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Hispanic Scrap Yard Worker Dies When Struck By Material Handler at
Metal Recycling Facility—South Carolina

SUMMARY

On September 14, 2012, a 47-year-old Hispanic worker died from crushing injuries received
when he was struck by a hydraulic material handler. The scrap yard worker was a torcher whose
duties were to cut up metal using a torch. The material handler involved in the fatality removed
scrap metal off delivery trucks and onto trucks hauling to a metal recycling facility. There were
no eye-witnesses to the incident, but it is believed that after directing a truck to the loading area,
the torcher paused in front of the right-side track of the parked material handler, possibly for a
cigarette break. The material handler operator put the equipment in forward gear. The torcher
was caught in the track, knocked to the ground, and run over by the track. He was pronounced
dead at the scene from multiple crushing injuries.

CONTRIBUTING FACTORS
Key contributing factors identified in the investigation include:

e Cluttered worksite.
e Worker on foot in the equipment travel path and swing area.
e Operator unable to see worker in the equipment blind area.

RECOMMENDATIONS
NIOSH investigators concluded that to prevent similar fatalities employers should:

e Design work areas to limit hazards to workers on foot and implement procedures to ensure
that workers on foot remain clear of moving equipment.

e Consider installing operator assistance devices such as additional mirrors, proximity
warning systems, or object detection systems on equipment.

e Implement equipment operating and pre-check (walk-around) procedures to minimize
exposure of workers on foot to hazards from equipment blind and swing areas.

e Implement the use of personal protective equipment including high-visibility apparel, hard
hats, safety boots, and hearing protection for all workers.

Fatality Assessment and Control Evaluation (FACE) Program

The National Institute for Occupational Safety and Health (NIOSH), an institute within the Centers for Disease Control and Prevention (CDC), is the
federal agency responsible for conducting research and making recommendations for the prevention of work-related injury and illness. In 1982,
NIOSH initiated the Fatality Assessment and Control Evaluation (FACE) Program. FACE examines the circumstances of targeted causes of
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On Friday, September 14, 2012, a 47-year-old Hispanic scrap yard worker (a torcher) died after
being struck by a hydraulic material handler. On March 4, 2013, officials of the South Carolina
Department of Labor (SCDOL), Licensing and Regulation Office of Occupational Safety and
Health, notified the National Institute for Occupational Safety and Health (NIOSH), Division of
Safety Research, Fatality Assessment and Control Evaluation program of the fatality. On June
11, 2013, a safety and occupational health specialist and an occupational medicine resident
conducted an investigation of the fatality and reviewed circumstances of the incident with the
investigating SCDOL safety compliance officer. Photographs of the incident site and statements
taken the by the SCDOL safety compliance officer were reviewed. No medical evaluations were
conducted by the SCDOL medical officers.

The employer was a scrap metal yard. Operations included collecting metal waste from clients,
cutting the metal into specified sizes, and then transporting it to a recycling or smelting facility
for processing. The company places hoppers at client sites to collect scrap metal. Drivers pick up
the hoppers and transport them to the scrap yard, where they are off-loaded and the metal is cut
to specific lengths. The scrap metal is then compacted in a baler, shipped off-site by truck or rail,
or stored in piles on-site for future transport.

The company had been in business at this location since 1956 and employed 18 people. Seven
employees were on-site at the time of the incident. The site encompasses 65 acres with about 35
to 40 acres used for scrap metal work. The business hours were 7:30 a.m. to 3:30 p.m., Monday
through Friday. This was the company’s first fatality.

This facility had a written safety and health program. Hazard communication training was
conducted and records of the trainings were maintained. Safety literature was provided in
English and Spanish. Hazard assessments were conducted to determine appropriate personal
protective equipment (PPE) for the site. The employer provided PPE on-site, which included
hard hats, safety glasses, steel-toe boots, leggings, gloves, and respirators. High-visibility apparel
and hearing protection were not required or provided to the employees for use at the scrap metal
facility. High-visibility vests were provided to drivers to comply with Department of
Transportation regulations and with policies in effect at other similar sites.

