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A Plant Production Supervisor Dies After Being Crushed Between the Boom
Arm and Front Chassisof a Skid-Steer Loader - North Carolina

SUMMARY

A 41-year-old mde plant production supervisor AN s

(the victim) died after being crushed between the | A S & o
left boom lift arm and the front chassis of a skid- '
steer loader (Photo 1). The skid-steer |oader
had been dropped off that morning by a rental
agency representative who gave basic operating
instructions to the victim and the plant
maintenance supervisor. Later in the day the
victim, who had been in the plant, was exiting
the rear of the plant when he observed the
maintenance supervisor having some difficulty
operating the loader. The victim gpproached the
loader to assist. The maintenance supervisor hac
no prior skid-steer loader experience and had Photo 1. Skid-Seer Loader

been running the loader for gpproximately 10 to

15 minutes. He told the victim that he thought there was something wrong with the hydraulic
sysem. Both men attempted to troubleshoot or identify the problem. The victim, who had some
skid-steer loader experience and had been operating the loader earlier that morning, told the
maintenance supervisor to raise the boom. While talking to the maintenance supervisor about a
control handle on the right side of the operator’s seet, the victim moved under the boom's lift arm to
show him the control. Reaching across the front of the loader cab from left to right, the victim
moved his arm to the right side of the maintenance supervisor, reaching for the auxiliary boom-

control lever. From this point the exact sequence of events is not clear, however, for some reason
the boom and bucket assembly came down rapidly on top of the victim, who was between the left

boom lift am and the front chasss of the loader. During the incident a hydraulic line ruptured a the
dbow fitting on the left boom lift arm, goraying the maintenance supervisor and cab with hydraulic fluid.

Fatality Assessment and Control Evaluation (FACE) Project

The National Institute for Occupational Safety and Health (NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FACE) investigations when notified by participating states (North
Carolina, Pennsylvania, South Carolina, Tennessee, and Virginia); by the Wage and Hour Division, Department
of Labor; or when a request for technical assistance is received from NIOSH-funded state-level FACE programs
in Alaska, California, lowa, Kentucky, Massachusetts, Minnesota, Missouri, Nebraska, New Jersey, Ohio,
Oklahoma, Texas, Washington, West Virginia, and Wisconsin. The goal of these evaluationsis to prevent fatal
work injuriesin the future by studying the working environment, the worker, the task the worker was performing,
the tools the worker was using, the energy exchange resulting in fatal injury, and the role of management in
controlling how these factors interact. Visit the FACE website at www.cdc.gov/niosh/face/faceweb.html.
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Two witnesses rushed to the scene. The maintenance supervisor raised the boom and bucket assembly
and the victim fell to the ground. He then moved the loader away from the victim and shut it down.
Plant personnel arrived and began cardiopulmonary resuscitation (CPR) and called 911 for emergency
assigtance. Emergency response personnd arrived within minutes and continued CPR. The victim
had sustained serious trauma to the head and chest and was pronounced dead at the scene. NIOSH
investigators concluded that, to prevent smilar occurrences, employers should

e ensure that employees recognize the hazard of working under raised, unblocked
machine components by providing appropriate training in the safe operation of all
machinery and equipment

» carefully evaluate the knowledge and experience of their employees when choosing
whether to rent equipment for them to use or to obtain the services of specialist
contractors.

Additiondly, renta agencies should

e ensurethat customers are informed of safe operating procedures and proper use of
equipment safety devices when machines are delivered.

INTRODUCTION

On March 3, 2000, a 41-year-old mae plant production supervisor (the victim) died after being
crushed between the boom arm and the front chassis of a skid-steer loader. On March 9, 2000,
officias of the North Carolina Occupational Safety and Heath Adminigtration (NCOSHA) notified
the Divison of Safety Research (DSR) of this fatdity. On April 4-5, 2000, a DSR occupational
safety and hedth specidist and a DSR safety engineer, accompanied by a compliance safety officer
from the NCOSHA, conducted an investigation of the incident. A review was made of the incident
scene photographs taken by the police department and the NCOSHA. The written police witness
satements were aso reviewed. The skid-steer loader was impounded after the incident and was not
available for inspection during the investigation. However, the operation of a Smilar loader was
observed a a loca tractor-saes dedership. DSR investigators interviewed the plant manager where
the incident occurred. The company had been manufacturing corrugated cardboard products since
1986 and employed approximately 90 people. There were a written comprehensive safety program,
a 12-member safety council, and a safety awards program. The company conducted regular employee
safety meetings. The victim was a plant production supervisor who had been with the company 6%2
years. This was the company’s first occupationa fatality.

