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Maintenance Worker Struck by Forklift Carriage—Tennessee
SUMMARY
On February 28, 2014, a 51-year-old maintenance worker was crushed by the forks of a forklift
he was repairing. At the time of the incident, the maintenance worker was working below the
elevated forks, replacing a hydraulic seal on the forklift carriage lift mechanism while the
carriage and forks were supported by resting the fork tips on the edge of a shipping container.
The forklift operator was standing next to the forklift. As the maintenance worker tightened a
hydraulic fitting, the fork tips slipped off the container edge. The carriage and forks fell, striking
his head and pinning him underneath. The forklift operator radioed to call 911. Emergency
medical services dispatched to the incident, and the maintenance worker was transferred to the
hospital where he succumbed to his injuries.
CONTRIBUTING FACTORS
Key contributing factors identified in this investigation include:
• Lack of specific written maintenance procedures for hydraulic seal replacement
• Working under an elevated, unsecured forklift carriage
• Lack of job and task analysis to identify the hazard
• End of work shift
RECOMMENDATIONS
NIOSH investigators concluded that, to help prevent similar occurrences, employers should:
• Establish an equipment maintenance and inspection program and ensure workers
follow manufacturer and company safety guidelines for repair and maintenance of
equipment.
• Develop, implement, and train workers on proper hazardous energy control procedures,
specifically unsecured elevated loads.
• Ensure only trained, authorized personnel maintain, repair, adjust, and inspect powered
industrial trucks (e.g., forklifts) and provide periodic refresher training.
• Complete job and task hazard analyses and train workers on the results of these
analyses.

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
traumatic occupational fatalities so that safety professionals, researchers, employers, trainers, and workers can learn from these incidents. The primary
goal of these investigations is for NIOSH to make recommendations to prevent similar occurrences. These NIOSH investigations are intended to
reduce or prevent occupational deaths and are completely separate from the rulemaking, enforcement and inspection activities of any other federal or
state agency. Under the FACE program, NIOSH investigators interview persons with knowledge of the incident and review available records to
develop a description of the conditions and circumstances leading to the deaths in order to provide a context for the agency’s recommendations. The
NIOSH summary of these conditions and circumstances in its reports is not intended as a legal statement of facts. This summary, as well as the
conclusions and recommendations made by NIOSH, should not be used for the purpose of litigation or the adjudication of any claim. For further
information, visit the program website at www.cdc.gov/niosh/face/ or call toll free at 1-800-CDC-INFO (1-800-232-4636).
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INTRODUCTION
At 2:30 p.m. on February 28, 2014, a 51-year-old maintenance worker was fatally injured when
he was struck by the carriage of a forklift he was repairing. On March 5, 2014, the Tennessee
Department of Labor and Workforce Development/Occupational Safety and Health Division
(TOSHA) notified the National Institute for Occupational Safety and Health (NIOSH), Division
of Safety Research, of the incident. On September 11, 2014, a health scientist conducted an
investigation of the fatality and reviewed circumstances of the incident with the investigating
safety compliance officer from the Tennessee Department of Labor (TNDOL). Photographs of
the incident site taken by the volunteer fire department and witness statements taken by TNDOL
were reviewed.
EMPLOYER
The employer was a water bottling company that employed 400 workers nationwide. The
employer had 82 workers on-site and had been in business in this location since 1998. The parent
company has been in business since 1990 and has eight plants throughout the country.
WRITTEN SAFETY PROGRAMS and TRAINING
At the time of the incident, according to TOSHA, the employer had a comprehensive written
occupational safety and health program, which included HAZCOM, lockout/tagout, bloodborne
pathogens, and forklift operator training. Training was given at the time of employment, then
annually, or when workers changed positions; forklift training was refreshed every 3 years.
Personal protective equipment was provided by the employer and included hard hats and steeltoe boots. The employer’s safety program included a policy of not working under unsecured
loads or dismounting a forklift without lowering the forks.
WORKER INFORMATION
The maintenance worker typically worked from 7:00 a.m. to 3:30 p.m. At the time of the
incident, the maintenance worker was wearing a hard hat and steel-toe boots. The maintenance
worker had completed lockout/tagout training in 2008 and training on Toyota hydraulic powertrain systems in 2003. The maintenance worker had a discipline report in 2013 where he had
been advised to not work under an unsecured raised load.
INCIDENT SCENE
The forklift was being repaired outside near the maintenance shop in a concrete paved yard. A
CONEX shipping container was also located outside with a pallet on the ground next to it. The
pallet measured 48 inches wide and 12 inches tall. A steel plate and a tractor-trailer door were
stacked on the pallet (Photo 1). The pallet with steel plate and tractor trailer door, which was on
the ground next to the shipping container, was approximately 51 inches long, and the shipping
container was 101 inches tall. The pallet was 7 inches from the mast of the forklift. The forks
were 58 inches long (Diagram 1). This allowed only the tips of the forks to rest on the shipping
container. After the incident, scratches were observed on the side of the shipping container
approximately 1 inch from the top edge where the forks had rested (Photo 2).
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Photo 1. Incident scene, pallet with material on the ground; arrow
indicates forklift involved.
(Photo courtesy of TOSHA.)