The 47-year-old Hispanic torcher was 62 inches tall, smoked cigarettes, and had worked for the
employer since February of 2005. He had been in the United States since 2005. His primary
language was Spanish, and he spoke some English. The regular shift for the worker was from
7:30 a.m. to 3:30 p.m. His duties were to cut up metal using a torch. He had been at the worksite
for about 3 hours when the incident occurred. For most of the morning, he had been cutting up
scrap metal but had moved to the truck loading area to direct a truck into position for unloading
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by the hydraulic material handler. He was wearing steel-toe boots and a hard hat at the time of
the incident.

INCIDENT SCENE

The worksite was approximately 65 acres with 35 to 40 acres being used for scrap metal work
(Diagram 1). A perimeter fence surrounded the entire facility and had a front walk-in gate and a
sliding vehicle gate. Near the front of the property was a building that housed several offices,
restrooms, and a break area with a loading dock in the rear. To the left of the vehicle gate was a
scale house. Directly behind the scale house and down a hill toward the left was a parking area
for the trucks that haul the scrap metal. A large metal shop was located in that area. Beyond the
office building and to the right of the vehicle gate were loosely organized piles of scrap metal
with dirt roads winding throughout the piles (Photo 1).
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Photo 1. Main circular roadway.
(Photo courtesy of SCDOL..)

In an open area measuring about 40 feet x 80 feet, workers used torches to cut the scrap metal. A
small torch shed enclosure was used to store the valves and hookups for the liquid oxygen and
propane that supplied the torches. After the incident, the SCDOL measured sound levels at
99dBA near the torching area during cutting. These measurements did not exceed the allowable
time-weighted average exposure levels. Adjacent to the shed was a lean-to that provided weather
protection for the workers during breaks. To the extreme right and toward the back was a rail
spur with a hydraulic material handler used for loading scrap metal into railcars (Photo 2).
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Diagram 1. Scrap metal yard.
(NIOSH diagram.)




Photo 2. Scrap metal torch and break area.
(Photo courtesy of SCDOL.)

The main dirt road circles the grounds. The delivering dump truck parked on a short dirt road to
the immediate left of the main road extending alongside the metal shop building. The road on the
right had a pile of scrap metal sitting in the road and a large material handler sitting to the rear.
Behind the material handler was another truck equipped with a long bed for hauling metal. Piles
of scrap metal ranging in height from 4 to 14 feet were located throughout the area (Photo 3).
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Photo 3. Operator view of work area from material handling equipment cab.
(Photo courtesy of SCDOL..)

EQUIPMENT / PERSONNEL

The torcher was struck by a Caterpillar 325D MH equipped with a magnetic attachment. The
operator’s cab was enclosed with glass doors on each side of the seat. The equipment came
standard with driver and passenger mirrors but no other additional mirrors to assist the operator
in viewing blind areas caused by the hydraulic operating arm. The operator’s cab was 11 feet 3
inches above the ground, while the top of the operator’s cab was 17 feet 1 inch above the ground.
The hydraulic operating arm, located on the operator’s right side, had a horizontal reach of 50
feet 11 inches and vertical reach of 53 feet 11 inches. The magnetic attachment was 66 inches
across. The hydraulic operating arm significantly reduced the operator’s view of the right side of
the cab. The equipment was capable of rotating 360 degrees on its track. The equipment width
was 13 feet 11 inches and the carrier swing radius was 9 feet 11 inches (Photo 4) [Caterpillar
2007].

The SCDOL recorded sound levels measurements ranging from 70.0 dBA to 80.2 dBA near the
material handling equipment at engine idle, at engine full speed, using the horn, and using the
back-up alarm. The employer had a service contract with a local dealership where maintenance
records were maintained and the equipment was up-to-date on all maintenance. The equipment
was last inspected on August 24, 2012, and was inspected every 250 hours of running time.
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Photo 4. Caterpillar 325D MH.
(Photo courtesy of SCDOL.)