INVESTIGATION

The plant management decided to put some sidewalks in the rear of the plant to connect a break and
recreation area to the plant. Management, the plant production supervisor (the victim), and the
maintenance supervisor agreed that construction costs could be reduced if a skid-steer loader were
rented to prepare the construction site. At approximately 9:00 am. on the day of the incident, a
loader was ddivered to the plant by a renta company representative.  After unloading the machine,
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Photo 2. Gravel Lot
the renta company representative gave ingtructions on basic operating procedures to the victim and
the maintenance supervisor. The victim had some previous experience using skid-steer machines.
He operated the loader for a short period, then went back into the plant. The maintenance supervisor
had no prior experience operating a skid-steer loader.

At approximately 11:45 am., the maintenance supervisor began to operate the loader on a gravel-
covered lot in the rear of the plant (Photo 2), to familiarize himsdf with the machine's operation.
The terrain was level and the weather was clear and dry. The maintenance supervisor had been
operating the loader for about 10 minutes and thought that the machine was not performing properly.
At this time, the victim was exiting the rear of the plant and observed the maintenance supervisor

' ]l ; o
Auxilary Boom
Control Lever

Photo 3. Auxilary Boom Control Lever
Controls Left and Right Hydraulic Couplers

having some difficulty. He approached the loader
and the maintenance supervisor told him he thought
there was a hydraulic problem because the machine
was operating too dowly. The victim told him to
raise the boom and bucket assembly to its full height.
The victim then moved under the boom and looked
for any evidence of lesking hydraulic fluid. Seeing
no leaks, the victim darted talking to the maintenance
supervisor about a control handle to the right side
of the operator's seat. There was some confusion
between the two about which control handle they
were taking about. The victim was standing under
the left lift arm and reached across to the right of
the operator’s seat and moved the auxiliary boom-
control lever with his hand (Photo 3). At this point
the maintenance supervisor said the main boom
descended rapidly, pinning the victim between the
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left lift arm and the front chasss of the loader (Figure). Hydraulic fluid from a broken ebow fitting
on the left lift arm started spraying dl over the cab. Two contractors who witnessed the incident
came over to hdp. The maintenance supervisor then raised the main boom and the victim fel to the
ground. The operator backed the loader away from the victim and shut down the machine. Some
employees came out of the plant to help. The victim was not moving and cardiopulmonary resuscitation
(CPR) was attempted. Emergency responders had been called. The maintenance supervisor had
been soaked with hydraulic fluid and was assisted back into the plant. Emergency responders arrived
within minutes and continued CPR. Medicd treatment was continued at the incident Site, however,
the victim sustained massive crushing injuries to the head and chest and was pronounced deed at the
scene.
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LEFT SIDE VIEW TOP VIEW

A - Main boom and bucket assembly full-down position
B - Main boom and bucket assembly full-raised position
C - Approximate pinch points where the victim was crushed

Figure. Skid-Seer Loader
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CAUSE OF DEATH
The medical examiner listed the cause of death to be a result of blunt force trauma to the head and
chest.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that employeesrecognize the hazard of working
under raised, unblocked machine components by providing appropriate training in the safe
operation of all machinery and equipment.

Discussion: The two supervisors did receive some basic operator training from the renta representative
when the loader was dropped off. The plant production supervisor had some previous operator
experience and the maintenance supervisor had none. The employer had no way of knowing the
actual competence of either employee concerning the operation of a skid-steer loader. If employees
are assigned to operate machinery/equipment, the training needs to be adequate to alow for safe
operation. It would be prudent and is often required for employers to maintain a written or
computerized record of employee training experience.

Training requirements are found in the specific sub-parts of the Code of Federd Regulations (CFR).
The requirement for employees to be trained to recognize and avoid unsafe work conditions is found
in 29 CFR 1926.21 (a) (2). Specific training standards and rules for rubber-tired skid-steer loaders,
like the one involved in this incident, have not been proposed. However, the standard for Powered
Industrid Trucks (29 CFR 1910.178) contains dements common to standardized safety training for
a wide range of industria vehicles. This standard requires demonstrated operator proficiency and
may serve as a good training guiddine to follow where forma standards are not yet avalable. These
common safety eements include

1. Operating ingructions, warnings, and precautions for the types of truck the operator will

be authorized to operate.

Differences between the truck and automobiles.

Truck controls and instrumentation: where they are located, what they do, and how they

work.

Engine or motor operation.

Steering and maneuvering.

Visghility (including restrictions due to loading).

Fork and attachment adaption, operation, and use limitations.

Truck capacity.

Truck dtability.

10. Any inspection and maintenance that the operator will be required to perform.

11. Refuding and /or charging and recharging batteries.

12. Operating limitations.

13. Any other ingructions, warnings, or precautions listed in the operator's manua for the
types of industrid truck that the employee is being trained to operate.

wN
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The manufacturer’s operator’s manua may serve as an adequate training resource if it is thorough
and wdl written. Additiondly, some manufacturers and equipment deders will provide trainers who
can come on site to provide professional instruction to employee operators.