Diagram 1. Forklift, pallet, and shipping container
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Photo 2. Arrow indicates scratches on shipping container.
(Photo courtesy of TOSHA.)
EQUIPMENT
The forklift involved in the incident was a liquid petroleum gas powered, Toyota Model 8FGU32
with a 6,500-lb capacity, three-stage (FSV) mast, and dual load attachment. The dual load
attachment on the carriage of the lift measured 58 inches from the front edge of the mast to the
tips of the forks.
WEATHER
The weather at the time of the incident was approximately 50 degrees Farenheit, 22% humidity,
and 5 mph wind speed. Weather is not believed to have been a factor in this incident [Weather
Underground 2014].
INVESTIGATION
Toward the end of the shift on February 28, 2014, the forklift operator noticed the forklift had a
hydraulic leak. The forklift operator notified the maintenance worker that the forklift was leaking
hydraulic fluid from the mast area of the forklift. The maintenance worker saw the leak and
instructed the operator to drive the forklift to the shipping container so he could further examine
the problem. The maintenance worker instructed the operator of the forklift to elevate the
carriage and set the forks on top of a shipping container. The operator verified the forklift was
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positioned as the maintenance worker wanted it, then set the emergency brake on the forklift,
turned off the forklift, and exited the forklift. The pallet on the ground with the steel plate and
tractor-trailer door on it prevented the forklift operator from moving closer to the shipping
container and allowed only the tips to be placed on the top of the container side.
The maintenance worker walked under the elevated forks, kneeled down, and proceeded to
examine the hydraulic cylinder. The maintenance worker determined the leak was coming from
the hydraulic hose fitting into the hoist cylinder (Photo 3). The maintenance worker and operator
went to retrieve a replacement O-ring from the maintenance shop. They returned with the O-ring,
and the maintenance worker positioned himself under the forks and began to replace the O-ring.
The maintenance worker asked the operator to step out of the way while he repaired the forklift.
The maintenance worker sat down on a bucket under the elevated forks, drained the hydraulic
fluid, removed the damaged O-ring, installed a new O-ring and began to replace the hose fitting.
When the maintenance worker turned the wrench to tighten the fitting, the forks of the forklift
were dislodged and slipped off the shipping container. The carriage on the forklift mast fell and
struck the maintenance worker in the back of the head, pinning him between the tractor trailer
door on the pallet, which was under his feet, and the carriage of the forklift. The operator radioed
for 911 and emergency medical services dispatched to the incident. The maintenance worker was
then transferred to the hospital where he succumbed to his injuries.

Photo 3. Right arrow indicates repair location on mast; left arrow indicates
where the carriage hit the worker.
(Photo courtesy of TOSHA.)
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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 unrecognized hazards as key contributing factors in this
incident:
•
•
•
•

Lack of specific written maintenance procedures for hydraulic seal replacement
Working under an elevated, unsecured forklift carriage
Lack of job and task analysis to identify the hazard
End of work shift

CAUSE OF DEATH
According to TOSHA, the cause of death was multiple crushing injuries to the head and chest.
RECOMMENDATIONS/DISCUSSION
Recommendation #1: Employers should establish an equipment maintenance and inspection
program and ensure workers follow manufacturer and company safety guidelines for repair
and maintenance of equipment.
Discussion: The American National Standards Institute (ANSI) recommends that maintenance
and inspection of all powered industrial trucks shall be performed in conformance with the
manufacturer’s recommendations before working on or under the load-engaging means (e.g., the
forks), inner mast, or chassis [ANSI 2012]. OSHA mandates that no person shall be allowed to
stand or pass under the elevated portion of any truck, whether loaded or empty [Powered
industrial trucks 2006]. ANSI B56.1 1969 Section 6 603B states, “Do not stand or pass under the
elevated portion of any truck, whether loaded or empty.” In this incidence, the maintenance
worker was working under unsecrured elevated forklift forks.
The employer had a policy of not working under unsecured raised loads or dismounting the
forklift without lowering the forks. The maintenance worker had been advised on a previous
occasion not to work under the unsecured raised carriage of a forklift and to use the vehicle lift in
the mechanic shop to raise and support the carriage. The employer did not have specific written
procedures for replacement of O-rings on the forklift carriage. The maintenance manual for the
forklift recommended the mast be secured using a hoist and sling. The inner mast should be
further supported with wooden blocks placed at the bottom of the mast then secure the blocks to
the outer mast with tape [Toyota 2010]. The Association of Equipment Manufacturers
recommends removing the fork attachment and installing an appropriate support device before
raising the mast carriage [AEM 2009]. Supporting the elevated mast carriage with jack stands
ensures stability of the carriage, especially when work has to be performed under the carriage.
Jack stands are designed to support a vertical loads so it is essential that the jack is placed on a
level surface [CAFACE 2001, 2003]. Had the mast carriage been secured before beginning work,
this incident might have been prevented.
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Recommendation #2: Employers should develop, implement, and train workers on proper
hazardous energy control procedures, specifically unsecured elevated loads.
Discussion: Employers should develop hazardous energy control programs for all equipment
requiring maintenance. This program should include hazardous energy control procedures,
employee training, and periodic inspections. Before any employee performs any maintenance on
a machine or equipment, inspections should ensure that the unexpected energizing, startup, or
release of stored energy does not occur and cause injury [The Control of Hazardous Energy
2011]. Forms of hazardous energy include kinetic, potential, electrical, and thermal [NIOSH
1999]. In this incident, the potential energy of the raised forklift carriage was released when the
fork tips slipped off of the container, allowing the carriage to fall.
Procedures should be developed, documented, and utilized for the control of potentially
hazardous energy when employees are engaged in servicing or maintenance of a machine or
equipment [The Control of Hazardous Energy 2011]. This procedure should have enough detail
for authorized employees to have a clear understanding of the energy control measures required
so that they may follow the procedural steps to effectively control all types and forms of
hazardous energy. A documented written energy control procedure is necessary. The energy
control procedures should clearly and specifically outline the scope, purpose, authorization,
rules, and techniques that will be used to control hazardous energy sources, as well as the means
that will be used to enforce compliance. At a minimum, these procedures should also include the
following elements:
•
•
•
•

