MIFACE Investigation Report #11M 006

SUBJECT: Farmer Died When Front End Loader Bucket Struck Propane
Tank Hidden by Snow

Summary

In the winter of 2011, a male farmer in
his 50s died when the bucket of the front-
end loader he was using to clear snow
from a driveway struck a 500-gallon
propane cylinder, causing afireball which
engulfed the front end loader.
Approximately six to eight months prior
to the incident, the farm initiated a
change in propane suppliers. The original
propane supplier disconnected the tanks,
including the incident tank, but did not . g
pick them up from the property. The ! . B g
cylinder had been moved from its
original location behind the home to the
driveway’s turnaround area by the new
propane supplier (Supplier 2) to provide easy access for Supplier 1 to haul away. The day and
night prior to the incident, approximately 14 inches of snow fell. The decedent was either
unaware of or forgot that the cylinder was on the driveway turnaround. It was dark when the
incident occurred and the drifted snow may have hid the tank. The decedent made several passes
with the loader. He struck the propane cylinder resulting in an 8-inch tall by 1-1 1/2-inch wide
gash opening (Figure 1). It appears that releasing propane created a cloud which was ignited by
either the heat of the front-end loader motor or a spark created by the metal on metal contact
when the cylinder was struck by the bucket. The front-end loader was engulfed in flames from
the resulting explosion. Emergency response was called and the decedent was transported to a
nearby hospital where he died the next day from complications of the burn injuries sustained at
the time of the incident.

Figure 1. Position of loader and 500-gallon
propane tank in driveway turnaround

Factors which could be involved in this incident include:

e Propane tank not picked up by propane supplier
e Snow hiding the propane tank location and footprint
e |nsufficient lighting to identify the tank location in the snow



RECOMMENDATIONS

e When moving propane tanks to a different location, set the tank in a non-traffic area away
from vehicle movement.

e Install protection (i.e., fencing, barricades or posts) to protect aboveground propane tanks
from possible damage from passing vehicles and identify the propane tank’s location,
including the tank’ s footprint using stakes, flags, or poles.

e Propane suppliers should promptly retrieve disconnected tanks when service is
terminated and, if prompt retrieval is not possible, the propane supplier should properly
remove any remaining gas in the tank prior to the tank placement while awaiting
retrieval.

BACKGROUND

In the winter of 2010, a male farmer in his 50s
died when the bucket of the front-end loader
he was using to clear snow from a driveway |4
struck a 500-gallon propane cylinder, causing
an explosion that engulfed the front end loader.
MIFACE was notified of this incident through
the MIOSHA 24-hour hotline. MIFACE met
with the decedent’'s son at the farm office.
MIFACE received permission to take pictures
of the incident site (Figures 2 and 3). During
the writing of this report, the police report and i :
pictures, death certificate, and MIOSHA file | Figure 2. Driveway and turnaround

were reviewed. The pictures used in Figures 1 | |eading to house. X signifies propane tank
and 4 are courtesy of the MIOSHA compliance | location.

officer.

The decedent and his wife were sole owners of the 10-year-old, 2008-incorporated dairy farm.
They raised 3,000 head of dairy cows. The decedent had purchased the land which included a
two-story home across the street from the farm to grow field corn.

The decedent had been in the dairy business for many more than 30 years. Additionally, the farm
grew feed corn on approximately 1000 acres. The farm employed 38 individuals. The farm did
not have a written farm safety plan. All employee training was performed by the decedent and
other family members verbally and “on-the-job”. No training documentation was maintained.

MIOSHA Genera Industry Safety and Health Division issued the following Safety and Heath
Recommendation to the farm at the conclusion of its investigation:



An inspection/investigation of your worksite revealed the following condition(s) which may
constitute a safety or health hazard to your employee(s):

e |dentify all propane tanks with flags or other devices during the winter months.
INCIDENT

Approximately six months prior to the incident, the
farm changed propane suppliers for the farm
operations. The origina supplier (Supplier 1)
unhooked the tank located in the back of the home

owned by the decedent and located across the street ?
from the farm. Supplier 2 set their 500-gallon
propane tank (Figure 3) and moved Supplier 1's
500-gallon propane tank from behind the home to
the home's driveway turnaround for easy removal
by Supplier 1 (See Figure 2). After Supplier 2

moved all of Supplier 1's propane cylinders, the Figure 3. Similar propane tank set by
decedent’s son indicated that the farm called Supplier 2
Supplier 1 on aweekly basis during the Fall of 2010

to pick up their disconnected, not in use, propane cylinders.