Employees should be given training to recognize the hazards associated with skid-steer operation,
specificaly performance hazards such as rollover, pinch points, and danger zones in and around
operating equipment should be addressed in the training.  Additiondly, employees should be trained
to recognize and avoid the hazards associated with raised booms, blades, buckets, forks, and hydraulic
arms that are not properly blocked, locked out, or grounded while the machine is running or shut
down.

Recommendation #2: Employers should carefully evaluate the knowledge and experience of
their employeeswhen choosing whether to rent equipment for them to use or obtain the services
of specialist contractors.

Discusson:  The maintenance supervisor and the victim had been given the task of constructing a
walkway and picnic area for plant employees. Since the job was smdl, a decison was made to do
the work using rented equipment and save the time and expense of contracting the work out to a
congtruction firm. While the additiona work needed to complete the project was not complicated,
it was unlike anything the workers had previously encountered during the performance of their
norma duties. Also, while the basic controls and operation of a skid-steer loader may not seem to be
particularly complicated, it appears in retrospect that neither of the supervisors was fully aware of
the characteristics and behavior of the machine. When it is necessary to conduct work tasks that are
not within the workers' range of duties, employers should carefully consder whether their employees
have sufficient knowledge or experience to safely complete the task.

Recommendation #3: Rental agenciesshould ensurethat customersareinformed of safe operating
procedures and proper use of equipment safety devices when machines are delivered.

Discussion: The maintenance supervisor had no experience operating skid-steer loaders. Reportedly,
he had operated farm machinery. The victim had operated skid-steer loaders prior to the incident,
but the extent of his experience is unknown. The loader in this incident was equipped with pin-type
lift-arm stops activated by a control lever on the right Sde of the operator’s seat. When the lever is
activated, a pin is extended from each side of the loader’s chassis, near the boom lift-arm pivots.
After the pins are extended, the fully raised boom can be lowered to rest on the pins, protecting
against lowering of the boom from loss of hydraulic pressure or inadvertent control activation.
When the machine was delivered to the plant, the rental agency representative had explained the
operating controls to both the maintenance supervisor and the victim. However, the maintenance
supervisor stated that the lift-arm stops or their function had not been explained. It is not known if
the victim had knowledge of the lift-arm stops or the hazard of moving under a raised unblocked
boom. Knowledge of a machine's safety devices does not guarantee proper use; however, if the
maintenance supervisor had been informed of the lift-arm stops and the hazard of walking under
rased unblocked equipment, he may have warned the victim to remain clear of the boom until it had

Page 6



m Fatality Assessment and Control Evaluation Program
IOSH Investigative Report #2000-15

been lowered or the lift-arm stops had been extended, and the incident would not have occurred.
During the investigators vidt to a locd tractor saes dedership it was observed that at least one
manufacturer provides a safe operation video tape with al their skid-steer loaders.  Such a training
ad, coupled with a review of the operator’s manua, may have helped to prevent this incident.

The investigators visited a loca tractor sales company, and through the courtesy of the genera
manager, observed the operation of a loader amilar to the one used in the incident. The operation
and function of all foot and hand controls were demonstrated to the investigators while the loader
was running (Photo 4). The left foot peddle operates the up-and-down movement of the boom lift
ams. The right foot peddle operates the bucket assembly from the full-scoop-up position to the full-
down or dump position. There are right and left control levers that resemble joy sticks. They
control forward, reverse and the turning movements of the skid-steer vehicle. A two-position hand
grip on the top of the right control lever operates the left and right hydraulic couplers and dlows the
operator to use auxiliary boom equipment such as a post hole digger, if attached. If placed in the
full-down position toward the operators seat it provides hydraulic oil to operate the auxiliary
equipment. In the full-up pogtion it will reverse the flow of hydraulic oil avay from the auxiliary
coupler. The control handle should be locked in the center-neutral position when not in use to
prevent overhegting of hydraulic oil. The throttle is to be fully open when operating the machine. It
was noted in the operator's manud that if the throttle is not in the full open position the loader will
operate more dowly. This may explain the perceived dow operation by the maintenance supervisor.
There is a parking brake lever to the right of the operator’s seat. The operator's manual states
“Before you work on the loader or any attached equipment: lower attachments to the ground, or rest
the lift aams on the lift-arm stops” There is a lift-arm stop control lever that can be activated from
the operator’s seat to deploy the lift-arm stops.  Once deployed the boom can be lowered to rest the
lift arms on the stops.  These stops prevent the boom from inadvertently being lowered and dlow for
maintenance access to the undersde of the boom.

REFERENCES
Code of Federal Regulations 29 CFR 1926.602 (¢) (2), 1999 edition. U.S. Government Printing
Office, Office of the Federal Register, Washington, D.C.

INVESTIGATOR INFORMATION

This investigation was conducted by Paul H. Moore, Safety Engineer, and Greg J. Smith, Occupa
tional Safety and Hedth Specididt, Fatality Assessment and Control Evauation Team, Surveillance
and Fidd Investigations Branch, Division of Safety Research.
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