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In recent years, the oil and gas industry has been perhaps the 
most dynamic realm of the occupational safety and health 
world. This results from the many and varied health and 

safety risks confronting workers and operations in oil and gas 
extraction, processing, storage and transportation; and several 
disastrous incidents, the most publicized of course the Deepwater 
Horizon tragedy. But from tragedy and near misses as well as 
organizational leadership commitment and significant investments 
in occupational safety and health have come cutting-edge best 
practices. These include safety and health management systems, 
organizational safety and health cultures, and the use of new 
safety and health technologies.  Further best practices include a 
focus on contractor and  vehicle safety,  distracted driving, job 
stress and fatigue, man-down alerts, emergency preparedness, 
employee engagement, auditing and root causal analyses, toxic 
exposures, global supply chains, sustainability, process change 
management, and human performance.

All of these safety and health issues and best practices 
have applications far beyond the oil and gas industry. ISHN

magazine’s circulation goes to safety and health professionals 
in vertical industries ranging from construction and mining, food 
processing and heavy manufacturing, to utilities, distribution 
operations, healthcare, pharmaceuticals, and technology-
driven businesses. Safety and health pros in all these diverse 
workplaces can benefit from the best practices and lessons 
learned in the oil and gas industry. Reaching out to these 
professionals with practical content that they can use on the job 
immediately is the purpose of this eBook. ISHN thanks all the 
subject-matter experts who contributed articles, and the ISHN
staff editors who researched, analyzed, organized and wrote 
concise, relevant articles. 

I’m sure you’ll find this eBook to be a valuable asset in 
reviewing safety and health practices and technologies in the 
oil and gas industry, and find applications for them in your own 
enterprises.

Dave Johnson
ISHN Editor
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20 best practices from the oil & gas industry
From rigs & refineries to your worksite

By DAVE JOHNSON, ISHN Editor

It’s an understatement to say in the past few years the oil 
and gas industry – both “upstream” in exploration and drilling 
operations, and “downstream” in refining processes – has 

gone through formidable safety challenges and traumatic safety-
related incidents. Today, major oil and gas multinationals are 
among the most transparent of any enterprises in sharing safety 
and health lessons learned and best practices, as the industry 
strives to achieve and maintain the public trust necessary to 
pursue sources of energy. Here are 20 best practices – some of 
which you might find applicable to your own operations.

1 Click it
Vehicle crashes are the single largest cause of fatalities to 

workers in the oil and gas industry, making up four out of 
every ten fatalities in the industry. In about half of the cases, 
the victims were not wearing seat belts. Something as simple 
as ensuring all occupants buckle up when traveling in vehicles 
could significantly lower injury and fatality statistics.

2 Pre-screen employers
Many oil and gas companies evaluate and screen relevant 

skill levels and experience of prospective employees early in 
the recruiting process. Screening can include questions that 

identify candidates who have demonstrated a commitment 
to workplace safety in the past, and who have demonstrated 
previous on-the-job safe behaviors. Whether a candidate cares 
about safety on the job – both his and his co-workers – can be 
based on assessments provided by previous co-workers and 
managers.

3 Leadership
Research into safety shows that an uninvolved and passive 

safety leadership style has a negative impact on employee 
safety compliance and safety participation behavior. Being an 

www.ishn.com
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20 best practices from the oil & gas industry continued

active and effective safety leader means constantly promoting 
safety – not occasionally or periodically. Leaders must be 
consistent and predictable in their approach to safety. They 
need to have an active engagement with employees about safety. 

4 Train safety leaders
About 9,500 attendees have taken part in BP’s capability 

development programs on safety and operations each year. 
These include the Operations Academy, an advanced program 
at the Massachusetts Institute of Technology that provides 
senior operating leaders with skills and tools to run operations 
safely and reliably. “Leaders in the Field” provides practical, 
site-based training for leaders in effective engagement with 
staff to ensure safe operations.  “Operating Essentials” are 
interactive, cross-functional  programs and workshops covering 
specific aspects of operating such as process safety and risk 
assessment.

5 Healthy workplaces
BP’s “Run-A-Muck” fitness campaign aims to encourage 

participants to look for opportunities to introduce, maintain 
or increase the amount of physical activity they undertake on 
a day-to-day basis. The challenge is open to BP employees, 
contractors, family and friends, who join forces in teams of ten 
to look for ways to include physical activity in their daily routine. 
In 2013, more than 5,000 people from 30 countries participated.

6 Contractor safety
BP seeks to set out clear and consistent expectations of its 

contractors. In BP’s upstream business, its standard model 
contract includes safety, health, security and environment 
requirements. In some cases, bridging documents are needed 
to define how BP’s safety management system and that 
of its contractors co-exist to manage risk on the work site. 
Contractors involved in potentially  high-consequence activity 
in BP’s upstream business, such as work on rigs and offshore 
installations, demand high scrutiny. This includes pre-contract 
quality, technical and health, safety, security and environment 
audits carried out on a risk-prioritized basis. Governance boards 
review and endorse sourcing of all significant potentially high-
consequence activity contracts. Standard performance metrics 
are written into contracts that cover areas such as safety, 
quality and continuous improvement. Metrics are tracked and 
discussed during regular performance review meetings.

7 Safety culture
Chevron has spent more than 20 years building its culture 

of safety, based on the premise that incidents are preventable 
and that zero incidents is achievable. Chevron’s safety culture 
includes starting meetings with safety lessons, tracking and 
awarding business units for strong safety performance, sharing 
best practices and lessons learned throughout the company, 
and using behavior-based safety evaluations. Since 2003, 
Chevron has prohibited talking or using cellphones or electronic 
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devices while driving a company vehicle or driving on company 
business. Based on location and type of vehicle driven, Chevron 
requires its workforce to complete specific driving training.

8 Emergency preparedness
In 2013, ConocoPhillips conducted four major emergency 

preparedness response exercises on three continents. About 
1,000 people participated in these large-scale exercises, 
including the ConocoPhillips Global Incident Management 
Assist Team (GIMAT). Drills often include participation by third-
party experts, oil spill response organizations, and government 
emergency response agencies. GIMAT also undertook a week 
of specialized training during 2013. The 125 GIMAT participants 
worked side by side with an international oil spill response 
company and local regulators, sharing best practices and 
honing skills.

9 Exposure assessment
ConocoPhillip has a process for identifying, evaluating 

and controlling workplace hazards. The core of the process 
is the requirement for each business unit to develop and 
implement an Exposure Assessment Plan (EAP) for employees 
and contractors. The EAP identifies chemical and non-
chemical risks that workers may be exposed to during daily 
work. Sampling performed under an EAP focuses efforts on 
minimizing exposure risks to both workers and the community. 
Occupational health and industrial hygiene performance metrics 
are used to continually evaluate processes. Metrics measure 

the effectiveness of chemical risk identification processes, 
associated protection measures, and medical surveillance of 
worker health.

10 Keep it simple
ExxonMobil Pipeline Company’s safety and health performance 

goal is simple: “Nobody Gets Hurt.” To achieve this vision, the 
company’s safety policy states: “All employees/contractors are 
responsible for ensuring a safe workplace. Safety procedures 
are not to be compromised to achieve other goals. Operations 
and maintenance activities will be carried out in accordance with 
established safety practices, rules and regulations. Chemical 
substance abuse involving alcohol and/or drugs will not be 
tolerated. Off the job safety awareness for employees and their 
families will be encouraged.”

20 best practices from the oil & gas industry continued
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11 Management systems
ExxonMobil uses a system called the Operations Integrity and 

Management System (OIMS) to guide every operating decision 
made on a daily basis. OIMS consists of 11 separate elements: 
1) Management leadership, commitment and accountability; 
2) Risk assessment and management; 3) Facilities design 
and construction; 4) Information/documentation; 5) Personnel 
and training; 6) Operations and maintenance; 7) Management 
of change; 8)Third-party services; 9)  Incident investigation 
and analysis; 10) Community awareness and emergency 
preparedness; and 11) Operations integrity assessment and 
improvement.
12 Management of change

ExxonMobil’s process for managing change addresses: 
authority for approval of changes; analysis of operations integrity 
implications; compliance with standards and regulations; 
acquisition of needed permits; documentation, including reason 
for change; communication of risks associated with the change 
and required mitigation measures; time limitations; and training.

13 Maintenance
ExxonMobil’s operating, maintenance and inspection 

procedures include, where appropriate, special procedures 
for activities with potentially high risk; operating envelope 
considerations; regulatory and environmental aspect 
considerations; and human factors considerations. A work 
permit process incorporates checks and authorizations that are 
consistent with mechanical and operational risks. Temporary 

disarming, deactivation or unavailability of critical equipment 
is managed. Critical equipment is identified and tested, and 
it undergoes preventive maintenance. Mechanical integrity 
programs are in place and stewarded to assure the testing, 
inspection and maintenance of equipment. Interfaces between 
operations are assessed and procedures are in place to manage 
identified risks. 

14 Fire safety
In 2013, Saudi Aramco unveiled its “Smoke Detector 

Awareness Campaign” aimed at increasing the installation and 
use of smoke detectors. The campaign was conducted in three 
shopping malls, in Dhahran, Riyadh and Jiddah, with each 
campaign consisting of both a theatre performance and viewer 
interaction stage. There were more than 260,500 attendees 
from around the kingdom of Saudi Arabia, and more than 
25,000 smoke detectors were distributed. 

15 Wellness
Saudi Aramco states that “Our business ambitions cannot be 

achieved without a healthy work culture and high-performance 
workforce.” Saudi Aramco’s “Wellcare” program has measurably 
improved its business competitiveness through productivity 
gains arising from improved employee health status, the 
company states. The program consists of online and on-site 
health improvement and injury prevention resources, physical 
activity classes, lifestyle and wellness coaching courses, health 
screening clinics, healthy lifestyle modification classes and injury 

20 best practices from the oil & gas industry continued
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prevention programs. Management teams nominate wellness 
“champions” who complete a four-day certification program 
and attend an annual conference. Saudi Aramco estimates 
“Wellcare” has led to a cost avoidance of $3.5 million between 
2005-2011 through a reduction in health risks and increased 
physical activity. It has also benefited employee job satisfaction, 
work engagement, stress management and productivity, 
according to the company.

16 Cardinal rules
Shell Global has 12 mandatory “Life-Saving” rules for all 

employees and contractors. They are: 1) Work with a valid 
permit when required; 2) Conduct gas tests when required; 3) 
Verify isolation before work begins and use the specified life 
protection equipment; 4) Obtain authorization before entering 
a confined space; 5) Obtain authorization before overriding or 
disabling safety critical equipment; 6) Protect yourself against a 
fall when working at heights; 7) Do not walk under a suspended 
load; 8) Do not smoke outside designated smoking areas; 9) No 
alcohol or drugs while working or driving; 10) While driving, do not 
use your phone and do not exceed speed limits; 11) Wear your 
seat belt; and 12) Followed prescribed journey management plan. 
If employees break the rules, they face disciplinary action up to 
termination of employment. Contractors can be removed from the 
site and barred from future work with Shell.

17 Safety days

Shell holds annual global safety days with its employees 
and contractors to strengthen its safety culture. In 2014, the 
safety day theme was “Take time for safety.” Around the world, 
employees and contractors took part in events, sharing ideas and 
best practices. Collectively, they reaffirmed their commitment to 
building a “Goal Zero” culture. Using a “virtual wall,” they could 
also write a personal pledge for everyone to see.

18 Road safety
In Turkey, Shell uses a traveling road show with a mobile health 

clinic taking vital health checks and safety information to truck 
drivers who may be unaware of the personal risks they face. 
Surprises such as horse-drawn carts or cars without headlights 
at night can pose risks. The number of road deaths in Turkey 
is ten times higher than in France or Germany. A seven-vehicle 
convoy of doctors, safety experts, and other professionals 
travelled to 17 events at service stations in ten cities across 
Turkey. It was the first time truckers in Turkey had the chance to 
visit road safety booths and demonstrations and take advantage 
of free vision, hearing and health check-ups at truck stops.

19 Industrial theatre
At Shell’s giant energy project, the Pearl GTL plant in Qatar, 

industrial theatre was used to drive home safety messages. 
Under the desert sun, workers in hard hats and coveralls 
gathered beneath a scaffold jutting about 40 feet into the sky. 
Suddenly, a human shape hurtled down from above, landing 

20 best practices from the oil & gas industry continued
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with a sickening thud amplified by nearby microphones. When 
the mannequin hit, a collective gasp went up. The dramatic 
exercise emphasized the potentially gruesome consequences 
of failing to use a safety harness when working high above the 
ground. For a workforce comprised of people from more than 
60 countries and speaking at least as many languages, the sight 
and sound of a man-sized dummy crashing to the ground broke 
through communication barriers.

20 Checks and balances
Checks and Balances is one of five current focus areas 

for safe, reliable and efficient operations at BP. Checks and 
Balances is about inspection, checking, auditing — what BP 
calls “assurance.” States BP: “When it comes to safety, as long 
as you are careful to maintain clear accountabilities and a clear 
sense of ownership by decision-makers, two heads can be 
better than one and three can be better than two. So BP has a 
three-tier approach to assurance. The line, which is accountable 
for safety, conducts self-verification to confirm whether it is 
conforming to the operating management system, and to 
confirm that their barriers are robust, and to enable them to take 
action if they are not. Second, the Safety and Operational Risk 
organization (S&OR) provides targeted, risk-based assurance 

by checking to see how the line is meeting requirements and 
maintaining and operating barriers. S&OR, staffed by hundreds 
of professionals whose focus is on safety and operational risk, 
does not absolve line managers of responsibility for safety and 
operational risk. BP makes it clear that the line is accountable 
for safety. S&OR helps them manage the risks effectively and 
conducts risk-based assurance. The third assurance tier is the 
audit. In addition to BP’s internal audit team, the company has 
an audit team inside S&OR and conducts a risk-based program 
of regular safety and operations audits of the businesses 
operating on BP’s operating management system. BP also 
audits third-party rigs and ships to check that they meet BP’s 
applicable standards.

Visit these web sites to learn more about oil and gas industry 
best practices:

www.bp.com
www.conocophillips.com
www.shell.com
www.satorp.com
www.exxonmobil.com
www.chevron.com

20 best practices from the oil & gas industry continued
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Incidents—both large and small—at refineries are common. 
Refinery incidents also can be catastrophic.

• In the first half of 2012, two refinery fires occurred in 
California. Two separate fires happened at the same refinery 
plant in Indiana, along with fires reported at refineries in 
Louisiana, Oklahoma, Tennessee and Washington.1

• In 2010, five workers died and others were injured during 
an explosion and fire at an Anacortes, Washington refinery.