The material handler operator had been with the company since 2009 and had started as a
torcher. He had been trained to operate the material handling equipment and had been operating
this equipment for approximately 2 years. At the time of the incident, he was using proper
precautions while unloading a truck and sorting the scrap material into piles with the magnetic
lift attachment, based on employee and employer interviews.

WEATHER

The incident occurred around 10:30 in the morning. At that time, the skies were clear with a
temperature of approximately 70°F and humidity of 52%. Winds were calm and there was no
precipitation in the area [Weather Underground 2012]. Weather is not believed to have been a
factor in this incident.
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Photo 5. Incident scene and torcher’s position.
(Photo courtesy of SCDOL.)

INVESTIGATION

On September 14, 2012, the torcher was working in the torch area of the scrap yard. He had been
at the worksite for about 3 hours. The majority of the morning he was cutting up scrap metal.
There were no witnesses to the incident, however, evidence suggests that he moved to the truck
loading area to direct a dump truck into position so it could be unloaded by the hydraulic
material handler (Photo 5). Directing trucks was not part of the job responsibilities for torchers
on-site, but it is believed the torcher directed truck traffic to be helpful and speed up the
operations.

The torcher was standing on the left side of the material handler, assisting the backing truck to
the loading area. For some unknown reason, the torcher paused directly in front of the right-side
track of the parked material handler before returning to the cutting area. Cigarette butts were
found on the ground where the torcher had been standing at the time of the incident. The material
handler operator could not see the torcher from his position in the cab (Photo 6). SCDOL
surmised that when the operator put the material handler in forward gear to move closer to the
truck bed, the torcher was knocked to the ground and run over by the right-side track. The
torcher was pronounced dead at the scene from multiple crushing injuries.

|
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Photo 6. Obstructed view of torcher’s location from material handler operating seat.
(Photo courtesy of SCDOL.)

CONTRIBUTING FACTORS

Occupational injuries and fatalities are often the result of one or more contributing factors or key
events in a larger sequence of events that ultimately result in the injury or fatality. NIOSH
investigators identified the following items as key contributing factors in this incident:

e Cluttered worksite.
e Worker on foot in the equipment travel path and swing area.
e Operator unable to see worker in the equipment blind area.

CAUSE OF DEATH
The medical examiner listed the cause of death from multiple crushing injuries.
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RECOMMENDATIONS / DISCUSSION

Recommendation #1: Employers should design work areas to limit hazards to workers on foot
and implement procedures to ensure that workers on foot remain clear of moving equipment.

Discussion: Employers should assess the tasks to be completed and potential hazards associated
with those tasks to determine ways to mitigate the hazards. In this case, the worker, whose task
was to cut metal and who sometimes voluntarily stopped to back trucks to the material handler,
had to walk through the blind area of the equipment to return to cutting area (Photos 2 and 5).
Designing the work area so a truck spotter was not necessary or so a truck spotter could not
position themselves on the right-hand blind area of the material handling equipment, could help
reduce the risk of workers on foot being struck by equipment (Photo 7).

Employers should review work areas to determine if the location and layout of work area
exposes workers on foot to hazards of moving equipment. Employers should ensure ground
workers only walk in the designated areas (instead of taking short-cuts) and mark hazardous
areas with flagging tape. The company did not have a ground workers safety section in their
safety plan.

Photo 7. Safer spotter positioning during vehicle-backing task.
(Photo courtesy of SCDOL.)
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Recommendation #2: Employers should consider installing operator assistance devices such
as additional mirrors, proximity warning systems, or object detection systems on equipment.

