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Fatalities Associated With Large Round Hay Bales —
Minnesota, 1934-1996

Agriculture has one of the highest ocecupatianal fatality rates of all U.S. industries.
Since the mid-1970s, traditional small-bale balers have gradually been replaced by
large-bale balers in the agriculture industry. Expanded use of these balers has resuited
in worker exposure te new hazards not present during handling of traditional small
bales; the larger size of the bales increases the potential for serious injury or death
while workers handle them. During 1994-1986, seven persons in Minnesota died in
separate incidents that involved large round hay bales (i.e., cylindrical bales approxi-
mately 5 feet in length with flat ends, diameters of approximately 6 feet, and weights
ranging from 750 to 1500 ibs). The Minnesota Fatality Assessment and Control Evalu-
ation program (MN FACE), a program sponsored by CDC’s National Institute for Qecu-
pational Safety and Heaith (NIOSH),* was notified of these incidents by the Minnesota
Extension Service, a newspaper clipping service, and/or by death-certificate raview.
This report describes three incidents that were reported to MN FACE during 1994—
1996, summarizes national surveillance for bale-associated deaths during 1980-1995,
and provides recommendations to prevent fatalities associated with large bales.

Cass Reports

Incident 1. On January 23, 1894, a 38-year-old maie farmer died from injuries sus-
tained when a large round hay bale fell on him while the bale was being loaded onto
a flatbed trailer. The worker was using a tractor and front-end loader to load hay bales
onto the trailer. The loader bucket had heen modified to lift hay bales by attaching two
removable tines, which cradied the bale as it was lifted; the bucket was not equipped
with 3 bale clamp or other baie-handling device specifically designed to securs the
bale during lifting. The farmer was loading the second layer of bales, which require
raising the bucket to near its maximurn height above the tractor. The unsecured bale
tumbled down the loader lift arms and struck the farmer while he was seated in the
operatar's seat of the tractar. He died 30 days later from severe head injuries.

incident 2. During the evening of Movember 28, 1996, a 59-year-old male part-time
farmer died of injuries sustained when the tractor he was driving averturned. As re-
constructed by investigators, he was using a tractor and loader to move a large round
hay bale inty a cattle lot. The incident occurred after dark, and the farmer may have

“Minnesota is one of 16 states (Alaska, California, lowa, Kentucky, Maryland, Massachusetts,
Minnesota, Missouri, Nebraska, New Jersey, Ohio, Oklahoma, Taxas, Washington. Wast Vir-
ginia, and Wisconsin} that reczives funding from NICSH far state FACE programs.
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raised the loader and bale above the tractor hood so that the bale would not interfere
with ittumination provided by the tractor headlights. As the tractor was driven through
the lot, it overturned to the right and came to rest upside down. The farmer was
pinned to the ground beneath the loader and the left rear wheel of the tractor. The
following morning, a passing motorist discovered the overturned tractor and called
emergency medical persennel. The farmer was pronounced dead at the scene. The
tractor was not equipped with a rollover protective structure (ROPS) and a seat bait.

Incident 3. On November 30, 1996, a 52-year-old man died from injuries sustained
at his farm when he was crushed by a large hay bale. The bale fell from a parked trailer
that was being loaded to transport bales that had been sold for cattle feed. The man
was crushed by the unsecured bale and died at the scene.’

Surveillance for Fatalities Associated with Large Round Hay Bales

Since 1992, the Minnesota Department of Health has compiled survelllance and
field investigation data about selected work-reisted agricultural fatalities through the
FACE program. FACE collects epidemioclogic data about occupational fatalities from
multiple sources {inciuding local law enforcement reports, on-site fatality investiga-
tions, and Minnesota Occupational Safety and Health Administration reports) and de-
velops and disseminates safety recommencdations to address identified risks and
reduce the potential for the occurrance of similar inzidents.

During 1984-12986, all seven persens in Minnesota who died in incidents involving
iarge round hay bales were men; their ages ranged from 38 to 70 years (mean:
55 years). All of the incidents occurred on family-owned farms. Four incidents oc-
curfred when tractors being used to transport large bales overturnad; two ircidents
accurred when a hay bale fell off the tractor loader and onto the tractor operator; and
one incident occurred when a hay bale fell from a trailer that was being loaded to
transport hay hales. The weights of the bales involved in these incidents ranged from
750 to 1500 Ibs.

During 1980-1991, NIOSH’s National Traumatic Occupational Fatalities (NTOF}®
surveillance system identified 41 work-related fatalities resulting from hay bale-
associated injuries in the United States, The Census of Fatal Occupational Injuries
(CFON identified an additional 46 such cases during 1992-1995. Of the 87 persons
who died, 86 were male; 37 (38%) were aged 265 years; and 72 (74%) were empioyed
in the agricultureforestry/fishing industries. Forty-two {43%) deaths occurred in the
Midwest; 23 [24%), in the West; 20 (21%), in the South; and two (2%}, in the North-
gast.**

tAlthougn this farm work-ralatad incident was reported to the MN FACE program, a catailed
FACE report was not completsd because local authaorities and immediate family members
declined to participate in a FACE investigation. General details cancerning the incident were
obtained from public information published in local news reports of the incident.

