MIFACE Investigation #06MI1007
Subject: Forklift Driver Pinned Under an Overturned Forklift Dies

Summary

On February 17, 2006, a 46-
year-old  Hispanic  male
utility man was killed when
he backed an 8,670-pound,
propane-powered Toyota
Model 426FGCU2S5 forklift
over the edge of a loading
dock, which then overturned
and landed on him. The dock
plate had two standard
guardrails on either side with
a chain across the dock
opening. There were no
witnesses to the events prior
to the incident or to the

incident itself. The decedent
was discovered when another | Figure 1. Forklift on dock floor
employee traveling through
the area noticed the forklift’s lights shining on the wall and the truck’s forks up and
against the wall in the truck well. This employee summoned others to the area when he
discovered the decedent pinned face down between the concrete floor and the overhead
guard. Several employees manually lifted the forklift enough to move the decedent from
under it. It is assumed that the forklift was traveling in reverse, because neither the forks
nor the mast appeared bent, as would have been the case if he had been traveling forward
and drove off of the dock edge. It is unknown if he jumped or was thrown from the
operator's seat. 911 was called and paramedics pronounced him dead at the scene.

RECOMMENDATIONS

e Employers should install drop-off protection capable of withstanding forklift
impact on a loading dock entrance when the dock entrance is near a normal path
of travel for a forklift or pedestrian.

e Employers should enforce employee use of the operator restraint provided by the
forklift manufacturer (in this case, a seatbelt).

e If the truck is not transporting a load that obstructs forward vision, forklift
operators should limit the distance that the truck travels in reverse.
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INTRODUCTION

On February 17, 2006, a 46-year-old Hispanic male utility man was killed when he was
pinned under an overturned forklift. On February 17, 2006, MIFACE investigators were
informed by the Michigan Occupational Safety and Health Administration (MIOSHA)
personnel who had received a report on their 24-hour-a-day hotline, that a work-related
fatal injury had occurred and the decedent had died on that day. On February 21, 2006,
MIFACE interviewed the firm’s Human Resource Manager, Assistant Plant Manager and
several of the decedent’s coworkers, including union officials. During the course of
writing this report, the police report, medical examiner’s report, and MIOSHA file and
citations were reviewed. The decedent’s employer granted MIFACE permission to view
the incident site and take incident site pictures and pictures of the damaged forklift,
which had been placed in storage. Figures 1, 4, 6, and 7 are courtesy of the MIOSHA
compliance officer and have been modified to remove identifiers. Figures 2, 3, and 5
were taken at the time of the MIFACE site visit.

The decedent’s employer conducted heat treat operations, and manufactured and
processed ball bearings for the automotive industry. The firm also assembled small parts.
The firm employed approximately 250 people, had a three-shift operation, and had a
unionized workforce. Twelve individuals had the same job classification as the decedent,
utility man. The decedent was one of approximately 60 people who worked third shift.
On the night of the incident, there were two shift foremen and three to four utility
persons, in addition to the other third shift workers. The decedent was a temporary
employee who was employed full-time as an hourly employee. He had been a utility man
for the past five months. A utility person was assigned specified job assignments, such as
cleaning bathrooms, emptying dumpsters, etc. The utility person would also have special
assignments as determined by the shift foreman. The decedent’s job tasks included
driving a forklift, but driving a forklift was not his primary responsibility. He had
previous experience at another firm operating a forklift. He wore glasses. The decedent’s
work shift began at 11:00 p.m. and ended at 7:00 a.m. He had worked first shift for the
previous five months. He had ended working first shift on a Friday afternoon, and begun
working third shift two days later on a Sunday evening. The incident occurred on the
fourth day of his third shift work. Fellow employees interviewed stated that the decedent
liked working third shift.