Discussion: A variety of vision enhancement and/or personnel and object detection systems are
available that can help equipment operators detect the presence of people or objects in the
equipment's blind area. Strategically mounted additional mirrors or video cameras could provide
the operator with a clear view of the blind area around their equipment [MSHA, no date].
Commercial and personal vehicles can now be equipped with proximity warning systems that
sound an alarm and have visual indicators to alert the operator when an object or person is near
the equipment [Caterpillar 2013, 2014]. These systems can be installed on older equipment, and
when new equipment is purchased, including cameras and other proximity warning systems
should be considered. An optional camera system is available for the hydraulic material handler
that can be mounted in the blind area near the track where the torcher was standing. In this
incident, the material handler operator was unaware of the ground worker in the travel path of
the track. An additional mirror, proximity warning system, or video camera may have notified
the operator of the ground worker’s presence.

Recommendation #3: Employers should implement equipment operating and pre-check (walk-
around) procedures to minimize exposure of workers on foot to hazards from equipment blind
and swing areas.

Discussion: Employers should train all workers on the visual limitations of the equipment used
on-site, including blind areas, swing radius, stopping capabilities, and safe ground worker
positioning around or near equipment. Blind area diagrams for some types of mobile equipment,
similar in size and blind area to the hydraulic material handler in the incident, can be found on
the NIOSH website [NIOSH 2014], which is similar in size and blind area to the hydraulic
material handler in this incident. Figure 1 depicts the blind areas of an excavator at the elevation
of 1500 mm. The figure shows a large blind area toward the front right of the equipment,
approximately where the torcher had been standing.

Equipment operators should monitor ground worker positioning around the equipment. All
workers on the site should be aware of the blind and swing areas of the machines and equipment.
Employers should keep workers on foot outside these areas by marking the areas with rope, tape,
or other barriers. Procedures that help prevent struck-by incidents include setting up barriers
around the work areas using barricades or pavement markings to prohibit entry of ground
workers, verbally warning all workers where mobile equipment will be operating, sounding a
horn before the operator engages the equipment, or making visual contact and using hand signals
or radios to communicate. If an operator loses sight of a ground worker he/she should stop
operation of the equipment immediately until visual contact is obtained. Ground workers should
not approach mobile equipment without communicating and receiving acknowledgement from
the operator. Maintaining visual communication between operators and ground workers can
reduce similar struck-by incidents.
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Figure 1. Typical equipment blind area diagram.
(NIOSH diagram.)

Recommendation #4: Employers should implement the use of personal protective equipment
including high-visibility apparel, hard hats, safety boots, and hearing protection for all
workers.

Discussion: Employers should provide employees who are exposed to hazards at the worksite
with appropriate personal protective equipment, including high-visibility apparel, hard hats,
safety boots, and hearing protection [Head protection, 2012; Occupational noise exposure, 2008].
In work environments where employees are working around mobile equipment, workers are
exposed to struck-by hazards. Workers on foot are less likely to be struck and mobile equipment
operators are more likely to see employees who wear high-visibility apparel that distinguishes
them from the environment surrounding them. The American National Standards Institute has
developed guidelines for the appropriate selection of high-visibility apparel [ANSI/OSHA,
2010]. OSHA determined that workers at this site were not exposed to excess noise, although a
hearing conservation program could reduce any potential short duration noise exposures.
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The investigation was conducted by Virginia Miles, Safety and Occupational Health Specialist,
Fatality Investigations Team, Surveillance and Field Investigations Branch, Division of Safety
Research, and Dr. Syam Stoll, Guest Researcher, West Virginia University Occupational
Medicine Residency Program, Surveillance and Field Investigations Branch, Division of Safety
Research. The report was authored by Virginia Miles and Jennifer E. Lincoln.

Mention of any company or product does not constitute endorsement by the National Institute for
Occupational Safety and Health (NIOSH). In addition, citations to websites external to NIOSH
do not constitute NIOSH endorsement of the sponsoring organizations or their programs or
products. Furthermore, NIOSH is not responsible for the content of these websites.

The NIOSH FACE Program and the safety and occupational health specialists would like to
acknowledge the compliance officer and staff of the South Carolina Department of Labor,
Occupational Safety and Health Division, Todd Ruff from SAFEmine, and Michael Fiore from
the Massachusetts Department of Public Health Occupational Health Surveillance Program, for
providing assistance and information for this investigation.
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