• One industry estimate suggests that “at least one fire 
occurs every week at a U.S. oil refinery.”2

In today’s real-time world, protecting the company brand 
after incidents has become harder. And for the organizations 
that become the focus of negative workplace safety incident 
reports, this publicity can quickly erode worker, community 
and consumer confidence in the brand; reduce worker 
productivity3; and ultimately impact sales.

Prevention: The Key to Preserving an 
Organization’s Reputation

Major events involving explosions, fires and worker injuries 
are risks at exploration and refinery locations. However, O&G 
sites can enhance worker and community safety by deploying 
preventative measures such as wireless, real-time enterprise-
wide gas-detection systems. These systems are easy-to-
install, cost-effective ways to quickly improve safety and 

reduce the risk of catastrophic incidents.
Advanced wireless gas-detection solutions offer automated 

features to capture and store data readings, which accurately 
document events and exposures in real time for use in data 
analysis or remediation. These systems, including personal 
monitors, are capable of sending alarms and data readings 
wirelessly to a command center or PC, typically located at a 
central operations center. The wireless systems provide key 
advantages, including low installation costs, fast set-up times, 
and the flexibility to be easily moved or repurposed for uses 
where toxic-gas monitoring is needed most. 

Portability and rapid speed of deployment make wireless 

Wireless Gas Detection Reduces Incidents
Protects Workers, Community and Brand
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gas detection solutions ideal for downstream operations such 
as refinery turnarounds—where alternative hard-wired fixed 
solutions are more expensive and time-consuming to install.

 “Portable and stationary wireless gas-detection instruments 
are being used to continuously quantify and provide immediate 
communication of airborne contaminant concentrations during 
routine operation, maintenance and emergency-response 
events,” says Chuck Whitman, an industrial hygienist for the 
Marathon Petroleum Company. “This allows for more timely 

assessment of potential exposures and implementation of 
appropriate exposure-control measures.”4

In recent years, wireless detection systems have become 
an attractive replacement to traditional fixed-wired systems, 
which require large trenching projects and running cables to 
power fixed sensors that take weeks to execute and involve 
trained technicians or electricians. Alternatively, a wireless 
mesh system, with its self-forming network of monitors, 
can be installed and fully operational in minutes. What’s 
more, if one of the sensors goes offline for any reason, the 
network reconfigures itself and continues to operate without 

interruption.
Monitoring gas levels wirelessly in real time immediately 

notifies personnel of tank leaks and dangerous confined-space 
gas levels. Data such as the time of reading, concentrations, 
lower explosive limits, and other variables may be analyzed 
and trended to identify dangerous situations and ultimately 
predict failure before it occurs. 

Advances in secure Internet access and “the Internet of 
Things (IoT)” have made these real-time interactions possible. 
Wireless detection data has now become an operational 

Wireless Gas Detection  continued

Advantages of Wireless Gas Detection
Adding wireless gas-detection monitors to existing personal and fixed gas-

detection strategies can reliably increase safety while providing a host of benefits 
for safety managers and industrial hygienists charged with safety at oil, gas and 
chemical refineries. 

Benefits include:
• Fast, simple and low-cost monitor installations
• Real-time monitoring information and location information
• Local and remote alarms for reduced downtime and faster incident response
• Easy portability and scalability for location flexibility, such as plant turnarounds
• Added safety with man-down GPS and biometrics capabilities
• Ability to cascade data from multiple locations to corporate headquarters
• Automatic data logging for predictive analytics 
• Low-cost wireless turn-key confined space detection solutions
• Easy calibration and maintenance
• Certified intrinsically safe instruments

Monitoring gas levels wirelessly in real 
time immediately notifies personnel of 
tank leaks and dangerous confined-
space gas levels.
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advantage to globally distributed organizations. Now, plant 
managers can engage remote industrial hygienists, safety 
experts and view or share data in real time as needed. 

Oil and Gas managers can also receive and view plant 
data and monitor status directly on their mobile devices 
such as tablets and smartphones. These mobile solutions 
allow managers to remotely monitor plant-wide wireless gas 

detection systems, alarms and man-down locations; biometric 
data; concentration levels and logs on a comprehensive real-
time display.

Examples of Innovative Wireless Monitoring
It’s the potential for catastrophic events that prompted 

Total Petrochemicals & Refining USA, Inc. to install nearly 

Wireless Gas Detection  continued

Explosive Risks at Oil Refineries
Oil, gas and petroleum refineries use and store many chemicals used in 

the complex process of converting crude oil and natural gas into the raw 
petrochemicals that create the everyday products used in such industries as 
energy, transportation, textile, cosmetic and construction. Risks include not only 
the chemicals used in the refinement processes, but also those used for product 
treatments, plant maintenance and wastewater treatment. 

Leaks, high-pressure pipe failures, equipment malfunctions, plant turnaround 
accidents, and spills while transferring or distributing chemicals, raw materials, 
or final petrochemical products are all common causes of accidents at refineries. 
The health effects of accidental chemical releases, spills or fugitive emissions can 
range from eye, nose and throat irritation, and headaches, loss of coordination and 
nausea, to damage to internal organs such as liver, kidney, lungs, heart and/or the 
central nervous system. Many of the chemicals are known to cause cancer in lab 
mice and others are known to cause cancer in humans.

Gas Refinery Threats 
Hydrogen Sulfide (H2S): A colorless gas with a strong odor of rotten eggs, 

even in low concentrations. It’s a poisonous and flammable gas often produced 
through the natural decay of organic materials under low-oxygen conditions or 
through its separation from sour gas, which is a natural gas with a high content 
of H2S. Health effects include eye, nose and throat irritation, nausea, dizziness 
and headaches from moderate short-term exposures, and irritated respiratory 
passages and fluid buildup in the lungs that can result from continued exposure.

Sulfur Dioxide (SO2): A toxic gas with a pungent, irritating odor similar to that 
of burnt matches. Sulfur found in coal and petroleum generally creates sulfur 
dioxide as part of a combustion process at refineries. Health effects can include 
breathing problems and respiratory illness, especially for those with existing lung 
and cardiovascular disease.

Volatile Organic Compounds (VOCs): Organic chemicals that exhibit high 
vapor pressure at standard room temperatures whereby the vapors enter the 
surrounding air. Refineries are the single largest point sources of VOCs, while 
automobile traffic is the largest emission source.  Common VOCs found at 
refineries include benzene, toluene and xylenes.
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50 wireless gas-detection monitors at the tank farm at its 
Port Arthur (Texas) Refinery. The plant’s health supervisor 
and industrial hygienist, Alan Brown, worked with several 
companies, including RAE Systems, to develop a cost-effective 
solution for providing around-the-clock monitoring for about 
100 storage tanks, including tanks located several miles away.

The system combines automated wireless gas-detection with 

intrinsically safe solar power and plume-modeling software. 
“We saw a significant cost savings on this project by going 
with a wireless solution instead of a fixed-wired approach,” 
says Brown.

The final element of the system was integrating the wireless-
monitor data with the facility’s two meteorological stations, and 
its plume measurement and modeling software. The decision-
support software estimates downwind concentration levels, 

and models the direction and altitude of a release in real time. 
Says Brown, “I am a big proponent of wireless technology 

and the capabilities it brings to providing and enhancing safety 
in industrial environments.”

At a time when information sharing enables fast and 
widespread communications, and when local voices can be 
amplified onto a national stage, avoiding the major incidents 
that put lives at stake and attract negative attention is the 
best way to protect the company brand. Through increased 
use of the latest gas-detection tools—including reliable, 
field-proven wirelessly networked gas-detection systems—
energy organizations can proactively diminish threats from 
combustible/flammable gases and vapors to increase safety 
throughout their facilities. These wireless instruments and 
systems help speed deployments, reduce costs and keep the 
organization in compliance. 

1  Antonia Juhasz for the Los Angeles Times, op-ed section: “Chevron’s Refinery, 
Richmond’s Peril.” 14 August 2012. 

2  Ibid. (The estimate comes from the United Steelworkers using industry-reported data).
3  https://www.osha.gov/Publications/safety-health-addvalue.html
4  RAE Systems’ book, back cover: “Wirelessly Networked Chemical & Radiation Detection 

Systems.” 2012. 

Wireless Gas Detection  continued

“We saw a significant cost savings 
on this project by going with a 
wireless solution instead of a 
fixed-wired approach.”
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By DAVE JOHNSON, Editor

The safety performance of the oil and gas extraction 
industry has shown little change in recent years, based 
on the number of injuries and fatalities, as compiled by 

the U.S. Bureau of Labor Statistics (BLS).
Take the number of fatalities, for example: deaths on the job 

in oil and extraction totaled 12 in 2010; 13 in 2011; 26 in 2012; 
and 12 in 2013 (preliminary count). Note that on April 20, 2010, 
the Deepwater Horizon explosion killed 11 workers and injured 
17 crew members (out of a total of 126 crew members on 
board).

Fatalities in oil and gas extraction represent a minute fraction 
of total fatalities in the private sector, according to BLS statistics. 
In 2012, private industry registered 4,628 fatalities; in 2013 the 
number was 4,405.

Still, oil and gas extraction employs less than one percent 
of the U.S. workforce, but in the past five years it has had 
more than 10 percent of all workplace fatalities from fires and 
explosions, according to federal labor statistics. Those stats also 
point to oil and gas extraction having more deaths from fire and 
explosions than any other private industry. In 2013, there were 
13 deaths in the industry from fires and explosions, according 
to the Bureau of Labor Statistics. That was down from 23 the 

previous year but 
more than any other 
private industry.

The industry’s high 
death rate shows 
the need for more 
regulation, according 
to the U.S. Chemical 
Safety Board (CSB), 
an independent 
agency charged with 
investigating industrial 
accidents.

CSB has advocated 
a proposal for OSHA 
to lift the drilling 
exemption from 
“process safety 
management” (PSM) 

rules intended to prevent industrial explosions.
“High rates of worker injuries and fatalities within this sector 

suggest that PSM requirements are urgently needed,” the CSB 
said in comments sent under the signature of Chairman Rafael 

Injuries and fatalities show little 
year-to-year change
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Moure-Eraso.
The BLS total recordable case rate has also remained 

relatively flat: 1.2 (2010); 0.9 (2011); 1.5 (2012); and 1.3 in 2013 
(preliminary count).  These are the number of cases per 100 full-
time equivalent employees. The total recordable incidence rate 
for the oil and gas extraction industry in 2012 and 2013 was 
significantly lower than the rate for all of private industry—3.4 
cases per 100 workers in 2012 and 3.3 cases in 2013. The 
oil and gas extraction business has almost two-thirds fewer 
recordable injury cases than all of private industry.

The most serious injuries in oil and gas extraction, cases 
involving days away from work, job restrictions, or job transfers, 
has also shown little variance in recent years: 0.7 cases per 100 
full-time employees in 2010; 0.5 cases in 2011; 0.8 cases in 
2012; and 0.7 cases in the preliminary count for 2013. In 2013, 
the case rate for injuries involving days away from work was 0.5, 
and cases involving days of job transfer or restrictions was 0.2.

The BLS statistics indicate that injuries, serious injuries, and 
fatalities have remained fairly stable while oil and gas extraction 
employment has increased dramatically in recent years.  In 

December, 2014, 216,100 employees worked in U.S. oil and 
gas extraction. Ten years ago, in December, 2004, oil and gas 
extraction employed 124,700 total workers. That’s a jump of 
almost 100,000 workers in a decade. In 2010, when oil and 
gas extraction averaged 1.2 recordable injuries per 100 full-
time employees, the industry had a total workforce of 160,800 
in December of that year. In 2013, when the recordable 
rate was 1.3, the industry workforce totaled 204,300 
employees in December of that year. That’s an increase of 
about 45,000 workers with a corresponding increase of only 
0.1 recordable cases.

BLS statistics report the U.S. oil and gas extraction industry 
consisted of 9.795 private industry establishments in the 
second quarter of 2014. That’s up significantly from 7,517 
establishments in 2004, and up from 9,060 in the second 
quarter of 2010. 

Interestingly, the labor productivity index in oil and gas 
extraction, based on output per hour, has declined in recent 
years, from 80.452 in 2010 to 73.597 in 2013.

Injuries and fatalities show little year-to-year change continued
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Dräger is technology for life. Every day we take 
on the responsibility and put all our passion, know-how and 
experience into making life better—with outstanding, pioneering 
technology that is 100 percent driven by life. We do it for all 
the people around the world who entrust their lives to our 
technology; for the environment, and for our common future.

The key to the continued success of the company, based in 
Lübeck, Germany, is its clear focus on safety technology and 
the trust it has built and maintains with customers, employees, 
shareholders, and the general public.

Your partner for Oil and Gas
The oil and gas industry involves tough working conditions: the 

harsh climate in remote regions of the world, the unexpected 
leakage of poisonous or flammable gases and a constant 
danger of explosions. In such an environment, you need 

safety technology and concepts that you can rely on in difficult 
situations. 

From the Gulf of Mexico to the heart of Texas, from 
Bakersfield, California to the oil sands of Canada, Dräger is 
your partner. As a partner in a global business, Dräger is active 
throughout the world. Our products and services fulfill national 
and international standards such as UL, CSA and NIOSH. Our 
network of sales and service locations extends via relevant 
hubs in all oil and gas exploration regions. For you, that means 
short delivery times and competent partners for the challenges 
you face.

We build highly sensitive gas-warning devices, respiratory 
protection and escape equipment that perfectly suits your needs 
during every phase of oil and gas operations.  We prepare you 
to respond appropriately to hazards and to make effective use 
of respiratory protection solutions and mobile gas-warning 
devices. 

This is the kind of technology that delivers the greatest value 
to all.  This is technology at its finest. This is Technology for 
Life®.
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In such an environment, you need
safety technology and concepts 
that you can rely on in difficult
situations.
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Workrite Uniform Company has been manufacturing high-
quality flame-resistant clothing (FRC) for more than 40 years and 
has a broad line of workwear UL® certified to the NFPA 2112 
safety standard. Workrite Uniform offers three top FRC brands, 
including Workrite® FR, Dickies® FR and Walls® FR, which are 
designed to meet the variety of worker needs in the oil and gas 
industry. 

OSHA’s Position on FRC 

In March 2010, OSHA proposed a significant change in the 
clothing requirements for oil and gas drilling and servicing 
operations. OSHA issued a memorandum clarifying its policy 
on issuing CFR 1910.132 citations for the failure to provide 
FRC during certain oil and gas operations given the potential 
for worker injury due to flash-fire exposure in these workplace 
environments. 

OSHA references a history of burn-related injuries and fatalities 
due to flash fires, and thus concluded that employers are 
required to provide and ensure the use of appropriate FRC. 
They stated that the use of FRC greatly improves the chance of 
a worker surviving and regaining quality of life after a flash fire, 
as FRC can significantly reduce both the extent and severity of 
burn injuries to the body. 