The firm had a written health and safety program, including a joint health and safety
committee. Up until approximately one and one-half weeks prior to the incident, the
occupational health nurse had primary responsibility for the safety program. The nurse
maintained training databases, arranged for training videos and facilitated the safety
committee. The safety committee met monthly, and the results were shared with upper
management. The safety committee supplied upper management with a checklist to
“buddy up” with a knowledgeable person to assess health and safety items in a
department. Accidents, injuries, and near misses were to be reported to senior
management so proactive efforts to prevent a future injury/loss incident could be
implemented.



The firm’s health and safety policy required safety glasses with eye shields and hearing
protection in certain designated areas. Employee health and safety training was conducted
on each work shift by the occupational health nurse and the union. Forklift training was
conducted for all forklift operators. The decedent had successfully completed both the
written and practical tests and was in possession of a valid operator permit.

English was the primary language of the decedent. At the conclusion of the MIOSHA
investigation, the firm was issued an Other-than-Serious citation:

e MIOSHA General Industry Safety Standard - Powered Industrial Trucks, Part 21.
o Rule 2154(6)(f) — Restrictions for glasses were not identified on powered
industrial truck operator permits.

The MIOSHA General Industry compliance officer made two safety recommendations to
the company:
o Recommended that the firm maintain documentation for daily forklift checks. The
company developed the documentation form and it was now in place. NOTE: Part
21 does not require the employer to maintain records of daily checks but only
suggests that the sample in the standard is representative of the daily check
requirement.
o Recommended that forklifts have rear view mirrors installed. The firm has
contracted with a third party to complete the mirror installation.

INVESTIGATION

The forklift involved in the incident was a
propane-powered Toyota Model 426FGCU25
weighing 8,670 pounds. The forklift’s rear tires
were smooth and the front tires had treads. The
forklift had an overhead guard and was
equipped with a functional seat belt system |
(Figure 2, circle). The deceased operated the |
forklift in all areas of the plant and was familiar |
with the plant’s layout. The forklift controls
were not clearly labeled. The assistant plant
manager stated that the firm’s forklift training
included a requirement that seatbelts must be
worn when operating a forklift equipped with a
seatbelt. Daily forklift safety checks were F
performed and verbal information passed on for

the equipment concerning inspection and Figure 2 Forklift involved in
maintenance. No documentation Was | oo dent
maintained for daily operator checks.

Employees stated that forklift maintenance was timely; when a machine was taken out of
service, a rental machine was acquired.




The incident occurred at a loading dock. Standard guardrails were installed six inches
away from the edges of the 6-foot wide loading dock plate. The loading dock floor was
approximately four feet below the plant floor. Adjacent to the loading dock was an 8-
foot-wide overhead door leading to Area #1. On either side of the overhead door were
guardrails protecting the entrance to the door (Figures 3 and 4 and Diagram 1). At the
time of the incident, the loading dock entrance had a chain across the opening.

Loading
Dock

Figure 4. Position of loading dock in relation

to overhead (O/H) door
Diagram 1
Figure 3. Overhead door near loading , Area #1
dock platform .
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palletized empty 27-inch wide x 17-inch tall
x 28-inch long heavy cardboard box, line it
with a plastic bag, and take it to Area #1, mop up the leak, and place the box under the
leak. Area #1 also stored other empty similarly sized palletized cardboard boxes. The
next evening, the decedent told the supervisor that he had found two additional areas with
roof leaks and would place a box with liner in those areas as he had done the night
before.

The decedent had taken an authorized work break — several employees had seen him and
talked with him in the break room and he appeared alert at that time. After the break, he
climbed into the forklift and drove away. Shortly thereafter, a coworker needed an empty



cardboard box for parts. He climbed aboard a forklift and drove to Area #1 to retrieve a
box/pallet. He passed by the loading dock but did not see the decedent. Upon returning to
his workstation, he noticed the forklift’s lights shining on the wall and the truck’s forks
up and against the wall in the truck well. He stopped and went to the edge of the loading
dock and after seeing the decedent’s leg, he ran for help. The forklift was still running
when he found the decedent.

