TO: Director, National Institute for Occupational Safety and Health
FROM: California Fatality Assessment and Control Evaluation (FACE) Program

SUBJECT: A construction laborer was killed when a rubber tire bulldozer backed
over him as he was doing a grade check.

SUMMARY
California FACE Report #02CA002

A 40 year-old construction laborer was killed when he was backed over by a rubber tire
bulldozer. The victim was doing a grade check on a housing foundation at the time of the
incident. The victim gave instructions to the bulldozer operator to back up and away
from the housing pad to make room for the scraper to drop a load of dirt. He then walked
over to the end of the housing pad to give directions to the scraper operator and to re-set a
couple of ground stakes to indicate the level of dirt. The bulldozer operator and victim
lost sight of each other when the bulldozer completed a “U” turn while moving in
reverse. The bulldozer backed over the victim as he was setting the ground stakes.

The CA/FACE investigator determined that, in order to prevent future occurrences,
employers, as part of their Injury and IlIness Prevention Program (I1PP) should:

e Ensure communication systems are adequate for the task being performed.

e Ensure heavy equipment operators do not back their equipment when there are
workers on foot in the area unless there is a spotter.

e Consider using additional safety devices for heavy equipment to warn workers of
a backing vehicle and to warn drivers when someone is in their blind spot.

e Consider installing equipment on bulldozers that would incorporate the use of a
laser, GPS, or sonic guided grading system.

INTRODUCTION

On February 12, 2002, at approximately 8:30 a.m., a 40-year-old construction
laborer, working as a grade checker, died when he was backed over by a rubber tire
bulldozer. The CA/FACE investigator learned of this incident on February 28, 2002,
through electronic mail via a newspaper article. Contact with the victim’s employer was
made on March 26, 2002. The CA/FACE investigator traveled to the victim’s place of
employment on April 11, 2002, and interviewed the owner of the company and
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equipment operators at the scene. The company’s safety records and witness statements
were reviewed.

The employer of the victim was a construction contractor working as a sub-
contractor at a residential housing project. The company had been in business for 24
years and had 35 employees working at the time of the incident. The company had been
working for approximately one month and had 10 employees at the work site when the
incident occurred. The victim had been employed with the company for six years and
had worked at the site for seven days when the incident occurred. The task that the
victim was performing at the time of the incident was part of his normal work duties.

The employer of the victim had a safety program and a written I11PP with the
required elements. Not every task had a specific safe work procedure written and
available for employees to follow. Safety meetings were held weekly at the work sites.
Training was accomplished mostly through on-the-job-training (OJT). Training records
were kept, however, no methods were used to measure the effectiveness of this training.

INVESTIGATION

The site of the incident was a residential housing project. A piece of heavy
equipment called a “scraper” would bring a load of dirt and dump it on the housing pad.
Another piece of heavy equipment, a rubber tire bulldozer, was then used to spread the
dumped dirt level according to the markers set by the grade checker. Both pieces of
equipment were equipped with an audible back-up alarm. Both of these alarms were
functioning at the time of the incident. The bulldozer operator was wearing a reflective
vest, hearing protection and his seat belt at the time of the incident. The victim was
wearing a reflective vest, hardhat, but no hearing protection.

On the day of the incident, the victim was setting the grade stakes and directing
the scraper to a housing pad that needed dirt. Communication between the victim and
equipment operators was mainly visual with the use of hand signals. In order to make
room for the scraper to maneuver, the rubber tire bulldozer had to back out of the way.
The victim gave the operator of the bulldozer the hand signal to back away from the pad.
He then walked to the end of the pad to give directions to the scraper operator as to where
to dump his load and to re-set a couple of ground stakes. Ground stakes are used to
indicate the desired level for the soil on the pad.

The bulldozer made a complete U-turn in a reverse direction. The operator stated
he looked out the rear window by looking over his shoulder instead of using the mirrors
to see if it was clear the entire time he was backing. The operator stated he never saw or
heard the victim the entire time he was backing. The blind spot on the rubber tire
bulldozer was approximately 14 feet from the back of the bulldozer. After completing
the U-turn, the operator realized the scraper operator was honking his horn at him and
motioning him to stop.