OSHA suggests that employers utilize NFPA 2112, the 
Standard on Flame-Resistant Garments for Protection 
of Industrial Personnel Against Flash Fire, as a guide to 
understanding the minimum requirements for FRC in this 
industry. 

Why is FRC Needed?
 
Anywhere there is potential for release of a fuel, such as 

flammable gas or vapors from an ignitable liquid, there is also 
potential for a flash fire. Regardless of administrative and 
engineering controls, these events have happened and could 
happen again at any time. In such instances, typical non-FR 
workwear could ignite and burn. Evidence shows that ignited 
clothing actually causes worse burns than the original flame 
exposure. In fact, clothed areas can be burned more severely 

Workrite Uniform Company’s Role in the 
Oil and Gas Industry

OSHA references a history of burn-
related injuries and fatalities due to flash 
fires, and thus concluded that employers 
arerequired to provide and ensure the 
use of appropriate FRC.
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than bare skin.

FRC, on the other hand, does not ignite and continue to 
burn when the flame source is removed. It also provides a 
barrier against flames and insulates the wearer from the heat. 
Therefore, FRC offers three primary benefits:

1. It reduces the amount and severity of burn injuries. 
2. It provides additional time for the wearer to escape the fire 

area. 
3. It increases the wearer’s chances of survival.

Where/When is FRC Needed?

OSHA has identified specific drilling, well-servicing and 
production-related operations in which it is necessary to provide 
workers with FRC. These operations typically have engineering 
controls to reduce the likelihood of an accidental release and 

subsequent flash fire, but these controls do not entirely eliminate 
the possibility of such incidents. Therefore, OSHA requires the 
use of FRC unless a detailed hazard assessment can show that 
FRC is not needed.

In addition, OSHA states that once FRC has been identified for 
use, employees should wear the required clothing until the final 
casing is cemented and the well is effectively closed.

The bottom line is that OSHA requires many oil and gas 
drilling, servicing, and production-related operations to provide 
employees with appropriate FRC, and doing so can save lives. 
Workrite Uniform Company’s three brands—Workrite FR, Dickies 
FR and Walls FR—offer a broad range of trusted, UL-certified 
FR workwear to meet the needs of oil and gas workers and their 
employers.

Workrite Uniform Company’s Role continued
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By DAVE JOHNSON, Editor

Health and safety has been a priority for the oil and 
gas industry for years. Still, toxic exposures are often 
not properly assessed to determine risks to workers, 

according to a bulletin from WorkSafe British Columbia.

Workers exposed to chemicals produced and used in the 
oil and gas industry can develop occupational diseases of the 
lungs, skin, and other organs, depending on the amount and 
length of time of exposures, according to the bulletin. Workers 
exposed to hazardous noise levels may develop noise-induced 
hearing loss. Other dangers include confined spaces, in which 
untrained workers have been seriously injured or killed.

Exposure control plan (ECP)
A written exposure control plan (ECP) details how workers are 

to be protected against chemical exposures, and includes health 
hazard information, engineering controls, safe work procedures, 
worker training, and recordkeeping. Workers in the oil and gas 
industry can face exposures to chemical hazards, including 
hydrogen sulfide (H2S), drilling fluids, silica, mercury, and diesel 
exhaust.

Basic components of an exposure control plan, according to 
the bulletin, include:

• Statement of purpose 
• Responsibilities of employers, supervisors, and workers 
• Risk identification and assessment 
• Risk controls 
• Worker education and training 
• Written safe work procedures 
• Hygiene facilities and decontamination procedures 
• Documentation 
• Health monitoring (may also be required, depending on the 

nature of the chemicals being used) 

Occupational disease hazards 
in the oil and gas industry
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Let’s examine exposures specific to the oil and gas industry:
Hydrogen sulfide: H2S is often found in oil and natural 

gas deposits, and in some mineral rock, according to the 
WorkSafeBC bulletin. Oil and gas workers are likely to find 
H2S at oil and natural gas wells, in refineries (where H2S is 
removed from natural gas and oil), and in pipelines used to carry 
unrefined petroleum.

H2S is a highly toxic gas that has no color and smells like 
rotten eggs. The gas can irritate eyes, nose, throat, and lungs. 
At high levels, H2S poisoning can be swift and deadly. A worker 
not wearing protective equipment may pass out quickly. The 
body may tremble, and death may follow within seconds or 
minutes as a result of breathing failure. It may be possible to 
revive the victim, but only if first aid is given immediately.

In the event of an H2S leak, the bulletin stresses that the area 
must be evacuated; only workers wearing appropriate protective 
equipment can enter to correct the problem.

Employers must develop and implement effective evacuation/
rescue and exposure control plans, which include training for 
workers and supervisors, according to the bulletin.
Drilling fluids: During drilling, a large volume of drilling fluids 

circulates through the well and into open, partially enclosed, 
or completely enclosed systems at elevated temperatures. 
When these fluids are agitated, as occurs during part of the 
recirculation process, the potential exists for significant worker 
exposure and harmful health effects.

Dizziness, headaches, drowsiness, and nausea (typically 
associated with exposure to hydrocarbons) are potential ill 
health effects, as well as dermatitis and sensitization from 
repeated skin contact with the drilling fluids. Exposure to oil 
mists can cause irritation and inflammation of the respiratory 
system. Some mildly refined base oils have also been 
associated with cancer, as a result of the aromatic compounds 
in the oil mists.

Workers who spend a significant portion of their shifts on the 
drilling floor, in chemical mixing stations, mud pits and tanks, 
and shale shakers (where drill cuttings are “shaken” from 
the drilling fluids that return from the drill hole) can become 
overexposed to hydrocarbons and oil mist. An exposure control 
plan for drilling fluids should include engineering controls, as 
well as safe work procedures and the use of personal protective 
equipment, according to the bulletin.

Silica: Common silica-containing materials include concrete, 
concrete block, cement, and mortar; granite, sand, fill dirt, and 
top soil; asphalt (containing rock or stone); abrasive used for 
blasting, and hydraulic fracturing sand (contains up to 99% 
silica), according to the bulletin.

Silicosis, caused by prolonged breathing of fine crystalline 
silica dust, is a disease that can begin with no symptoms. As 
the disease progresses, victims might experience shortness of 
breath, severe cough, and weakness. Symptoms can worsen 
over time and lead to death. Crystalline silica exposure has also 

Occupational disease hazards in the oil and gas industry continued
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been linked to lung cancer.
Workers at risk of breathing silica dust are involved in activities 

such as sweeping or moving sand or gravel containing silica; 
abrasive blasting using silica-containing products; cementing 
operations; drilling using dry product additives that contain 
quartz; maintenance of shale dryers (dry particulate may contain 
quartz); and hydraulic fracturing (loading, unloading, moving, or 
storing sand), according to the bulletin.

Due to the low occupational exposure limit for airborne silica 
dust, a control plan would likely include an appropriate respirator 
for all work activities that involve silica.
Mercury:  When these gas reservoirs are produced and the 

processed fluids are cooled, liquid mercury can condense within 
heat exchangers, separators, coolers, valves, and piping. When 
this equipment (particularly components made from magnesium 
or aluminum alloys) is taken apart for maintenance or repair, 
workers can be exposed to mercury vapor.

Work that can carry a risk of exposure to mercury in gas 
processing facilities include vessel cleaning; welding, grinding, 
buffing, and polishing; machining; pipefitting; installation and 
removal of components or infrastructure; hydro excavating, and 
electrical work , according to the WorkSafeBC bulletin.

Chronic (long-term) exposure to high concentrations of mercury 
vapor affects the central nervous system and can cause stupor, 
tremors, nervousness, personality changes, and vision and 
hearing problems. Contact with mercury can also affect the 
kidneys and cause irritation and burns to the skin and eyes.
Diesel exhaust: The exhaust from various kinds of diesel 

engines used in oil and gas operations contains a mixture of 
gases (including carbon monoxide and oxides of nitrogen) and 
small particles that can affect worker health, according to the 
WorkSafeBC bulletin. Some of these particles have cancer-
causing chemicals, known as aromatic hydrocarbons, attached 
to their surfaces.

Short-term exposure to diesel exhaust can cause eye and 
upper respiratory (nose and throat) irritation. Long-term health 
issues can include respiratory disease, cardiovascular problems, 
and lung cancer.

Potential engineering controls for diesel exhaust include 
carrying out routine maintenance on diesel engines and engine 
emission systems; installing oxidation catalysts and exhaust 
filters; using low-sulphur fuels or special fuel additives; extending 
stacks so the exhaust is directed away from workers; restricting 
the amount of diesel-powered equipment in a given work area, 
and designating areas that are off limits for vehicle and engine 
operation, according to the bulletin. 

Naturally occurring radioactive materials: Naturally occurring 
radioactive materials (NORM) are radioactive elements that 
have always been present in the earth’s crust and are found 
naturally in the environment, according to the bulletin. These 
include uranium, thorium, radium, and radon. The background 
concentration of NORM is typically low; however, higher levels 
may arise as the result of human activities.

In the oil and gas industry, NORM may be present in the 
liquids and gases from some geological formations. Scale from 
oil recovery brine, for example, may contain radium at much 

Occupational disease hazards in the oil and gas industry continued
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higher concentrations than the original water source. Sludge 
and drilling fluids may also contain elevated levels of NORM. 
Special precautions are needed for handling, transporting, and 
disposing of these materials.

NORM exposures are generally quite low; still, all radiation 
exposures must be kept as low as reasonably achievable 
(ALARA), according to the bulletin.

NORM can be found in many components of operating oil 
and gas facilities, including piping runs; down-hole piping; 
well heads; production manifolds; gas/oil separator flow lines; 
dehydrators and desalinators; valves, and storage tanks. 
Confined spaces: Confined spaces are common in the oil 

and gas industry, particularly in processing operations. Confined 
spaces include storage tanks; process and reaction vessels; 
boilers; ventilation and exhaust ducts; tunnels and pits; and 
pipelines, according to the bulletin.

OSHA’s confined space standard outlines protection 
requirements for employees working in confined space 
environments.
Hazardous noise: Sources of hazardous noise at oil 

and gas sites include mud pumps and tanks; shale shaker/
centrifuge; offloading, main oil, and cement pumps; gas 
compression and water injection; fracturing; derrick, dog house, 
and pipe decks; diesel/gas turbine power generators, and air 
system and air tuggers.

OSHA’s hearing conservation standard details steps employers 
must take to develop hearing conservation programs to protect 
workers.

WorkSafeBC has a wide range of health and safety 
information. For assistance and information on workplace health 
and safety, call toll-free within BC 1-888-621-SAFE (7233) or 
visit WorkSafeBC.com.

Occupational disease hazards in the oil and gas industry continued
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This refinery produces a wide variety of refined petroleum 
products including gasoline, jet fuel, diesel, asphalt, 
carbon black oil, sulfur, sulfuric acid and liquefied 

petroleum gas (LPG).

Challenge
Safety has long been a priority of this energy company, 

integrating it into every facet of its operations. When a fleet of 
six gas detectors became mechanically unreliable at one of 
its petroleum refineries, it was clear that in order to maintain 
personal safety, the instruments would need to be replaced. 

In addition to the lacking reliability of the monitors, between 
five and six hours per week were being spent maintaining them, 
leading to increased costs and decreased efficiency. 

Lastly, the team feared they would be unable to provide a 
requested record regarding their gas detection program given 
their manual, error-prone recordkeeping practices. 

Solution 
Implementation of the new Industrial Scientific portable gas 

detectors soon began in the safety department, and then 
was later expanded to plant operations. Those monitors 
implemented were several multi-gas detectors and more than 
500 single gas monitors. Lastly, 81 docking stations were put to 
use for consistent and automated calibration, record keeping, 

battery charging and diagnostic readings of the refinery’s new 
gas detector fleet.

Shortly following the delivery of each of the instruments, iNet® 
was implemented for easier management of the gas monitors. 
iNet, Industrial Scientific’s Gas Detection as a Service solution, 
seamlessly solved the refinery’s maintenance and reliability 
challenges. 

Instrument Maintenance
Costly and time-consuming maintenance tasks became 

automated, ensuring that well-maintained, iNet-ready gas 

Leading Refinery Optimizes 
its Gas Detection Program with iNet®
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detectors were prepared for each day’s use. When iNet 
detected a malfunctioning instrument in their fleet, replacement 
units were rushed to them from Industrial Scientific. 

Recordkeeping
In addition to automated instrument maintenance, with iNet, 

the team was able to produce records on demand. The prone-
to-error task of manually maintaining records was eliminated.

Field Visibility
The team also now had an understanding of how their 

instruments were being used in the field and the risks that 
workers faced. With iNet Control, cloud-based software 
providing a pathway to data, the team was able to use their 
program’s data to proactively correct poor use behavior. 

Results 
Since subscribing to iNet, Gas Detection as a Service 

has quickly become invaluable to the facility. The refinery’s 
management now has peace of mind that their equipment is 
properly serviced and maintained; that they are able to provide 
required records on demand; and that their team is being kept 
safe from hazardous gases. 

Employees are now more productive as there is virtually no 
instrument downtime by having an optimized fleet. It also provides 
cost savings by eliminating unnecessary ownership, maintenance 
and labor costs. Management now spends less than two hours 
per week maintaining their even larger fleet of gas detectors. 

To Imagine iNet, visit www.indsci.com/imagine-inet/. 

Leading Refinery Optimizes its Gas Detection Program continued
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Top OSHA violations in 
oil and gas extraction
By DAVE JOHNSON, ISHN editor

In fiscal year 2014 (October 2013 – September 2014) the oil 
and gas extraction industry in the United States was fined 
a total of $349,579 in proposed penalties by federal OSHA. 

That total is based on 40 federal OSHA inspections and 109 
citations.

Not surprisingly, the number one most frequently cited OSHA 
standard in FY 2014 was the process safety management of 
highly hazardous chemicals regulation (1910.0119). The total of 
$149,650 in proposed fines for violations of this standard equals 
more than one-third of all proposed fines for the oil and gas 
extraction industry.

Coming in second as the most frequently cited standard in oil 
and gas extraction was the standard 1910.0037: maintenance, 
safeguards, and operational features for exit routes. This 
standard was cited ten times with a total of $11,782 in 
proposed penalties.

OSHA’s catch-all “General Duty Clause,” which requires 
employers to furnish workplaces free from recognized hazards 
of any sort, was the third most frequently cited standard 
(SA0001). A total of $29,500 in proposed fines resulted from 
nine citations of the General Duty clause.

The hazard communication standard (1910.1200), always a 

top most frequently cited 
regulation for all of private 
industry, was the fourth most 
frequently cited standard in oil 
and gas extraction. Employers 
in the industry faced $10,600 
in proposed fines from eight 
citations.

Another catch-all standard, 
“general requirements” 
(1910.0132), came in fifth 
as the most frequently cited 
standard in oil and gas 
extraction. Proposed fines 
were minimal—only $6.600.