The decedent was found laying face down on the cement floor with the left rear support
of the overhead guard lying across his back. A number of employees returned and one of
these coworkers turned the forklift engine off. The coworkers were able to momentarily
manually lift the forklift so that someone could pull the decedent from underneath the
overhead guard. Preliminary first aid was started and continued until emergency response
personnel arrived. Emergency response arrived and declared the decedent deceased at the

scene.

Figure 6. Straightened chain fastening loop
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Figure 5. Bent dock boarding plate

Investigation of the incident scene noted that there were no skid or brake marks on the
plant floor. The decedent was not carrying a load at the time of the incident. It appears
that the forklift was driven off the dock while traveling in reverse based upon the position
of the truck. Neither the forks nor the mast appeared bent, as would have been the case if
he had been traveling forward and drove off of the dock edge. The counterweight
attachment bolt sheared, and the counterweight had detached from the machine and was
lying to the side. A fresh impact point was noted in the cement of the truck well
approximately three and one-half feet from the top of the loading dock. The left rear tire
was approximately five and one-half feet from the edge of the loading dock platform.



This distance suggests that the forklift was traveling at a fairly fast rate. The barrier chain
across the dock opening was sheared off. The dock boarding plate had a significant bend
on the edge and the chain’s fastening loop was sticking straight out (Figures 5 and 6).

The forks were facing upward and were leaning against the truck well wall. The forklift
fork gouged the wall at a height of approximately 103 inches. A scrape on the wall began
approximately 8 feet above the loading dock floor and ended at approximately 44 inches
above the floor. It is thought that the scrape was made when trying to lift the forklift from
the decedent’s back.

The event was unwitnessed. It
is unknown what caused the
decedent to back off the end of
the loading dock, but a likely
scenario is that he was driving
in reverse at a significant rate
of speed. The damaged/bent
dock plate and the location of
the machine, several feet from
the loading dock edge, after
falling to the dock floor
supports this hypothesis. A less
likely hypothesis is that the
decedent was moving slowly,
and as the forklift’s rear wheels
came off of the dock edge, he
panicked. Forgetting to place
the gearshift in forward, he
applied the gas in an attempt to
move the machine forward. As the forklift was still in reverse, the machine would have
traveled off of the loading dock plate. This scenario is less likely because it is unlikely
that the forklift would have traveled so far from the edge under this scenario.

Figure 7. Position of forklift in relation to loading
dock platform

It is unknown whether the decedent attempted to jump from the operator’s seat as the
forklift proceeded over the dock plate to the truck well floor or whether he was thrown
from the forklift as it fell.

An employee who worked with the decedent stated that the decedent had difficulty with
his peripheral vision as he had to turn his head to align with the center of travel when he
drove the forklift. He also stated that he had seen the decedent hit a wall with a hopper
while moving it, but there had been no damage or injuries and he did not report the
incident to management.

At the conclusion of the MIOSHA investigation, the company reviewed the powered
industrial truck permits of all employees who operated a forklift and surveyed the
operators to determine if operator restrictions needed to be noted on the permit. The firm



has issued new powered industrial truck operator permits to employees who wear
corrective lenses with the permit indicating that glasses must be worn during truck
operation.

CAUSE OF DEATH

The cause of death as listed on the death certificate was multiple injuries. Toxicology was
negative for alcohol and other screened drugs.

RECOMMENDATIONS

e Employers should install drop-off protection capable of withstanding forklift
impact on a loading dock entrance when the dock entrance is near a normal path
of travel for a forklift or pedestrian.

A Dbarrier chain was the only device used to protect the loading dock platform. Loading
docks that are vacant can create a hazardous situation for dock personnel, material
handlers and pedestrians in the area. Providing drop-off protection at the platform by
installing a safety barrier that can be manually positioned and removed by a single
forklift operator can be a solution for this problem. When the drop-off protection is in
position, it can also provide a constant visual safety reminder of the dock area. There are
several manufacturers that provide easy-to-use and relatively inexpensive drop-off
protection devices to eliminate this hazard and prevent an injury.

e Employers should enforce employee use of the operator restraint provided by the
forklift manufacturer (in this case, a seatbelt).