A specific statement of the intended use of the procedures.
The specific procedural steps for shutting down, isolating, blocking, and securing
machines or equipment to control hazardous energy.
The specific procedural steps for placement, removal, and transfer of lockout/tagout
devices and the responsibility for them.
The specific requirements for testing a machine to determine and verify the effectiveness
of lockout/tagout [OSHA 2008].

Before beginning service or maintenance, the following steps should be accomplished in
sequence and according to the specific provisions of the employer’s energy-control procedure:
•
•
•
•
•
•

Prepare for shutdown.
Shut down the machine.
Disconnect or isolate the machine from the energy source(s).
Apply the lockout or tagout device(s) to the energy-isolating device(s).
Release, restrain, or otherwise render safe all potential hazardous stored or residual
energy. If a possibility exists for accumulation of hazardous energy during the servicing,
regularly verify that such energy has not accumulated to hazardous levels.
Verify the isolation and de-energization of the machine [OSHA 2002a].

At the time of the incident, the employer did not have specific lockout/tagout procedures to
prevent the potential release of energy from a falling forklift carriage. After this incident, the
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employer developed a lockout/tagout procedure that included training on removing the fork
attachment and using jack stands to support the carriage before relieving hydraulic pressure from
the mast lift cylinder.
Recommendation #3: Employers should ensure only trained, authorized personnel maintain,
repair, adjust, and inspect powered industrial trucks (e.g., forklifts) and provide periodic
refresher training.
Discussion: OSHA mandates that any power-operated industrial truck not in safe operating
condition shall be removed from service. All repairs shall be made by authorized personnel
[Powered industrial trucks 2006]. In this incident, the equipment operator recognized the forklift
was leaking hydraulic fluid and notified the maintenance personnel, who quickly put the forklift
out of service. The employer had a forklift operator-training program and sent maintenance
personnel to forklift maintenance training. The maintenance worker had received hydraulic
power train systems training in 2003. The company providing the maintenance training offered
courses on engines, electrical systems, hydraulic power train systems, class II forklifts, 7-series
electric lift trucks, and electronic engine control systems. When talking with the plant manager
on a previous occasion, the maintenance worker stated that, based on the training received in
2003, the forks needed to be elevated 3 feet to service the main cylinder. In 2008, the
Association of Equipment Manufactures produced a guidance document, Rough Terrain Forklift
Trucks Safety Manual for Operating and Maintenance Personnel [AEM 2009]. This document
recommends removing the fork attachment before raising the mast carriage, then install an
appropriate support device. Employers should provide refresher training, similar to forklift
operator training, or more often if necessary.
Recommendation #4: Employers should complete job and task hazard analyses and train
workers on the results of these analyses.
Discussion: Employers should conduct job and task hazard analyses for all employees in all work
areas and for all job tasks. A job hazard analysis focuses on job tasks in an attempt to identify
hazards before they occur and focuses on the relationship between the worker, the task, the tools,
and the work environment. A job hazard analysis should begin by reviewing the work activities
or tasks for each employee. Each task is further examined for mechanical, electrical, chemical, or
any other hazard the worker may encounter. After identifying uncontrolled hazards, the employer
should take steps to eliminate or reduce the hazards. For a job hazard analysis to be effective,
management should follow through to correct any uncontrolled hazards identified, train the
employees on the proper hazard mitigation strategy, and discipline if the hazard mitigation
strategies are not followed [OSHA 2002b].
DISCLAIMER
Mention of any company or product does not constitute endorsement by the National Institute for
Occupational Safety and Health (NIOSH). In addition, citations to Web sites external to NIOSH
do not constitute NIOSH endorsement of the sponsoring organizations or their programs or
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products. Furthermore, NIOSH is not responsible for the content of these Web sites. All web
addresses referenced in this document were accessible as of the publication date.
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