Here are the most 
frequently cited standards 
in the industry, numbers 
six through ten: 6) abrasive 
wheel machinery (1910.0215): $8,686 in proposed fines; 7) 
respiratory protection (1910.0134): $19,250 in proposed fines; 
8) general requirements (1910.0303): $9,660 in proposed fines; 
9) wiring methods, components, and equipment for general  use 
(1910.0305): $3,550 in proposed fines; and 10) guarding floor 
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and wall openings and holes (1910.0023): $12,500 in proposed 
fines. Again, this list is compiled based on the number of times 
a standard was cited, not the total proposed penalty amount. 
Penalties generally are higher for violations that put employees 
at a higher risk of serious injury.

The standard on flammable and combustible liquids 
(1910.0106), for example, was cited only two times in oil and 
gas extraction, yet total proposed fines equaled $14,000.

Other OSHA standards cited by inspectors during oil and 
gas extraction inspections included: mechanical power 
transmission apparatus; medical services and first aid; portable 
fire extinguishers; handling materials—general requirements; 
powered industrial trucks; wiring design and protection; fixed 
industrial stairs; portable metal ladders; design and construction 

requirements for exit routes; eye and face protection; head 
protection; temporary labor camps; permit-required confined 
spaces; fixed extinguishing systems—general requirements; and 
general requirements for all machines.

As you can see, OSHA citations in oil and gas extraction 
reflect some of the most common hazards in the industry:  
the potential for fires and explosions; working at heights (and 
potential falls); maintenance issues; materials handling; vehicle 
safety; machinery risks; toxic exposures; electrical safety; 
and first and foremost, process safety. Aside from respiratory 
protection, personal protective equipment standards are rarely 
cited, such as head protection and eye and face protection.

Top OSHA violations in oil and gas extraction continued
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For over 40 years AllOne Health has been a leading 
provider in workplace health, safety and compliance solutions 
across the United States and around the world. Our services 
include employee exams & drug testing, total absence 
management, worksite clinics, and employee & student 
assistance programs. 

With an average of 20 years of expertise, AllOne Health’s 
leadership team comprises experts in the field of occupational 
health and medicine. Members of our senior management 
team are industry experts with certifications in occupational 
health, emergency medicine, and public health. Our associate 
corporate medical director sits on the FMCSA Medical 
Review Board, which provides recommendations for national 
transportation regulations. With over 7,000 clinics across the 
world, AllOne Health provides nearly 1,000 organizations and 
their 1.5 million employees with occupational health services. 
We are committed to helping organizations hire the right person 
for the right job and keep them on the job safely.

Informed by decades of experience, AllOne Health has 

developed a centralized employee medical screening model that 
provides medical oversight, reduces administrative burdens, and 
helps to maintain regulatory compliance. Juggling scheduling, 
monitoring, and financial obligations can cause serious time 
constraints in an organization. Our centralized model provides 
an interconnected network of qualified clinics that allows for 
standardization and services based on industry best practices. 
With standardized pricing, an organization will receive one 
consolidated bill from AllOne Health instead of an assortment 
of bills from different clinics. For organizations spread across 
the country or even the globe, the centralized model offers 
a solution for alleviating all of the headaches that come with 
managing the occupational needs of a workforce.

Our proprietary technology, OnCourse, streamlines all of an 
organization’s testing and surveillance needs. OnCourse offers 
users a comprehensive portal that provides access to 24/7 key 
organizational metrics including employee medical clearance 
statuses. This technology keeps organizations up to date on all 
work-related employee health data. 

In the event of an injury, AllOne Health is there to guide both 
employer and employee through the entire process, beginning at 
the moment of injury. A 24/7 injury triage hotline gives employers 
access to qualified nurses and physicians who can begin the 
injury management process instantly. If an employee suffers an 
injury that will keep him or her out of work, our experienced 

With standardized pricing, an organization 
will receive one consolidated bill from 
AllOne Health instead of an assortment of 
bills from different clinics.
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case managers will work with the employee, the employer, and 
the physician to return the employee back to work as soon 
as medically possible.  The case manager, who knows the 
employee’s essential job functions, can work with the employer 
to create a modified work description until the employee is 
back to full capability. The ability for our nurse case managers 
to oversee an injury from the moment of occurrence allows 
for faster response time, fewer OSHA recordable incidents, 
and a decrease in claim costs. One AllOne Health absence 
management client saw 68% fewer lost days than expected 
based on MDA guidelines. 

The oil and gas industry encompasses many employees 
performing different job functions stationed throughout the 
world. It can be a logistical challenge to attempt to schedule 
and monitor every test, exam, and injury occurrence. AllOne 
Health works with some of the largest oil and gas companies 
in the world to meet their needs for testing, surveillance, 
and absence management. A centralized employee medical 
screening model that stores everything in one place reduces 
the stresses of managing a diverse, global workforce. Human 
resources and safety professionals can rest easy knowing that 
all of their employees’ data regarding medical screening, OSHA-
required exams, and drug & alcohol testing are being centrally 
managed and kept up to date throughout the life cycle of each 
employee.

— SPONSORED CONTENT

A centralized employee medical
screening model that stores everything 
in one place reduces the stresses of 
managing a diverse, global workforce.
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By DAVE JOHNSON, Editor

Oil and gas drilling contractors achieved injury and 
lost-time rates better than the national average in 
2013, according to data compiled by the International 

Association of Drilling Contractors.
The IADC’s report shows its contract-drilling members had 

a world-wide recordable incident rate of 0.81 per 100 full-time 
employees in 2013 (U.S. Bureau of Labor Statistics data for 
2012 showed U.S. private industry with 3.2 recordable cases 
per 100 full-time workers) and drilling contractors had a global 
lost-time incident rate of 0.26 in 2013 (U.S. Bureau of Labor 
Statistics data for 2012 showed U.S. private industry with 1.8 
cases of days away from work, job transfer or job restrictions 
due to injury for private industry).

Overall, the global drilling industry experienced an eight 
percent reduction in the total recordable incident rate, while lost-
time injuries and fatalities held steady.

IADC members reported 22 fatalities throughout the world in 
2013. The U.S. Bureau of Labor Statistics reported a preliminary 
count of 4,405 fatal work injuries in the U.S. for 2013.

Fatalities
Regarding fatalities, five of the victims were floormen and five 

occurred to motormen. (A floorman is a member of the rig crew 
whose work station during hoisting is on the rig floor. Floormen 

also perform numerous other operating and maintenance duties 
directed by supervisors.) Three fatalities occurred during a well 
control event and three were routine drilling operations. The 
most experienced workers suffered the most fatalities, with 
those having ten or more years of experience suffering seven 
fatalities around the world. 

On the rig
Drilling contractor injuries go down as man-hours worked go up
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Serious injuries
Regarding the more serious lost-time injuries, the largest 

percentage happened to floormen. Most lost-time injuries 
involved damage to fingers, followed by feet and ankles and 
legs. Body parts “caught between” objects and equipment were 
the most common lost-time incident, followed by “struck by” 
injuries and slips and falls to a different level.

As for the 2,386 recordable incidents reported by drilling 
contractors worldwide, almost 800 cases involved fingers. 
Almost 800 recordable incidents were of the “caught between” 
variety, with about 600 due to being caught between objects or 
equipment, and slightly fewer than 200 due to slips and falls.

Drilling contractors in Canada reported 3.4 million man-hours 
worked with no fatalities onshore or offshore. Most recordable 
and lost-time incidents in Canada occurred on the rig floor.

Five of the 22 worldwide drilling contractor fatalities occurred 
in the Middle East, where surveyed contractors logged 127.07 
million man-hours.

U.S. stats
On- and off-shore contractors in the U.S. logged more than 

140.22 million man-hours in 2013, with eight fatalities. All eight 
occurred on land. In U.S. on-shore operations, the lost-time 
incident rate remained unchanged at 0.51, and the recordable 
incidence rate improved by 20 percent from 1.97 to 1.58 per 
100 full-time employees. Off-shore drilling improved its lost-
time incident rate by 21 percent, declining from 0.19 in 2012 to 
0.15 in 2013. Improvement was also reported in the recordable 
incident rate for off-shore drilling, which dropped from 0.93 to 
0.78 per 100 full-time employees.

IADC says the purpose of its annual Incident Statistics 
Program survey is to help members improve safety on drilling 
rigs by providing data on incident trends and rates. The data is 
reported voluntarily and is unaudited.

On the rig continued
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By MAUREEN BRADY, ISHN Managing Editor

According to the website silica-safe.org, silica is one of 
the most common naturally occurring elements on the 
planet. The mineral compound is found in two forms 

— crystalline or noncrystalline (also referred to as amorphous). 
Sand and quartz are common examples of crystalline silica. 
If undisturbed, materials that contain crystalline silica are not 
hazardous. Once disturbed, however, they generate small-sized 
particles that can get in the lungs — “respirable crystalline silica.”

NIOSH field studies show that workers in the oil and gas 
industry may be exposed to dust with high levels of respirable 
crystalline silica during hydraulic fracturing or “fracking,” a 
process used to “stimulate” well production that involves large 
quantities of silica sand. 

According to NIOSH, hydraulic fracturing sand contains up to 
99 percent silica. Worker inhalation of respirable crystalline silica 
particles can cause silicosis, a lung disease where lung tissue 
around trapped silica particles reacts, causing inflammation and 
scarring and reducing the lungs’ ability to take in oxygen. Workers 
who breathe silica day after day are at greater risk of developing 
silicosis. Silica can also cause lung cancer and has been linked 
to other diseases, such as tuberculosis, chronic obstructive 
pulmonary disease, and kidney and autoimmune disease.

Under the Occupational Safety and Health Act of 1970, 
employers are responsible for providing safe and healthy working 

conditions. Employers must determine which jobs expose workers 
to silica and take actions to control overexposures and protect 
workers. The OSHA-NIOSH Hazard Alert: Worker Exposure 
to Silica during Hydraulic Fracturing outlines a combination of 
engineering controls, work practices, protective equipment, product 
substitution where feasible, and worker training needed to protect 
workers exposed to silica during hydraulic fracturing operations.

Investigate safe alternatives
One way to reduce silica exposures is to use alternative 

proppants (e.g., sintered bauxite, ceramics, resin-coated sand) 
where feasible. A proppant is a solid material, typically treated 
sand or man-made ceramic materials, designed to keep an 
induced hydraulic fracture open, during or following a fracturing 

Dangerous dust clouds
Fracking exposes hazardous silica risks
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treatment. Before using other proppants, it is important to 
evaluate the health hazards associated with them. If safe 
proppant alternatives are not feasible, then employers should 
monitor worker exposures, take measures to prevent exposures 
to silica, and inform workers of hazards.

Monitor the air to determine
• Collect respirable dust samples to determine which jobs 

expose workers to silica above exposure limits. Employers 
should consult with a trained occupational safety and health 
professional, such as a certified industrial hygienist, or contact 
OSHA’s free on-site consultation service. 

• If air samples show levels above OSHA’s calculated PEL, 
employers are required to take actions to reduce worker 
exposures. However, both OSHA and NIOSH recommend that 
employers take the actions below to keep worker exposures 
below the NIOSH REL.

Control dust exposures
Engineering controls and work practices provide the best 

protection for workers and must be implemented first, before 
respiratory protection is used. Working with industry partners, 
NIOSH has identified the following control options for hydraulic 
fracturing operations:

Short-term work practices and procedural changes that can 
be implemented quickly:

• Mandate the capping of unused fill ports (e.g., cam lock 
caps) on sand movers. Securing unused fill ports can help 
reduce the dust released, especially during filling.

• Reduce the drop height between the sand transfer belt and 
T-belts and blender hoppers. Limiting the distance that sand 
falls through the air can help reduce dust.

• Limit the number of workers, and the time workers must 
spend in areas where dust and silica levels may be elevated, 
and consider ways to perform dusty operations remotely to 
completely remove employees from these areas.

• Apply fresh water to roads and around the well site to 
reduce the dust.

Practices that involve equipment changes:
• Enclose points where dust is released. Install thick plastic 

stilling or staging curtains around the bottom sides of the sand 
movers to limit dusts released from belt operation. Enclosures can 
also be added along and at the ends of the sand transfer belt. 

• Where possible, use enclosed cabs or booths. Consider 
configuring operator cabs and booths with HEPA filtration and 
climate controls to further protect workers.

• Use local exhaust ventilation to collect silica-containing dusts 
and prevent dust escape. Install dust collection systems onto 
machines or equipment that can release dust.

• Replace transfer belts with screw augers on sand movers in new 
designs or retrofits. Dust can be released from the sand moving 
belt under the sand movers from the actions of belt movement or 
vibration. Moving sand through an auger system rather than a belt 
will help contain the sand and reduce dust release.  

Provide respiratory protection
When engineering and work practices controls are not feasible, 

Dangerous dust clouds continued
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while they are being implemented, or when they do not reduce 
silica exposures below OSHA PELs, employers must provide 
workers with respirators. Whenever respirators are used, the 
employer must have a respiratory protection program that meets 
the requirements of OSHA’s Respiratory Protection Standard (29 
CFR 1910.134). This program must include proper respirator 
selection, fit testing, medical evaluations and training. 

• If respirators are provided, use at least a NIOSH-approved 
N95 respirator.  If the silica level is more than 10 times the PEL, 
a half-face respirator is not protective and a respirator that offers 
a greater level of protection (e.g., a full-facepiece respirator, 
which will protect workers at silica levels up to 50 times the PEL) 
must be used. Full-face powered air-purifying respirators (PAPR) 
provide more protection than half-face air-purifying respirators. 
In general, workers find PAPRs to be more comfortable. 

For more information, see OSHA’s Safety and Health Topics 
page and eTool on respiratory protection at www.osha.gov.

Provide training and information 
OSHA’s Hazard Communication Standard requires that 

employers provide their workers with training and information 
about hazardous chemicals used in the workplace. Employers 
must provide training and information to workers in a manner 

and language that the worker understands. Employers must: 
• Prepare and implement a written hazard communication 

program.
• Provide training and information on the hazards of silica and 

other chemicals used in the workplace.
• Provide workers access to Safety Data Sheets (SDSs) on 

silica sand and other hazardous chemicals they are exposed to 
during hydraulic fracturing operations. 

Consider medical monitoring
As part of its National Emphasis Program on Silica, OSHA 

recommends that employers medically monitor all workers who 
may be exposed to silica dust levels at or above one-half the 
PEL. Recommended medical tests include: 

• A medical exam that focuses on the respiratory system and 
includes a work and medical history 

• A chest X-ray, evaluated by a qualified professional as 
described in Directive CPL 03-00-007

OSHA recommends that these tests be repeated every three 
years if the employee has less than 15 years of silica exposure, 
every two years if the employee has 15 to 20 years of exposure, 
and every year if the employee has 20 or more years of 
exposure.