The forklift involved in this incident was equipped with an overhead guard and a seatbelt
for operator restraint. The overhead guard was relatively undamaged during the tip-over.
If the operator had been restrained with a seatbelt, the severity of the injuries may have
been significantly reduced.

As a forklift starts to roll, its initial momentum is slow. Due to the initial slow movement,
an operator may think that he or she has time to abandon the forklift in time. But when
the forklift’s center of gravity passes the wheel line, the slow overturn rapidly accelerates
and an operator who is partially off the truck is often pinned or crushed under the
overhead guard.

MIOSHA General Industry Safety Standard Part 21, Powered Industrial Truck operator
training standard requires employers to train all operators in the capacities of the
equipment and attachments and the purpose, use and limitations of controls of the
forklift. Employers should train operators of sit-down type forklifts that the overhead
guard or another part of the truck can crush them if they jump from the overturning
forklift. The overhead guard of the forklift is generally the part that crushes the operator's
head or torso after he or she falls or jumps outside of the operator's compartment. The
risk of being crushed by the overhead guard or another rigid part of the forklift is greatly



reduced if the operator of a sit-down type forklift remains inside the operator's
compartment. The operator of a sit-down type forklift should wear the seatbelt (if
equipped) and stay with the truck if lateral or longitudinal tip-over occurs. The operator
should be instructed to stay in the operator’s compartment (i.e., do not attempt to jump),
hold on firmly to the steering wheel, brace your feet, and lean away from the direction of

the tip-over or overturn, making sure arms and legs remain within the operating area of
the forklift.

National consensus standard ANSI/ITSDF B56.1-2005, Safety Standard for Low Lift and
High Lift Trucks, requires manufacturers of counterbalanced, center control high lift
trucks that have a sit-down, non-elevating operator to identify the means (operator
restraint device or system) that the operator may use to assist in keeping his/her head and
torso substantially within the confines of the truck frame and overhead guard if a tipover
should occur. The standard also requires operators to wear operator restraint systems
when provided by the forklift manufacturer. Many forklift manufacturers install seat belts
in the forklift truck as a component part of an operator restraint system that is designed to
reduce the incidence and severity of injuries to the operator in the event of a tip-over
accident. Since 1992, forklift manufacturers have been required to equip new sit-down
type forklifts with operator restraint systems. Many forklift manufacturers offer restraint
systems that can be retrofitted on older forklifts.

NOTE: In 2005 the copyright of the ASME B56.1-2004 was obtained by ITSDF
(Industrial Truck Standards Development Foundation) in Washington, DC. The standard
number was changed to ANSI/ITSDF B56.1-2005 (Reaffirmation of AMSE B56.1-2004
after references to ASME were changed to ITSDF). This standard can be downloaded for
free from the ITSDF website at: http://www.itsdf.org/default.asp.

e If the truck is not transporting a load that obstructs forward vision, forklift
operators should limit the distance that the truck travels in reverse.

Although the decedent was not transporting a load, it is hypothesized that he backed out
of the storage area instead of driving forward out of the area. It is unknown if he was
looking in the rearward direction of travel, or if he became distracted and was unaware of
his proximity to the loading dock. Driving a forklift in reverse (backing up) is a common
work practice during truck unloading and after a transported load delivery. When driving
the forklift from one point to another, it is preferable for a forklift operator to drive the
forklift in a forward direction of travel rather than in reverse unless transporting a load up
a slope or line of site conditions caused by the load prohibits safe forward travel.