The scraper operator was approximately 10 feet from the backing bulldozer when
he saw the victim’s body come out from under the bulldozer’s blade. He stated he
beeped his horn repeatedly until he got the bulldozer operator’s attention. The bulldozer
operator stopped, got off the equipment and ran to the victim to see if he could help. 911
was called. Paramedics responded and checked for vital signs, then pronounced the
victim dead at the scene.
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CAUSE OF DEATH
The cause of death, according to the death certificate was crushed trunk and blunt
force head and neck trauma.

RECOMMENDATIONS / DISCUSSION

Recommendation #1: Ensure communication systems are adequate for the task
being performed.

Discussion: The form of communication used on this work site was mainly through hand
signals. Although this is standard practice in the industry, it can become ambiguous and
interrupted when working conditions change. In this incident, the bulldozer operator lost
sight of the victim while performing a backing operation. He did not stop to check on the
victim’s location or ask for additional instruction when this happened. Whenever heavy
equipment and workers on foot are working together, a system should be used that
provides continuous, unambiguous two-way communication, such as a walkie-talkie.

Recommendation #2: Ensure that heavy equipment operators do not back their
equipment when there are workers on foot in the area unless there is a spotter.
Discussion: In this incident, the victim acted as a spotter while directing the bulldozer’s
work. The bulldozer operator followed the victim’s direction by backing away from the
pad. However, by making the U-turn while backing, the bulldozer operator lost sight of
the victim. In effect, this meant that he had lost his spotter, and there was no one to stop
him as he backed toward the victim. Safe work practices can be assured through
programs of training, supervision, incentives, and progressive disciplinary measures.

Recommendation #3: Consider using additional safety devices for heavy equipment
to warn workers of a backing vehicle and to warn drivers when someone is in their
blind spot.

Discussion: Workers on construction sites often work in close proximity to moving
heavy equipment. Being exposed on a daily basis to the noise and warning devices of
backing equipment can desensitize individuals to the presence of such vehicles. Other
devices such as a strobe light or different noises should be considered as additions to the
standard back-up alarm to warn workers of a backing vehicle. There are also devices
available that can detect the presence of persons in the blind spots of vehicles and provide
a warning to the driver. Had some of these additional devices been used on the
equipment at this jobsite, this incident might have been prevented.

Recommendation #4: Consider installing equipment on bulldozers that would
incorporate the use of a laser, GPS, or sonic guided grading system.

Discussion: There are companies today that manufacture devices, utilizing the latest
advances in laser, GPS, and sonic technology, which can be retrofitted to just about any
piece of heavy equipment, regardless of the age. By using some of this technology,
companies can improve their productivity, and perform grading tasks without the use of
grade checkers. This not only is a cost savings, but also enhances the safety on the job
site by reducing employee exposure. Had this type of technology been used on this
jobsite, this incident might have been prevented.
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FATALITY ASSESSMENT AND CONTROL EVALUATION PROGRAM

The California Department of Health Services, in cooperation with the California Public
Health Institute, and the National Institute for Occupational Safety and Health (NIOSH),
conducts investigations on work-related fatalities. The goal of this program, known as
the California Fatality Assessment and Control Evaluation (CA/FACE), is to prevent fatal
work injuries in the future. CA/FACE aims to achieve this goal by studying the work
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. NIOSH funded state-based FACE programs
include: Alaska, California, lowa, Kentucky, Massachusetts, Michigan, Minnesota,
Nebraska, New Jersey, New York, Oklahoma, Oregon, Washington, West Virginia, and
Wisconsin.
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Additional information regarding the CA/FACE program is available from:

California FACE Program
California Department of Health Services
Occupational Health Branch
850 Marina Bay Parkway, Building P, Third Floor
Richmond, CA 94804
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Exhibits:

02CA002
Exhibit #1
View of a rubber tire bulldozer similar to the one involved in the incident
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