Dangerous dust clouds continued
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By MAUREEN PARAVENTI, ISHN Web Editor 

The rapid growth of the oil and gas extraction industry in 
the U.S. has provided a wealth of new jobs and a burst 
of economic vitality for many states, but at a cost. The 

industry’s fatality rate is two and a half times higher than that of 
the construction industry and seven times higher than general 
industry. Growth is expected to continue at a fast pace due to 
horizontal drilling and high volume hydraulic fracturing (HVHF), 
making a focus on safety especially important. Additionally, 
occupational safety and health experts are concerned that the 
development of new technologies may change the nature of 
workplace hazards and lead to even more job-related deaths. 

The numbers
From 2003 to 2009, 716 oil and gas extraction workers were 

killed on the job, resulting in an annual fatality rate of 27.5 deaths 
per 100,000 workers1 (compared to 3.9 for all U.S. workers). 
NIOSH has found a correlation between an increase in the number 
of active drilling and workover rigs and an increase in fatality rates, 
possibly due to the use of inexperienced workers, and a need to 
use all available equipment – even older rigs with fewer safeguards.

The more than 450,000 workers2 employed in the oil and gas 
extraction and support industries are engaged in many different 
industrial processes which often require the use of specialized 
equipment and skilled work crews. The job-related dangers they 

encounter are numerous and varied.

The number one hazard
 The top cause of death in the industry is highway motor 

vehicle crashes. Because well sites are often located in remote 
areas, workers spend a lot of time on the road, traveling to and 
from work sites, sometimes on unimproved rural roads. 

Reducing the risk
Beyond the basics (use seat belts and avoid distracted 

driving), NIOSH says employers should: ensure that employees 
who drive on the job have valid licenses; incorporate fatigue 
management into safety programs; provide fleet vehicles 
that offer a high level of occupant protection in the event of 
a crash; offer periodic vision screening and general physicals 
for employees whose primary job duty is driving; and avoid 

A Dangerous growth spurt
How to reduce the high fatality rate in oil & gas
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requiring workers to drive significantly extended hours.

The number two hazard
Three of every five fatalities in the industry are the result of struck-

by/caught-in/caught-between hazards. Exposure to this type of 
hazard comes from multiple sources, including moving vehicles 
or equipment (such as top drives and Kelly drives, drawworks, 
pumps, compressors, catheads, hoist blocks, belt wheels, and 
conveyors), falling equipment, and high-pressure lines. OSHA offers 
an example of a struck-by accident3 involving employees who were 
working on a double mast service rig which was pulling a 4.5-inch 
casing from the gas well after completing the first stage of an open 
hydraulic fracture. An experienced rig hand was killed when the 
load line failed and the load block struck him, inflicting blunt force 
trauma to his upper torso. The load line — which had been in use 
for three years — was in poor working condition, rusted, dry and 
brittle and had several broken wire strands. 

Reducing the risk
To avoid accidents like the one described above, OSHA 

recommends performing regular inspections of all hoisting lines; 
following the field lubrication requirements from the wire rope 
manufacturer; implementing a slipping and cut-off preventive 
maintenance program for hoisting lines; and immediately 
removing damaged lifting lines from service.

Hazard number three
Fires and explosions are the third leading cause of work-

related death in the industry. Flammable gases, such as well 
gases, vapors, and hydrogen sulfide, can be released from 
wells, trucks, production equipment or surface equipment such 
as tanks and shale shakers. Ignition sources can include static, 
electrical energy sources, open flames, lightning, cigarettes, 
cutting and welding tools, hot surfaces, and frictional heat.

Reducing the risk
OSHA recommends performing job hazard analyses (JHAs) 

prior to beginning work to determine potential hazards of the 
job and their controls; not using electrical tools and equipment 
that are not approved for the hazardous location where the work 
is to be performed; developing and implementing a hot work 
permitting program that includes atmospheric monitoring for 
concentrations of flammable vapors and providing ventilation to 
limit the concentration of flammable vapors to below ten percent 
of their LEL; and providing and requiring the use of flame-resistant 
clothing (FRC) for workers who are exposed to flash-fire hazards.

Falls
 Falls to lower levels account for six percent of all industry 

fatalities. Workers are sometimes required to access platforms 
and equipment located high above the ground. 

Reducing the risk
Ensure that all employees who work at elevations above the 

ground or adjacent surfaces, such as a rig floor, are protected 
by guardrail systems, safety net systems, or personal fall arrest 

A Dangerous growth spurt continued
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systems (PFAS); evaluate the worksite to identify jobs and locations 
where workers might be exposed to fall hazards; instruct all 
workers on how to properly use PFAS; and mandate the use fall 
protection equipment when employees are working at elevations.

Confined spaces
Confined spaces in the industry can take the form of 

petroleum and other storage tanks, mud pits, reserve pits and 
other excavated areas, and sand storage containers. In addition 
to the potential for ignition of flammable vapors or gases, 
workers risk asphyxiation and exposure to hazardous chemicals. 

Reducing the risk
Confined spaces that contain or have the potential to contain a 

serious atmospheric hazard must be classified as permit-required 
confined spaces, tested prior to entry, and continuously monitored. 

High-pressure hazards
Compressed gases or high-pressure lines can create 

dangerous risks. Internal erosion of lines might result in leaks 
or line bursts, exposing workers to high-pressure hazards from 
compressed gases or from high-pressure lines. 

Reducing the risk
NIOSH offers a checklist4 covering OSHA regulations under 

the General Industry standard 29 CFR 1910.101 that apply to to 
the handling, storage, and use of compressed gases in cylinders 
or portable tanks. 

Hazardous energy
Exposure to uncontrolled electrical, mechanical, hydraulic, or 

other sources of hazardous energy.

Reducing the risk
OSHA’s Lockout/Tagout fact sheet5 describes the practices 

and procedures necessary to disable machinery or equipment 
to prevent the release of hazardous energy. The OSHA standard 
for the Control of Hazardous Energy (Lockout/Tagout) (29 CFR 
1910.147) for general industry outlines measures for controlling 
different types of hazardous energy. 

Musculoskeletal disorders
Ergonomic injuries can result from lifting heavy items, bending, 

reaching overhead, pushing and pulling heavy loads, working 
in awkward body postures, and performing the same or similar 
tasks repetitively. 

Reducing the risk
Minimize or eliminate risk factors through interventions such 

as pre-task planning, use of the right tools, proper placement 
of materials, education of workers about the risk, and early 
recognition and reporting of injury signs and symptoms. 

A Dangerous growth spurt continued

References:
1 The Census of Fatal Occupational Injuries
2 (Quarterly Census of Employment and Wages)
3 https://www.osha.gov/Publications/OSHA-FF-3615.pdf
4 http://www.cdc.gov/niosh/docs/2004-101/chklists/r1n29c~1.htm
5 https://www.osha.gov/OshDoc/data_General_Facts/factsheet-lockout-tagout.pdf
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Safety signage
Don’t neglect it in planning turnaround projects

By RAY LAMY

Successful execution of a shutdown, turnaround or 
outage (STO) project requires a lot of careful budgeting 
and planning. But nothing in that planning is more 

important than worker safety. 
Turnaround projects by their nature involve a variety of worker 

safety issues. If a project has an especially tight deadline, 
and most turnaround projects do, it may require more labor, 
extended shifts or both to be completed on time. If the project 
uses contract labor, which is also typical, those workers will 
most likely be unfamiliar with the layout of the worksite, its 
processes and equipment. In these cases, workers may need 
to rely on varying degrees of professional training and past 
experience to navigate the unfamiliar work location, whether 
it’s a refinery or chemical facility. During turnaround, in the 
petrochemical industry especially, workers often find themselves 
in challenging work environments such as extreme heights or 
confined spaces, and may be assigned activities they don’t 
normally do, such as inspections, maintenance or repairs. 

Workforce multiplier
To add to all of these factors, during normal operations, an oil 

refinery, for example, might employ 500 people. A turnaround 
project at that same refinery could require double or even 

triple that 
workforce. In 
this scenario, 
you could 
potentially 
have two or 
three times the 
normal worker 
traffic, most of 
them unfamiliar 
with the site, 
trying to find 

their worksites and supplies. And while from experience these 
workers may be familiar with some of the potential dangers for 
their particular tasks, it may take a few days on the job to find 
and remember where specific dangers are located. 

Need for hazard identification
If not properly identified, workplace hazards that stem from 

human error or equipment malfunction can result in substantial 
costs in lost production time. If accidents occur because of 
improper labeling or noncompliance with warning signage 
regulations, this could result in even more significant fines. 
But the worst consequence of work hazards, if not properly 
identified, is serious injury or even death to a worker. As there 
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are many safety aspects to consider in planning and conducting 
turnaround projects, safety signage is not always high on the 
priority list and has a tendency to get overlooked. 

We work with several large chemical manufacturing plants 
in the Gulf Coast region. Calling on these customers, we have 
learned over the years that they go through extensive safety 
planning before turnaround projects. Of particular concern to 
them is securing areas with highly flammable or dangerous 
materials, and protecting workers in these areas with the proper 
PPE. These turnaround sites are typically large, from 200 to 300 
acres. So it’s not uncommon for these dangerous work areas 
to move around over the course of a project. And even though 
these customers have extensive safety experience, safety 
signage is one area that could use improvement. 

The unique nature of turnaround projects makes a strong case 
for making safety signage and hazard identification a critical 
component of your overall safety plan.  

Safety signage: Where to start
Safety signage comes in a range of categories, all used to 

communicate specific dangers or hazards. OSHA designates 
three categories of safety signage:
• Danger Signs — These indicate immediate danger and 

state that special precautions are needed. OSHA also specifies 
that the red, black and white colors used for Danger Signs be 
in accordance with The American National Standards Institute 
Standard ANSI Z53.1-1967.
• Caution Signs — These signs warn against potential hazards 

or caution against unsafe practices. Caution signs are yellow and 
black and must be in accordance with ANSI Z53.1-1967.
• Safety Instruction Signs — These are used when 

there is a need for general instructions and suggestions relative to 
safety measures. Any letters used on white backgrounds must be 
black, and colors must be in accordance with ANSI Z53.1-1967.

In addition to OSHA categories, the American National 
Standard Institute (ANSI) designates eight classes of accident 
prevention signage: Danger; Warning; Caution; Notice; General 
Safety; Fire Safety; Directional Arrow Signs and Special Signs. 

Overlooked visuals
Each turnaround project is unique, so the first step is 

to identify the hazards specific to the kind of work being 
performed as well as dangers associated with the location. 
While many of the larger safety concerns like inspections 
and personal protection are accounted for in safety planning, 
sometimes the visuals, such as pipe markers, tank placards, 
valve tags, equipment labels and even directional signage, can 
get overlooked. As you build your safety plan, allow for extra 
signage and ensure that all signs and labels are in place before 
the turnaround project begins. This can help make on-the-job 
training easier, reduce human error and prevent injuries.

You can find more information about the specific types of signs 
and how and where to use them by visiting The Occupational 
Safety and Health Administration (OSHA) and American National 
Standards Institute (ANSI). 

Safety signage continued
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Serious injuries & fatalities 
haunt the oil & gas industry
By DAVE JOHNSON, Editor

The world currently is in the midst of an oil and gas 
exploration and production (extraction) boom as 
demand for energy soars, especially in nations 

developing their industrial might such as China, Russia and 
Brazil. In the United States, the boom hasn’t deterred the oil 
and gas extraction industry from a better than average safety 
record, according to the U.S. Bureau of Labor Statistics (BLS).

For 2012, the most recent year for BLS calculations, oil and 
gas extraction businesses posted a total recordable cases 
rate of 1.5 cases per 100 full-time employees, well below the 
overall case rate for U.S. private industry of 3.4 cases per 100 
employees. 

More severe injury cases involving days away from work, 
job transfer or job restriction averaged 0.8 cases per 100 
employees in the U.S. oil and gas extraction industry, well 
below the national rate for private industry of 1.8 cases.

The oil and gas continuum
Oil and gas extraction businesses operate and/or develop oil 

and gas field properties, either on land or off-shore. This is the 
“upstream” sector of the oil and gas industry, also known as 

the exploration and production sector. Activities include drilling, 
completing and equipping wells. The “midstream” sector 
transports crude or refined petroleum products by pipeline, 
rail, barge or truck; stores products; and markets product on 
the wholesale level. “Downstream” refers to refining petroleum 
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crude oil; processing and purifying raw natural gas; and 
marketing and distributing products derived from crude oil and 
natural gas.

Drilling wells is more dangerous
Drilling oil and gas wells is a distinct industry from oil and gas 

production, as categorized by the BLS, and has experienced 
higher injury rates than the extraction industry as a whole. 
Establishments in this industry are primarily engaged in drilling 
oil and gas wells for others on a contract or fee basis. This 
industry includes contractors that specialize in spudding in, 
drilling in, redrilling, and directional drilling. 

From 2003 to 2007, the most recent data available for drilling 
oil and gas wells, the number of total recordable cases of 
nonfatal injuries and illnesses ranged between 2,400 in 2003 
and 4,700 in 2005, with 2007 having 4,200 cases. The rate of 
injuries and illnesses ranged from 4.0 per 100 full-time workers 
in 2003 to 6.8 in 2004, with a rate of 4.6 in 2007. This was 
a higher than the rate of 4.2 per 100 full-time workers for all 
industries in 2007.

The BLS Survey of Occupational Injuries and Illnesses 
collects case and demographic information on cases with 
days away from work. These are presumed to be the most 
severe cases. The rate of these cases in drilling oil and gas 
wells ranged from 1.5 in 2003 to 2.8 in 2004. The most recent 
rate was 1.7 per 100 full-time workers in 2007. The national 

average in 2007 was 2.1.

The PPE populace
The U.S. oil and gas extraction industry workforce consisted 

of 181,580 employees in 2012, according to the BLS. 
Primary users of personal protection equipment (PPE) are 
22,650 extraction workers (on-shore and off-shore), 8,260 
roustabouts, 6,670 construction workers, 4,740 maintenance 
workers, and 1,060 extraction work helpers.

Indicative of the growth in the U.S. oil and gas extraction 
industry, by September, 2013 total employment had reached 
201,900, according to the BLS. In contrast, total employment 
in extraction in January, 2004 was 119,800, according to the 
BLS.

Problems with serious injuries & fatalities
Oil and gas extraction operators confront a safety 

challenge similar to other U.S. manufacturers and processing 
operations: the rate of minor injuries is low, better than the 
national average, yet serious injuries and fatalities (SIFs) are 
unacceptably high. From 2003 to 2009, 716 oil and gas 
extraction workers were killed on the job – a fatality rate seven 
times greater than the rate for all U.S. industries, according to 
OSHA.