REFERENCES:

MIOSHA standards cited in this report may be found at and downloaded from the
MIOSHA, Michigan Department of Labor and Economic Growth (DLEG) website at:
www.michigan.gov/mioshastandards. MIOSHA standards are available for a fee by
writing to: Michigan Department of Labor and Economic Growth, MIOSHA Standards
Section, P.O. Box 30643, Lansing, Michigan 48909-8143 or calling (517) 322-1845.



http://www.itsdf.org/default.asp
http://www.michigan.gov/mioshastandards

The MIOSHA Consultation Education and Training (CET) Division offers many health
and safety services to both public and private sector employers in Michigan. For free help
in establishing or improving your safety program, contact: MIOSHA Consultation
Education and Training Division, 7150 Harris Drive P.O. Box 30643, Lansing, MI
48909-8143. Phone: (517) 322-1809. Fax: (517) 322-1374

Internet Address: www.michigan.gov/cis/0,1607,7-154-11407_15317---,00.html.

e MIOSHA General Industry Safety Standard Part 21, Powered Industrial Trucks.

e New Jersey FACE Investigation Report #02-NJ-081: Forklift Operator Dies After
Backing His Forklift Off A Loading Dock

e Washington State FACE: SHARP Report #71-32-2005. Operator Killed When
Construction Forklift Rolls Over

e NIOSH Publication No. 2001-109: NIOSH Alert: Preventing Injuries and Deaths
of Workers Who Operate or Work Near Forklifts. Internet Address:
http://www.cdc.gov/niosh/2001-109.html#6

e NIOSH in-house FACE Report #2000-09: Sixteen-Year-Old Laborer At a
Building Supply Center Crushed by Forklift That Tipped Over — Ohio. Internet
Address: http://www.cdc.gov/niosh/face/In-house/full200009.html

e ANSI/ITSDF B56.1-2005 [2005] Industrial Truck Standards Development
Foundation (ITSDF). Internet Address: http://www.itsdf.org/default.asp.

e MIOSHA CET Onsite Consultation Abatement Method for Powered Industrial
Trucks (Publication OSC- 6065 (Rev.4/05)). Internet Address:
http://www.michigan.gov/documents/cis_wsh_0sc6065_ 125820 7.doc.

e MIOSHA CET pMIOSHA CET publications to assist you in your powered
industrial ~ truck  operator training program may be found at:
http://www.michigan.gov/cis/0,1607,7-154-11407_30453-93831--,00.html. Click
on the “Powered Industrial Trucks (Forklifts)” link or scroll down the page until
you find the appropriate section.

MIFACE (Michigan Fatality Assessment and Control Evaluation), Michigan State
University (MSU) Occupational & Environmental Medicine, 117 West Fee Hall, East
Lansing, Michigan 48824-1315. This information is for educational purposes only. This
MIFACE report becomes public property upon publication and may be printed verbatim
with credit to MSU. Reprinting cannot be used to endorse or advertise a commercial
product or company. All rights reserved. MSU is an affirmative-action, equal opportunity
employer. 5/17/07
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MIFACE
Investigation Report #06 MI 007
Evaluation

To improve the quality of the MIFACE program and our investigation reports, we
would like to ask you a few questions about this report:

Please rate the report using a scale of:
Excellent Good Fair Poor
1 2 3 4

What was your general impression of this MIFACE investigation report?

Excellent Good Fair Poor

1 2 3 4

Was the report... Excellent Good Fair Poor
Objective? 1 2 3 4
Clearly written? 1 2 3 4
Useful? 1 2 3 4
Were the recommendations ... Excellent Good Fair Poor
Clearly written? 1 2 3 4
Practical? 1 2 3 4
Useful? 1 2 3 4

How will you use this report? (Check all that apply)

Distribute to employees
Post on bulletin board
Use in employee training
File for future reference
Will not use it
Other (specify)

ooodo0o

Thank You!

If you would like to receive e-mail notifications of future
Please Return To: MIFACE work-related fatality investigation reports, please
complete the information below:

MIFACE

Michigan State University Name:

117 West Fee Hall

East Lansing, Ml 48824 e-mail address:

FAX: 517-432-3606

Comments:
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