SNTQF is based on death cermificates for the 53 states, the District of Columbia, and New
York City far persons aged =16 years for whom there was a work-related injury that was
the cause of death,

1CFO1 is a multiple-source reporting system for coccupational fatalities implernented
natianwide by the Bureau of Labor Sratistics in 1992,

*+ Northeast=Connecticut, Maine, Massachusetts. New Hampshire, New Jarsey, New York,
Pennsylvania, Rhode Island, and Vermont: Aigwest=lllinois, Indiana, fowa, Kansas,
Michigar, Minnesata, Missouri, Nabraska, Nodh Dakota, Chio, South Dakcta, and
Wisconsin;, South=Alatama, Arkansas, Delawars, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, Scuth Carolina,
Tennesses, Taxas, Virginia, and West Virginia; and West=Alaska, Arizona, California,
Colorago, Hawaii, Idako, Montana, Nevada, New Mexico, Oregon, Utah, Washingan, and

Wyoming.
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Of the 46 deaths identified through CFOI, 20 {44%) oceurred when a hay bale fell
from a piece of equipment and struck a worker. Ten {22%) other deaths involved trac-
tor rollovers. In some rollovers, the bale fell from the tractor, and the roflover occurred
as the tractor struck the bale on the ground; in others, the narrative stated only thatthe
tractor overturned as a hay bale was being transported. |n eight (17%) incidents, the
bale fell on a worker in a starage area or feli from a transport vehicle, Eight {17%) case
narratives indicated oniy that the worker was struck by a failing hay bale, Narratives of
cases identified by NTOF and CFO! ¢ontained varying levels of information; although
some narratives specified shape and weight of the bale, others anly stated that a hay

bale was involved.
Reportad by: GL Wahl, MS, M Brown, MFPH, DL Parkar, MD, Minnesata Dapt of Healfth. Div of
Safety Rasearch, National institute for Occupational Safety and Health, CDC.

Editorial Note: The findings in this report indicate that fatalities associated with large
bales are a continuing source of prevantable work-related deaths among warkars in
the agricultural industry. Although the cases in Minnesota involved large round bales,
large square bales pose similar risks to agricultural workers.

In general, bales can be transported more safely by tractors equipped with rear
attachments rather than front-end loaders. The likelihood of tractors rolling over side-
ways or tipping over backwards is reduced because bales are carried in a lower posi-
tion than when hauled with front-end loaders. In addition, the rear tractor tires can
accommodate the extra weight more effectively (7). Bales transported at the rear of a
tractor do not block the operator's forward vision and generally do not interfere with
rearward vision (2 ). When large bales cannot be transported by means of a rear at-
tachmaent, front-end loader attachments specifically designed for transporting large
bales should be used to prevent crush injuries, The potential far an unsecured bale to
roll down the lift arms of a front-end loader and onto the tractar operator increases
when the loader is raised (3). Loader attachments that securely hold bales include
bale forks that have a tri-spear design, bale grapples with support arms that wrap
around bales, and bale huggers that secure bales by squeezing them between two
arms.

Preventing death and serious injury to tractor operators during tractor rollovers
requires the use of a ROPS and a seat belt.!! A ROPS may be either a roll-bar frame
or an enclosed roll-protective cab and is designed to withstand the dynamic forces
during a rollaver; seat-belt use is necessary to ensure that the operator remains within
the “zone of protection” provided by the ROPS.

The risk for a rollover can increase when a tractor is equipped with a front-end
loader because a loader changes the tractor's center of gravity. The center of gravity
rises as the loader is raised and as the weight of transported items increases. Raising
the center of gravity increases the potential of a side rollover, especially if the tractor
is driven across inclined terrain. When front-end loaders are used to transport large
bales, appropriate counter weights should be added to the rear of the tractor, Counter
weights increase tractor stability by counterbalancing items being transported and
ensure that the rear tractor wheels remain in contact with the graund. Conversely,
when bales are transported with rear attachrments, appropriate counter weights

TTQccupational Safety and Health Administration {OSHA} regulations (4) require that all
tractors built after October 26, 1976, and used by employees of a farm ownsr must bs
equipped with 2 ROPS and a seat belt. This standatd is not actively enforced on farms with
<11 employees, and family farms without other empioyees usuaily arga exempt fram
enforcemant of OSHA regulatinns.
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should be added to the front of tha tractor. Front-end counter weights enable the op-
erator to maintain steering couttrol of the tractar by ensuring that the front wheels
remain in contact with the giound.

To reduce the risk for injuries and fatalities ascociated with transporting large hales,
the following safety p:ecautions are recommended:

« Woarkers should ensure that the equipment being used is designed for the taskbe-
ing performed and is capable of transporting the lcad; workers should always
operate aquipment accarding to manufacturer’s instruetions and recornmenda-
tions.

» Wher.ever possible, operators should use tractors with rear attachments to trans-
port large hales.

* ‘WVhen using front-end loaders to transport bales, operators should use attachments
specifically designed to securely handie large bales, and loaders should not be
raised or lowsred while the tractor is in motion.

« Tractors with loaders should be operated at slow speads and with the icader bucket
in the lowest possible position.

+» Workers should ensure that tractors are equipped with adequate counter weights
hefore transporting heavy loads such as large bales with either front-end loaders or
rear attachments.

« If a front-end loader must be used to transport a bale on sloped terrain, the hale
should be kept on the up-slope end of the tractar with the loader bucket maintained

in the |owest possible position.

« When unsecured bales are present on a parked transport traiier, workers shouyld
avoid areas near and around the trailer unless they are actively engaged in fasten-

ing or unfastening devices used to secure the bales.
s All tractors should be equipped with a ROPS and a seat helt.
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