Serious injuries in drilling oil and gas wells often result in 
fractures (25 percent of lost-time injuries in 2007) which have a 

Serious injuries & fatalities haunt the oil & gas industry continued
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median of 30 days away from work in recuperation, according 
to the BLS.

Safety cultures in the oil and gas industry
Training and use of specialized PPE is only part of building 

a culture of safety in the oil and gas industry. Safety cultures 
confront particular challenges in the oil and gas business. 

Many new hires must be oriented to safety. The transient 
nature of employment in the industry may lead to apathetic 
commitments to safety. 

The “macho” image of the work also can lead to 
recklessness and disinterest in safety. 

The remoteness and isolation of some of the work may lead 
to substance abuse problems.  

Much of the work is done by outside contractors that may be 
small and lacking staff safety expertise. Contractor oversight 
by the host company and insistence on adherence to company 
safety protocols such as fall protection procedures is critical. 

This emphasis on safety is only possible if senior leadership 
of oil and gas industry companies are committed to and 
actively involved in the safety culture. The industry was put on 
notice in 2013 by U.S. Secretary of Labor Thomas Perez, who 
said, “Job gains in oil and gas have come with more fatalities, 
and that is unacceptable. We can and must do better.”

Reducing falls – a leading hazard in the oil and gas industry 
– is aided by strong, durable safety cultures. This emphasis on 
safety leads to good housekeeping practices; use of job safety 
analyses of tasks; risk assessments and risk management of 
hazards; attention to complacency, fatigue and the need for 
good communication between workers; a shared responsibility 
for safety; pre-shift safety talks; accident and near-miss 
investigations and safety alerts. All of these safety culture 
components contribute to increased safety in the oil and gas 
industry.

Serious injuries & fatalities haunt the oil & gas industry continued
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Know your hazards
Five keys to reduce hand injuries in oilfields 

By MELISSA EMEKLI

Hand and/or finger injuries lead the oil and gas industry’s 
recordable incident rates every year and account for up 
to 22.88 percent of total lost-time incidents. 

It is no secret that safety gloves play a significant role in 
protecting workers’ hands. In fact, in a study conducted by 
OSHA, data revealed that 70 percent of workers who suffered 
hand injuries were not wearing gloves during their accident. 

However, gloves are the last line of defense. While it is 
essential to reinforce the importance of wearing gloves on the 
job, providing the best hand protection is about more than just 
the glove. 

1. Know your environment
It is important to identify the potential hazards and elements 

you will be exposed to in your work environment to understand 
the best way to protect yourself and your employees. In order to 
understand what your employees face, go on site, observe the 
workplace environment, and perform a hand safety site analysis 
to determine the most appropriate gloves required for each 
individual task. Survey the work area, and the workers, looking 
at it solely from the hand and finger hazard vantage point. 

• Is there the potential for blunt-force impact, crush or 

pinching injuries? 
• What about severe abrasions or lacerations to the hand? 
• Will your workers be exposed to any elements such as the 

cold or have the potential to get their hands wet? 
Be sure to study the entire work environment when setting a 

plan to keep your employees’ hands and fingers safe. 

2. Put controls in place
Well-defined and communicated policies and procedures 

outline processes for your employees to easily comply with hand 
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safety objectives. Standardizing gloves can help promote proper 
glove usage and reduce the likelihood of non-compliance. 
Additionally, initiating a sign-out process for workers to obtain 
new gloves can serve as another control to increase awareness 
and accountability. Controls like these ensure that all workers 
are taking the same steps to ensure optimum hand safety 
awareness and protection.

3. Keep hand safety awareness top of mind
Training, communication and employee involvement are 

key components to keeping hand safety awareness top of 
mind. Starting with big picture programs down to daily tailgate 
meetings or toolbox talks, hand safety should be a topic 
discussed regularly. Employee participation is crucial, as is 
variety. If your program does not have the ability to incorporate 
new ideas or even new materials, it will become stale and 
mundane. The perfect hand safety awareness program includes 
information pertinent to specific activities, open dialogues, and 
actionable tasks that are easily implemented.

4. Choose the proper protection
In the above-mentioned study by OSHA, it was reported that 

30 percent of hand injuries occurred because hand protection 
was inadequate, damaged or misapplied. Choosing the proper 
protection is essential to preventing onsite hand injuries.

Select high-performance task-specific hand 
protection 

With the physically demanding and rigorous work performed 
in the oilfield, many of the major oil producers already have 
outlawed dotted and non-dotted cotton gloves and are requiring 
high-performance task-specific hand protection. Knowing 
your environment—and understanding the benefits of the 
high-performance materials used in each glove type you are 
considering—is essential to understanding the type of hand 
protection you and your workers will need. 

Provide impact- and cut-resistant protection
Critical impact and pinch-point protection is essential to help 

absorb and disperse blunt-force impact and heavy abrasion-
type injuries. Thermal Plastic Rubber (TPR) provides impact 
protection on top of your hand and down the full length of your 
fingers. In many cases, the TPR buys critical seconds during an 
incident to free you from the situation.

Cut- and puncture-resistant gloves consist of highly durable 
materials that have undergone rigorous testing for endurance 
and strength. Cut protection is a combination of many factors, 
and industry standards groups have made tremendous progress 
in testing and measuring the cut-protective performance of 
gloves and apparel. Certified hand gear falls under the CE 
EN388 Mechanical Risk Standards classification. Performance 
measurement involves a rating from 1-4 (puncture, tear and 
abrasion resistance) and 1-5 (cut resistance), with “1” meeting 
minimum certification requirements and “5” meeting the highest 
demands. 

When selecting a cut-resistant glove, be sure to carefully 

Know your hazards continued
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consider all the potential hazards your hands may experience in 
order to ensure the greatest level of protection.
Increase visibility

The need to be seen is critical for safety. High-visibility gloves 
are designed to draw attention to your hands to prevent injuries 
and fatalities from struck-by hazards and heavy machinery. 
When a highly visible hand is moving around on equipment, the 
potential for injury is greatly reduced. 

Ensure the proper fit
If your gloves do not fit correctly, they cannot protect correctly. 

There are many factors to consider when selecting a glove. 
Ensuring the proper glove fit is just as important as choosing 
the proper glove type and material for your task. A glove that 
fits properly conforms to the hand and does not feel too tight 
or too stiff. 

A tight-fitting glove can negatively affect fine motor skills, 

irritate the skin, and lead to hand fatigue. On the other hand, 
a glove that fits too loosely can cause a person to execute 
movements awkwardly and potentially lead to exposure to 
hazardous elements. Evaluating a glove’s ability to contour to 
the hand, and properly fit the width of the hand, is key to finding 
a good-fitting glove.

5. Maintain and update your equipment
It’s important to purchase durable gloves that are made to last. 

However, it is just as important to take care of your equipment 
to ensure it lasts and performs correctly when needed most. 
Gloves need to be clean to maintain a good grip and provide 
proper protection. Know how to properly care for each type of 
glove. Some gloves are machine washable using cool water and 
a mild detergent. If your glove is made of leather, it will need to 
be hand washed. All gloves require an air-dry to prolong the life 
of the palm. Always check your gloves prior to performing a task 

Know your hazards continued
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Quick access
Emergency showers & eyewashes for challenging oil & gas industry environments

By CASEY HAYES

Business is booming in the oil and gas industry. And an 
increased number of workers on rigs, at refineries and 
in other dangerous working environments translates to 

more workers at risk on the job. 
Among the many dangers faced by oil and gas workers is 

exposure to hazardous chemicals, putting workers at risk for 
injuries that include chemical burns from caustic substances. It 
is imperative that workers have quick access to an emergency 
drench shower and eyewash in case an incident occurs. 
Specifying emergency equipment for some locales may be 
straightforward, but many worksites in the oil and gas arena 
present certain challenges to consider when choosing and 
installing equipment.

What the standards say
OSHA’s 1910.151(c) Medical services and first aid standard 

states: “Where the eyes or body of any person may be exposed 
to injurious corrosive materials, suitable facilities for quick 
drenching or flushing of the eyes and body shall be provided 
within the work area for immediate emergency use.”

For more comprehensive guidance regarding emergency 
equipment and its use, companies must look to the ANSI 
Z358.1 standard. This standard specifies minimum requirements 

for the performance and use of emergency shower and eye/
face wash equipment, as well as establishing guidelines 
for installation, test procedures, maintenance, temperature 
requirements and worker training. 

Oil and gas industry worksites can present unique challenges 
to meeting some requirements of the ANSI standard. 
These challenges can include extreme temperatures, harsh 
environmental conditions, space constraints, remote locations 
and a lack of potable water. 
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Extreme environments
Oil and gas sites often operate in extreme environments that 

range from the cold and icy conditions of the Arctic to hot and 
dry conditions of the desert and the corrosive environment of 
offshore oil rigs. Environmental conditions pose challenges to 
the integrity and safe operation of emergency equipment.
Water temperature: The ANSI standard requires the 

use of tepid flushing fluid for all types of emergency equipment 
applications. ANSI recommends a tepid water temperature 
between 60° and 100° F to allow the injured individual to 
complete the full required 15-minute drench or irrigation cycle. 
(Section 7.4.4)

Excessively hot water can scald an injured worker and 
potentially exacerbate chemical reactions. Water that is too cold 
can cause hypothermia and prohibit the full 15-minute drench 
period. Additionally, a worker who feels chilled may be reluctant 
to remove contaminated clothing, inadvertently extending the 
amount of time he or she is exposed to caustic substances.

Both high heat and cold temperature conditions pose 
challenges to meeting ANSI’s tepid water requirements either 
by heating water standing in pipelines to a high temperature 
or causing supplied water to be extremely cold. A range of 
solutions is available to ensure the delivery of tepid water to 
emergency equipment, including engineered mixing valves, 
tempered water solutions and recirculation systems.
Air temperature: Air temperature can be another cause 

for concern. ANSI Z358.1 Appendix B6 states: Colder ambient 

temperatures might require an enclosure for added protection 
— even with water supplied in the ANSI Z358.1 specified 
temperature range, there is a high risk of hypothermia for wet 
victims exposed to frigid ambient temperatures where loss of 
body heat is intensified by the effects of evaporative cooling 
and wind chill. It is crucial that the proper safety shower system 
is provided to prevent an incident where hypothermia could 
intensify an injury to a victim already in a hazardous situation. 

Customized, ANSI-compliant enclosed safety solutions are 
available for all climates, with features that include insulation, 
built-in heaters, water-proof and freeze-proof properties, 
corrosion resistance and more.
Salt water: Offshore platforms require stringent attention 

to materials due to the corrosive nature of the sea water and 
other chemical exposures. Booths and systems designed for 
outdoors must also meet wind and seismic conditions. Custom 
corrosion-resistant enclosures with stainless steel plumbing and 
specialized electrical components such as junction boxes and 
electrical conduit can contribute to the longevity of a system on 
these platforms.

Equipment accessibility
When it comes to emergency equipment, location is key. The 

ANSI standard stipulates that emergency showers, eyewashes 
and combination showers/eyewashes must be accessible within 
10 seconds, must be on the same level as the hazard, and 
the path of travel shall be free of obstructions. (Sections 4.5.2, 

Quick access continued
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5.4.2, 6.4.2, 7.4.2)
Some oil and gas industry locales may present challenges to 

equipment placement such as tight quarters, potential barriers 
to access and a lack of floor space. For example, some areas 
in an oil refinery where the rail cars come in are off ground. You 
must ensure that shower and/or eyewash equipment is at the 
same levels as the workers. 

Areas with less space available may require equipment with a 
smaller footprint or specially designed configuration.

Another scenario to plan for is the potential for multiple victims 
and how the equipment will accommodate such an event.

Explosion hazards
Explosive atmospheres are a major concern in the oil and 

gas industry. There are two levels of explosive environments: 
1) Areas where gases could potentially be present due to a 
gas leak, and 2) Areas where gases are always present. These 
different environments call for a completely different equipment 
design.

Lack of potable water
Sufficient water volume and pressure are crucial to the 

proper function of emergency equipment. In remote or isolated 

locations, limited access to potable water must be considered 
when specifying equipment. Plumbed and portable units must 
have access to an adequate water supply at an appropriate 
pressure and temperature that can support a full 15-minute 
cycle. A minimum water pressure of 30 pounds per square inch 
(PSI) should be supplied to emergency drench showers and 
eyewashes.

The water supply must also satisfy the ANSI minimum flow 
rate, which is at least 20 gallons per minute (GPM) for drench 
showers, 0.4 GPM for eyewashes and 3.0 GPM for eye and 
face washes.

A collaborative effort
When seeking the best solution for your specific needs, 

equipment manufacturers can prove to be a great source of 
expertise. Not only can they help with equipment selection, 
setup, installation and upgrades, they can help capitalize on 
your existing resources for efficiency and cost-savings.

A knowledgeable manufacturer will analyze your particular 
hazards, evaluate the current resources you have available 
and consider your corporate specifications to come up with a 
solution that ensures you have the right equipment available and 
ready to go should an emergency occur. 

Quick access continued
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By KATIE TWIST-ROWLINSON and 
KEVIN BECKERDITE

Workers in the oil and natural gas industry are subject 
to some of the most hazardous industrial conditions 
in the U.S. Oil and gas sites are often located in 

remote locations outdoors and generally operate year round 
regardless of weather conditions. From environmental hazards 
caused by extreme weather to those posed by machinery, 
materials and chemicals, individuals working in oil and gas face 
a wide variety of hazards. 

Beginning with site construction through decommissioning, 
protecting the individual’s head and face should be a primary 
safety consideration during every phase of a project. In the 
drilling category alone, injuries to the head or eyes typically 
comprise more than 14 percent of recordable incidents, 
according to the International Association of Drilling Contractors 
(IADC). Furthermore, OSHA ranked incorrect use of personal 
protective equipment as fourth among most commonly cited 
violations in oil and gas well drilling and servicing in 2005. The 
cost of an injury to a worker’s head or face can be substantial. 

Among upstream activities such as finding, drilling, flaring 
and producing, incidents occur in many places and to all crew 
members. Many types of equipment and operations are involved 
and all parts of the body are at risk. For these reasons, hard 
hats are worn in nearly every upstream application to protect 

workers from head 
injuries ranging from 
minor bumps to 
concussions and even 
severe trauma which 
can result in death.

Consider 
comfort, fit 
& chemical 
exposure

When it comes 
to selecting a cap, 
performance should 
be the number one 
consideration. OSHA 
and the Canadian 
Standards Association 
(CSA) have standards 

in place to help ensure workers are properly protected. Each 
organization’s standard specifies two levels of protection. Hard 
hats labeled ANSI Type I/CSA Type 1 are intended to protect 
the wearer against impact to and penetration of the crown, or 
top, only, while ANSI Type II/CSA Type 2 hats protect against 
both lateral and crown impact. The added level of protection 
that Type II/Type 2 hats provide can be lifesaving. Caps made 

From drilling to refining
Head, eye and face protection is a must
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of high density polyethylene (HDPE) deliver excellent chemical 
resistance and are ideal for oil and gas applications, while 
polycarbonate hats, which deliver the lowest level of chemical 
protection, should be avoided. 

Next to protection, wearer comfort is the second 
most important feature of a hard hat. Studies prove that 
uncomfortable caps are not worn consistently, leaving workers 
vulnerable to injury. Be sure to outfit workers with a cap that 
goes on — and stays on — comfortably. Such a fit can be 
achieved by taking into account the number of suspension 
points (the more points, the greater the comfort and fit), the 
type of suspension material and headband options. To ensure a 
safe fit, hats must be worn as snugly as possible, so sizing and 
adjustability options are important considerations as well. 

Finally, because of abundant chemical exposure in upstream 
environments, workers should be encouraged to conduct a 
thorough inspection of their hard hat and suspension before 
each use. Even chemicals found in paint, sunscreen and insect 
repellant can interfere with cap and suspension integrity. Other 
conditions that affect the hat’s lifespan include ultraviolet exposure, 
temperature extremes and daily wear. If the hat shows evidence of 
cracking, flaking, gouging or degradation, replace it immediately. 
Likewise, if the suspension exhibits signs of fraying or cracking, 
replace it immediately. Otherwise, a good rule of thumb is to 
replace the suspension every year and the shell every five years. 

Activities such as those conducted downstream in refineries 
and petrochemical plants pose various hazards to the head and 
face as well. Here, liquid contaminants are more abundant and 

therefore face protection worn in tandem with hard hats and 
other PPE is common. When selecting face shields, look for 
differentiated chemical-resistant materials that specifically meet 
the protective requirements for the hazards. To prolong clear 
visibility and visor life, look for visors with anti-fog and anti-scratch 
coatings. And remember, a primary form of protective eyewear or 
goggles must be worn in conjunction with any secondary form of 
protection such as a face shield or welding helmet. 

When any combination of eyewear, hard hat, face shield, hearing 
protection and the like are used in tandem, be sure to check their 
compatibility. Together, head and face protection should provide 
a comfortable, secure and reliable fit. Convenience features that 
allow the user to quickly and easily switch between types of face 
protection save time, while easy adjustability features eliminate 
worker frustration and help ensure that PPE stays on — even while 
making adjustments. Much like hard hats, if a face shield comes in 
contact with a chemical, replace the visor. 

An invaluable investment
Those who work in oil and gas are subject to a multitude 

of hazards, and proper head and face protection is generally 
recognized as a worthwhile investment in every phase of a project. 
But there’s room for improvement when it comes to compliance. 
By selecting hard hats and face shields that deliver maximum 
protection, are constructed of durable, high-quality materials 
suitable for the specific hazards, and feature optimal comfort and 
fit options, workers benefit from a safer working environment and 
employers benefit from a more productive workforce.

From drilling to refining continued
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Know the drill
Protect oil & gas workers from noise, confined spaces, respiratory & fall risks

By MAUREEN BRADY, Managing Editor

From 2003 to 2010, 823 oil and gas extraction workers were 
killed on the job — a fatality rate seven times greater than the 
rate for all U.S. industries, according to the Bureau of Labor 

Statistics’ Quarterly Census of Employment and Wages. Recognizing 
and controlling hazards is critical to preventing injuries and deaths. 
Workers in the oil and gas industry are exposed to a multitude 
of on-the-job hazards; this article will focus specifically on noise 
exposure, confined space dangers, respiratory risks and fall hazards.

Hazardous noise
Long-term exposure to hazardous noise can result in 

permanent hearing loss. Oil and gas workers are often exposed 
to harmful noise levels on the job. According to WorkSafeBC1, 
noise sources can include:

• Mud pumps and tanks
• Shale shaker/centrifuge
• Offloading, main oil, and cement pumps
• Gas compression and water injection
• Fracturing
• Derrick, dog house, and pipe decks
• Diesel/gas turbine power generators
• Air system and air tugger
The first line of defense against excessive noise exposure is to 

reduce or eliminate the risks with engineering and administrative 

controls, such as: using low-noise tools and machinery as well 
as barriers such as sound walls or curtains; operating noisy 
equipment when fewer people are exposed; limiting time spent 
at a noise source; providing quiet areas; and restricting worker 
proximity to noise sources. 

Hearing protection devices (HPDs), such as earmuffs and 
plugs, are generally used when controls are not feasible or when 
worker’s hearing tests indicate significant hearing damage.

OSHA requires employers in general industry to implement 
an effective hearing conservation program whenever worker 
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noise exposure is equal to or greater than 85 dBA for an 8 hour 
exposure. Key elements include:

• Workplace noise sampling to identify at-risk workers.
• Providing affected workers or their authorized representatives with 

an opportunity to observe any noise measurements conducted.
• Maintaining a worker audiometric testing program (hearing tests).
• Implementing comprehensive hearing protection follow-up 

procedures for workers who show a loss of hearing (standard 
threshold shift) after completing baseline (first) and yearly 
audiometric testing.

• Proper selection of hearing protection.
• Evaluate the hearing protector’s attenuation and 

effectiveness for the specific workplace noise.
• Training and information that ensures workers are aware of 

the hazard from excessive noise exposures and how to properly 
use protective equipment.

• Data management of and worker access to records 
regarding monitoring and noise sampling.

Confined spaces
Confined spaces are common in the oil and gas industry. 

Workers are often required to enter confined spaces such as 
petroleum and other storage tanks, mud pits, reserve pits and 
other excavated areas, sand storage containers, and other 
confined spaces around a wellhead. Safety hazards associated 
with confined spaces include ignition of flammable vapors or 
gases. Health hazards include asphyxiation and exposure to 
hazardous chemicals. Confined spaces that contain or have 

the potential to contain a serious atmospheric hazard must be 
classified as permit-required confined spaces, tested prior to 
entry, and continuously monitored, OSHA says. 

Workers must not be allowed to enter such spaces unless 
proper training, equipment and procedures are in place. A 
confined space must be evaluated to determine if it is a permit-
required space. Employers must have a written confined space 
entry program and comply with all requirements outlined in 
OSHA 1910.146 Permit-required confined spaces. 

Respiratory risks
There are many respiratory threats in the oil and gas industry, 

including exposure to hydrogen sulfide, drilling fluids and 
mercury vapor. This section focuses specifically on silica.

Workers might be exposed to respirable crystalline silica during 
processes that use sand, such as hydraulic fracturing. These types of 
exposures can lead to the development of disabling and sometimes 
fatal lung diseases, including silicosis and lung cancer, OSHA says.

Employers must determine which jobs expose workers to silica 
and take actions to control overexposures and protect workers. 
A combination of engineering controls, work practice, protective 
equipment, and product substitution where feasible, along with worker 
training, is needed to protect workers who are exposed to silica during 
hydraulic fracturing operations, according to the OSHA-NIOSH Hazard 
Alert “Worker Exposure to Silica during Hydraulic Fracturing.”

When engineering and work practice controls are not feasible, 
while they are being implemented, or when they do not reduce 
silica levels below OSHA PELs, employers must provide workers 

Know the drill continued
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with respirators. Whenever respirators are used, the employer 
must have a respiratory protection program that meets the 
requirements of OSHA’s Respiratory Protection standard (29 
CFR 1910.134). This program must include proper respirator 
selection, fit testing, medical evaluations, and training. 

According to the OSHA-NIOSH Hazard Alert, if respirators are 
provided, use at least a NIOSH-approved N95 respirator. If the 
silica level is more than 10 times the PEL, a half-face respirator 
is not protective and a respirator that offers a greater level of 
protection (e.g., a full-facepiece respirator, which will protect 
workers at silica levels up to 50 times the PEL) must be used. 
Full-face powered air-purifying respirators (PAPR) provide more 
protection than half-face air-purifying respirators. In general, 
workers find PAPRs to be more comfortable.

Fall hazards
Workers in the oil and gas industry might be required to access 

platforms and equipment located high above the ground. OSHA 
requires fall protection to prevent falls from the mast, drilling 
platform, and other elevated equipment. Other fall hazards include:

• Uneven working surfaces
• Unprotected sides and edges
• Ladders
• Open pits
• Climbing and working from the derrick
• Working off the bed of trucks
• Floor holes
• Stairs

• Getting on and off mobile equipment
• Equipment, materials, lines, etc. on rig floor or ground
To prevent employees from being injured from falls, OSHA says 

employers must:
• Guard every floor hole into which a worker can accidentally 

walk by use of a railing and toeboard or a floor hole cover.
• Provide a guardrail and toeboard around every open-sided 

platform, floor or runway that is 4 feet or higher off the ground 
or next level.

• Regardless of height, if a worker can fall into or onto 
dangerous machines or equipment, employers must provide 
guardrails and toeboards to prevent workers from falling and 
getting injured.

• Other means of fall protection that may be required on 
certain jobs include safety harness and line, safety nets, stair 
railings and handrails. 

OSHA requires employers to:
• Provide working conditions that are free of known dangers.
• Keep floors in work areas clean and sanitary.
• Select and provide required personal protective equipment at 

no cost to workers.
• Train workers about job hazards in a language that they can 

understand.

Footnote
WorkSafeBC, Occupational disease hazards in the oil and gas industry, 

www2.worksafebc.com/i/posters/2013/WS_13_02.html
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By JACK RUBINGER

The oil and gas industry posts some big numbers — 
supporting nearly 10 million American jobs and making 
significant economic contributions as an employer and 

purchaser of American goods and services, according to the 
American Petroleum Industry. In 2011, the most recent year for 
which data are available, the industry supported a total value 
added to the national economy of more than $1 trillion or 8 
percent of the U.S. gross domestic product.

Is there a downside to all this growth?
Oil and gas industry front line workers deal with very 

dangerous materials. There’s a very high cost for accidents both 
in human terms and financial terms. Because of the flammable 
nature of oil and gas, there is the potential for life-altering and 
fatal accidents in all stages of the production process. 

Blowouts, spills, leaks, explosions, transportation accidents, 
and injuries from equipment are everyday dangers. 

 “The three biggest issues are falls, toxics and catastrophes. 
These are compounded by the fact that contractors are often 
used for the most dangerous operations such as turning around 
a unit or facility,” said Jay Preston, Safetybiz, Inc.

Create a safety culture
Many believe that fundamental change needs to happen in the 

industry regarding safety if we are to minimize the probability of 
a major catastrophe. It’s not enough to just report the typical 
indices we use to indicate the probability of personal injuries 
such as slips, trips and falls. 

Ken Arnold of Ken Arnold Consulting, Inc., who chaired 
the committee on evaluating the effectiveness of safety 
management systems for the Transportation Research Board 
said, “We need to develop a better understanding of how to 

Beyond compliance
The oil & gas industry requires cultures of safety
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create a culture of safety. Regulatory agencies put too great of 
an emphasis on equipment testing and inspection of paperwork. 
We need to think beyond a culture of compliance. Although a 
culture of safety is a goal of many organizations and attempts 
are made to measure it, people often find describing a safe 
culture in concrete terms difficult. Creating a safety culture 
involves real efforts at every level of supervision.”

Safety culture principles include:
• Leadership 
• Problem identification and resolution
• Personal accountability
• Work processes
• Continuous learning
• Environment for raising concerns
Arnold said, “Another way of thinking about safety culture 

is that, in a safety culture, the subjective aspects of the 
organization (attitudes, perceptions and values) are integrated 
with objective processes and systems. It is this integration and 
collaboration that support effective safety performance.”

Communication is key
Effective safety communication is also one of the key aspects 

of developing a safety culture. At oil and gas processing 
facilities, it’s common to see these signs and labels:

• Warning: High pressure petroleum pipeline
• Danger: Natural Gas. No smoking or open flames.
• Danger: Confined space. Enter by 
permit only 

Signs and labels used in this industry need to be able to 
withstand the rigors of exposure to oil and gas, extremely hot 
and cold temperatures and marine conditions, according to an 
industry expert. Worker safety could be compromised if labels 
become worn out or illegible.

Industry innovations
The oil and gas industry has also spawned a number of 

manufacturers who are incorporating safety features into their 
products and working on minimizing the dangers of working 
conditions. 

Jessica Letscher, Gamajet/Alfa Laval Group, explained the 
benefits of automating tank cleaning.

 “Non-transportation fatalities in the oil and gas industry 
are typically due to falls, entrapment in confined spaces and 
chemical exposure. While protective gear has been used to 
reduce incidents, there’s a better way to redesign processes to 
avoid these hazards,” said Letscher. “For example, automating 
tank cleaning can achieve all three by removing people from 
going in the tank, known as confined space entry. Eliminating 
confined space entry reduces possible contact with hazardous 
chemicals. If rigs are used to place the tank cleaning equipment 
in the tank, it further reduces the need to climb on and in tanks, 
reducing falls.”

Karl Lassberg’s company — T Rex Services — provides 
hydro excavation services. Hydro vacuum excavation is usually 
required by the plant and/or pipeline owners because it is a fast 
and safe way to excavate and is complementary to conventional 
excavation procedures.

Beyond compliance continued
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 “We relate safety to personal and professional growth. In other 
words, get away from a policy-driven model (based on rules) 
and create a loss prevention model (devised to get beyond 
the behavioral blocks that prevent compliance). Monthly safety 
bonuses are now standard for eligible employees and additional 
percentages are offered for overall company safety record. A 
good safety record is required for promotions,” said Lassberg.

Fruitland Manufacturing’s Chris White is an advocate for 
safety training. 

 “There’s always potential for personal injury and equipment 
damage due to poorly trained equipment operators who lack 
experience maintaining equipment such as safety valves, hoses, 
and couplings,” he said.

Fruitland offers free vacuum system training regardless of 
whose equipment is being used. Fruitland has also introduced a 
biodegradable vacuum pump oil to minimize contaminating the 
air, water or ground.

A star player
A major bright spot on a global level is Valero Industries, 

who manufacture and market transportation fuels and 

other petrochemical products. Valero subsidiaries employ 
approximately 10,500 people, and assets include 16 petroleum 
refineries with a combined throughput capacity of approximately 
3 million barrels per day, 10 ethanol plants with a combined 
production capacity of 1.2 billion gallons per year, and a 
50-megawatt wind farm.

Eight Valero refineries are “Star Sites,” prestigious safety 
recognitions under Voluntary Protection Programs (VPP) of 
U.S. OSHA and state agencies. Valero refineries achieved their 
lowest-ever combined employee and contractor recordable-
injury rate in 2012, with 0.51 incidents per 200,000 working 
hours.

Safety awareness
Safety is an ongoing mission in the oil and gas industries. 

Fortunately, there is a high level of safety awareness among 
most industry participants. Training and communications will 
always play an active role to alert workers, managers and 
others about the dangers of confined spaces, slippery surfaces, 
exposure to chemicals, natural gases and other hazards of the 
oil and gas industry.

Beyond compliance continued
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Safe & secure
How kinetic mesh network technology protects a Texas drilling operation

By STEVEN GRIGGS

The Permian Basin of west Texas contains billions of 
barrels of oil and trillions of cubic feet of natural gas. 
Getting at these resources is difficult, though, because 

they are so remote. One oil-drilling operation, for example, is 
located on a 170,000-acre ranch. It has more than 400 wells 
and produces millions of barrels of oil every year.

The oil-field workers face a number of hazards, including 
harsh weather, equipment malfunction, and human threats.  To 
mitigate these risks, they use kinetic mesh network technology. 
The use of a kinetic mesh network helps workers at oil fields 
keep track of assets and provides valuable operating and 
security data. The bottom line is that personnel are safer and 
the oil-drilling operation saves money as well. 

For most operations, a network with fixed nodes is all that 
is required. A factory, for example will have entrances and 
exits that need to be monitored and perhaps manufacturing 
equipment from which you need to collect data. These assets 
are relatively fixed. You may change the location of an entrance 
or exit occasionally, or move equipment around on the factory 
floor from time to time, but these changes are not frequent.

An oil and gas drilling operation such as this one needs a 
different kind of network. This operation is literally in the “middle 
of nowhere,” covers more than 265 square miles, and has 

no cellular telephone, advanced mobile broadband, or Wi-Fi 
infrastructure. For this reason, the operators of this oil-drilling 
operation decided to install a kinetic mesh network.

How kinetic mesh technology works
To build a network where the nodes are in remote locations or 

are constantly changing location, you first of all need wireless 
network technology. Deploying a wireless mesh network allows 
you to quickly and easily provide communications even in areas 
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without a communications infrastructure. 
Wireless mesh network nodes act as electronic 

“breadcrumbs,” and they come in a variety of different 
configurations, including some that are meant to be bolted to 
a vehicle or piece of equipment and some that are made to be 
carried by personnel. Unlike network devices made for more 
benign environments, the devices made for use in a kinetic 
mesh network must work wherever they are deployed. As a 
result, they must be able to handle shock and vibration, dust, 
and extreme temperatures. 

Another consideration for kinetic mesh networks is the 
frequency that they’ll operate on. To operate on certain bands, 
you’ll need to have a license, but on other bands, no license 
is required. The choice of frequencies is highly dependent on 
the application. In high-reliability applications, nodes that can 
operate on multiple frequencies are desirable. 

In addition to robust hardware, a kinetic mesh network needs 
robust software. In order to maintain contact with the network, 
and choose the most expeditious path for the data, each node 
must be aware of the other nodes in its environment. Not only 
that, each node must constantly update this information as it 
and other nodes in the network constantly change positions.

To maintain reliability, the network must not use a root node or 
LAN controller. By making each individual node responsible for 
its own routing, the network will continue to function even if an 
individual node should fail.

Compatibility is another issue for kinetic mesh networks. They 
need to be compatible with IEEE 802.11a/b/g/n standards so 

that commercial off-the-shelf (COTS) client devices, such as 
laptops, smartphones, IP cameras, sensors, VoIP phones and 
other IP devices can be connected to them. This compatibility 
also enables users to connect the kinetic mesh networks to the 
outside world. This may be accomplished using a fiber optics 
link, microwave link, or even a satellite link.

The kinetic mesh network in action
At this particular oil and gas drilling operation, the kinetic 

mesh network is used to provide data, voice, and video 
communications. The applications built on top of the network are:

• Improving personnel safety,
• Facilitating equipment safety and maintenance
• Easing logistical challenges
For example, the network, which is still a work in progress, 

currently has four video cameras at strategic access points. 
These IP cameras help security personnel monitor the comings 
and goings of both workers and vehicles. While not in use at 
this particular location, some operations use facial-recognition 
software and license plate-recognition software to ensure that 
only the vehicles and personnel out there are supposed to be 
out there. The kinetic mesh network is also used to monitor the 
operation of the oil wells. 

As you can imagine, reliability is paramount. When a 
hazardous situation occurs, getting the right information can 
be vitally important. With a kinetic mesh network in place, the 
operators of this oil and gas drilling operation are confident that 
they’re making this site as safe as possible.

Safe & secure continued
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By DAVID IANNELLI

Individuals working in high-hazard industries such as oil 
and gas, utilities and construction face a variety of eye 
hazards, ranging from chemical exposure and arc flash 

to flying objects, among many others. In the summer, safety 
managers must consider not only occupational hazards but also 
environmental ones such as extreme heat and humidity, airborne 
particulate matter, and bright light and glare, which pose 
additional risks to the health and safety of workers’ eyes.

Today, there are more options than ever for protecting workers’ 
vision in multi-hazard environments. From specialized lens tints 
and advanced lens coatings to hybrid eyewear styles, there is a 
solution to meet the needs of nearly every unique combination 
of hazards. This article discusses key considerations for 
delivering effective safety eyewear to workers in hazardous 
occupations who also face demanding summer conditions.

Oil & gas
Individuals working in oil and gas commonly work long shifts 

at drilling sites, refineries and chemical plants. In the summer, 
this means intense, prolonged exposure to sunlight and extreme 
temperatures in extremely dry or humid, windy, dusty and dirty 
environments. Selecting eyewear that protects from dust, grime, 
chemicals and sweat is a must. Furthermore, since getting 

struck by equipment 
is a leading cause of 
injury and fatality in 
the field, providing 
eyewear that delivers 
a wide unobstructed 
view and a 
distraction-free fit is 
imperative.

Protecting from 
all these various 
hazards is a tall order 
for traditional safety 
spectacles. A more 
effective solution is 
high performance 
sealed eyewear. A 
recent addition to 
protective eyewear 
offerings, sealed 

eyewear is a hybrid style that offers the sleek, low-profile 
comfort of safety eyewear with the added fit and all-around 
protection of a goggle. Look for a style whose lens allows for 
unobstructed peripheral vision to reduce the risk of getting 
struck. Next, look for a style that ensures comfort and fit. A 

Summer eye safety
Prepare for heat, humidity, bright light & glare
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secure seal between the wearer’s skin and eyewear is required 
to block out fine particulate contamination, and properly utilizing 
the strap ensures that sealed eyewear fits snugly against the 
face for full effectiveness. Selecting snug, well-fitting eyewear 
also eliminates hazardous distractions caused by slipping or 
uncomfortable eyewear.  

Another common hazard is humidity, an environmental force 
that causes lenses to fog and visibility to obscure. Fogging is 
also caused by rapid changes in temperature, such as when 
workers transition from inside an air conditioned vehicle to a hot 
and humid outdoor environment, as well as by the rise in body 
temperature resulting from exertion. In order to gain a clear view, 
workers either remove foggy eyewear to wipe it clean or leave it 
off altogether, leaving themselves vulnerable to injury. 

To combat fog, look for advanced anti-fog coatings with 
combined hydrophilic and hydrophobic properties that promote 
a clear view even in the most extreme environments. Anti-fog 
wipes are another good solution for on-the-spot removal of fog 
and extended anti-fog properties. Finally, look for eyewear styles 
with ventilation designed into the frame which promotes airflow 
and reduces the potential for fogging.

Utilities
Utilities are another high-hazard industry in which workers 

face a variety of occupational and environmental eye hazards. 
The most common occupational hazard is accidental exposure 

to arc flash: intense visible light as well as ultraviolet (UV) and 
infrared (IR) radiation produced by the arc that can cause 
temporary or even permanent eye damage or blindness. Safety 
managers should protect utility workers by providing lens 
tints specifically designed to minimize the effects of arc flash 
exposure. While many utility-rated tints exist, be sure to select 
from those that permit true color recognition, allowing workers 
to easily distinguish wire colors and other fine detail.

Outdoor conditions can pose additional hazards to utility 
workers’ eyes. Most of the U.S. relies on coal-powered 
generators for electricity, and movement of materials in these 
production facilities results in coal dust contamination. Sealed 
eyewear is a preferred solution for workers who work in near 
proximity to the coal fuel. 

Since coal plants rely on outdoor fuel storage, workers are 
also commonly subjected to varying light conditions. When 
transitioning from low indoor light to bright sunlight, the eyes 
can take up to several minutes to adjust, leaving workers at 
risk. One solution is to outfit workers with two pairs of safety 
eyewear — one with clear lenses for indoor use and one tinted 
for outdoors. The optimal solution, however, is a fast-acting 
and wide-range photochromic eyewear option, whose built-
in technology quickly adjusts the lens shade according to 
brightness. Since nearly all utility line work is performed outside 
or underground, anti-fog and photochromic lenses are also 
extremely valuable to worker safety.

Summer eye safety continued
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Construction
Construction workers often perform various job functions 

in a day, from carpentry and mixing concrete to welding and 
pipe fitting. Related eye hazards range from exposure to 
flying objects, chemicals or harmful radiation to a combination 
of these, and injuries can result in temporary or permanent 
blindness and even the loss of an eye. Summer conditions pose 
additional visible and invisible risks to construction workers’ 
eyes, including UV, bright light, glare and humidity. 

Safety managers should select the style of protective 
eyewear (i.e. spectacles, goggles or sealed eyewear) based 
on the hazards present. In outdoor conditions, however, 
special attention should be paid to protecting the eyes from 
environmental hazards as well. Intense exposure to the sun’s 
invisible ultraviolet light can lead to photokeratitis, a short-term 
corneal injury, and long-term exposure commonly leads to 
cataracts. Employees who spend any time outside should be 
outfitted with eyewear that blocks UV and whose lenses are 
marked with a corresponding “U.” Visibly bright sunlight also 
presents hazards, and overexposure can result in headaches as 

well as eye fatigue, redness, dryness and irritation. To combat 
natural light hazards, eyewear with standard gray, brown or 
mirrored lens tints offer suitable protection and may be selected 
based on user preference. 

Glare is another common hazard that occurs when light is 
reflected off water, sand, snow, glass, sheet metal or concrete. 
Intense reflected or scattered light causes pupils to constrict and 
impairs vision. To combat glare, eyewear should be mirrored, 
polarized or darkly tinted, preferably in wraparound-style frames 
to cover all angles. Appropriate lenses should be marked with 
an “L.” Finally, like in oil and gas and utility applications, fogging 
is a major concern. Be sure to select lenses with advanced anti-
fog coatings and frames designed with ventilation to promote a 
long-lasting, clear view. 

When work is conducted outdoors, environmental conditions 
lead to increased eye hazards. By selecting well-fitting and 
comfortable eyewear that also combats the effects of heat, 
humidity, and bright and invisible light, safety managers 
encourage all-day wear, helping workers avoid injury and 
prolong eye health. 

Summer eye safety continued
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Retire your FR attire?
When to replace flame-resistant clothing

By MARK SANER

Flame-resistant (FR) clothing can be expensive to replace, 
so keeping it in service as long as possible — without 
significantly sacrificing protection — is a desirable goal. 

In addition to protection, other considerations for FR workwear 
include appearance and comfort. 

At some point during the life of any FR garment, it is necessary 
to consider removing it from service due to basic wear and 
tear. Although most recognized brands of FR fabric are made 
to maintain their flame resistance for the life of the garment, 
physical damage may also dictate the need to remove them 
from service. For most practical purposes, garments may 
be removed from service based on subjective evaluation if, 
after regular inspections, the garment is found incapable of 
effectively protecting the wearer. Ultimately, it is the end user’s 
responsibility to retire FR clothing.

Part of the garment’s ability to protect is the simple fact that 
the fabric provides a barrier from the thermal hazard. The 
weight or mass of the fabric can make a difference in the level 
of thermal protection provided as well. The following items, 
identifiable by visual examination, may diminish the effectiveness 
of FR workwear and are cause for removing them from service 
— or at least evaluating them for possible repair. 
1. Worn appearance – Replace garments that have thin 

spots, holes, or excessive wear and abrasion, such as elbow or 
knee areas that can no longer be repaired. 
2. Mechanical damage – Evidence of cuts, rips, tears, 

open seams and nonfunctional closures that can no longer be 
repaired indicate a garment needs to be replaced.
3. Noticeably altered – Garments that have been 

modified or altered in a manner that differs significantly from the 
original design should be removed from service.
4. Improper fit – If the garment is either too big or too 

small for the wearer, it should be replaced. If the garment is too 
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big it can be a physical hazard, and if the garment is too small 
it loses some of its thermal protection. FR clothing should have 
a looser fit to allow the air gap between the wearer and the 
garment to help with insulation.

 5. Heavily soiled – If there are flammable substances 
on a garment that cannot be removed by cleaning — such as 
solvents, solids, oils and other petroleum products — those 
substances represent a flammability risk. The presence of a 
petroleum or chemical odor can be evidence of a flammable 
substance. Clothing soiled with combustible or flammable 
chemicals should be handled by qualified individuals, using 
techniques approved for such materials, and in accordance 
with pre-established procedures. Failure to fully remove these 
chemicals could compromise the FR effectiveness of the 
garment. 

If the garment has obvious damage that could be repaired, 
being able to properly repair a damaged garment can be 
an effective way to reduce expenses. However, a few basic 
guidelines should be followed to effectively repair FR clothing:

1. Always make repairs using fabric consistent with the 
garment’s original fabric. Other fabric types may react differently 
to both thermal exposure and laundering.

2. Use inherently FR thread for any repair. Use of non-FR 
thread can compromise the performance of the garment. Non-
FR thread can burn quickly, allowing the sewn area to come 
apart and expose flammable under-layers or bare skin, which 

could lead to burn injury.
3. When adding or repairing other components, such as 

zippers, buttons, knit cuffs, draw strings, reflective tape, etc., 
they should also be rated as FR or — in the case of buttons — 
at least high-temperature rated. These components may seem 
minor, but non-FR versions can compromise the effectiveness of 
the garment during an exposure. For example, non-FR reflective 
tape can ignite and cause burn injury through the FR fabric to 
which it is attached.

Done properly, repairing FR garments can extend their 
useful life. If there are ever any questions about the care and 
maintenance of FR clothing, contact the garment manufacturer 
or supplier for specific instructions.

In addition to protection, the appearance and comfort of the 
garment should also be considered. If wearers know their FR 
garments are guaranteed to be flame resistant for life — even if 
they are threadbare, have holes or tears, or don’t fit properly — 
they might find such garments unpleasant to wear, or they may 
think the company doesn’t care. Having fully functional, clean, 
well-fitting FR garments makes for a safer workplace, with 
workers who take care of their garments as well as other PPE. 

Make sure to inspect your FR garments on a regular basis, 
repair them when necessary, and replace them when they are 
irreparable and fail to serve their primary purpose of protecting 
the worker. 

Retire your FR attire? continued
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