On the day and night prior to the incident,
fourteen inches of snow fell. The decedent
and his son began working at 5:00 am. to

clear the snow on the dairy farm property. / \
The decedent did not clear snow on a routine K*

30 feet |

basis, but due to amount of snow that fell,
helped his son and other the farm’s personnel
The decedent's son had been using the T I

Caterpillar 938 with a five-yard bucket whilg | ! mpesd diveraysecion
the decedent used another loader. The | '0fotvide divewaysection

decedent and his son exchanged loaders and
the decedent drove the loader across the street
to clear the home's driveway. The driveway
and turnaround area was unlit.

Drawing 1. Schematic of driveway and
turnaround

It is unknown if the loader’s lights were fully operational and if the decedent had activated the
lights. It was dark when the incident occurred and the drifted snow may have hid the tank. It
appears that the decedent had made several passes with the loader while moving from west to
east. As he progressed, he struck the cylinder on its end which resulted in a 8-inch tall by 1-inch
gash opening. After striking the cylinder, the releasing propane created a cloud which was



ignited by either the heat of the motor or a spark created by the metal on metal contact when the
cylinder was struck.

The decedent’s son saw the fire and ran to the incident area. Another family member called for
emergency response. Arriving three to four minutes
later, the decedent’s son found him approximately
30 feet away from the loader lying in the snow. The
sequence of events leading to the location where he
was found is unknown. There were no footprints
from the decedent between the loader and his resting
location 30 feet away. The decedent was able to talk
and explain what happened. His son placed him on a
tarp and pulled him to the home's garage to provide
somerelief from the heat of thefire.

Emergency response arived approximately 20 | F gure 4. Damaged propane tank and
minutes after the 911 call. The decedent was taken to | thefinal location of loader bucket.
nearby hospital where he died the following day.

CAUSE OF DEATH

The cause of death as listed on the death certificate was medical complications of cutaneous and
inhalation injuries (burns). An autopsy was not performed.

RECOMMENDATIONS/DISCUSSION

e When moving propane tanks to a different location, set the tank in a non-traffic area away
from vehicle movement.

Supplier 2 moved Supplier 1's propane tank to the driveway turnaround. There was sufficient
room to place the tank out of the path of potential vehicle movement, such as a different location
in the back yard, on the grass behind the turnaround, or on the grass on either side of the
driveway. The Propane 101 website has a picture of the appropriate distances of propane tank
placement away from a dwelling.

Appendix A contains a chart of propane tank distance rules that govern the installation of ASME
propane tanks near a dwelling. The picture is courtesy of the Propane 101 website
(http://www.propanel0l1.com/index.htm).

e |nstall protection (i.e., fencing, barricades or posts) to protect aboveground propane tanks
from possible damage from passing vehicles and identify the propane tank’s location,
including the tank’ s footprint using stakes, flags, or poles.


http://www.propane101.com/index.htm

Often on farms, the tanks are positioned to alow easy access for the propane supplier thus
positioning the tanks near vehicle traffic areas. During the winter months in Michigan, blowing
and drifting snow is common place, and makes it more difficult to identify the tank’s location
and footprint under the snow.

The best possible protection for above ground propane tanks would be the installation of
permanent protection, such as fencing, barricades (for example, a highway “Jersey” concrete
barrier), or posts around the tank so vehicles could not contact the tank. The design of the
perimeter barrier must allow tank access for repair and refilling.

NFPA Part 58, Liquefied Petroleum Gas Code, Section 6.6.1.2, Installation Guidelines, Genera
Requirements states: “LP Gas Containers or systems of which they are a part of shall be
protected from damage from vehicles’.

MIFACE concurs with MIOSHA's safety and health recommendation of identifying propane
tank locations and expands the recommendation to include identifying the tank footprint with
flags or other devices. Identification of the location and footprint could be accomplished by high
visibility flags or poles, duct-tape alath to the tank and affix orange plastic flagging, or building
atemporary high visibility orange snow fence.

e Propane suppliers should promptly retrieve disconnected tanks when service is
terminated and, if prompt retrieval is not possible, the propane supplier should properly
remove any remaining gas in the tank prior to the tank placement while awaiting
retrieval.

Propane is heavier than air. Propane tanks may contain a small amount of gas after being
emptied; therefore, an “empty” tank is not an “empty” tank unless the propane dealer properly
removes the remaining gas in the tank. As it was not their tank, Supplier 2 did not remove the
remaining propane gas from the tank when they relocated it to the driveway turnaround. If the
Supplier 1 had promptly retrieved the tank, or properly removed the remaining propane from this
tank when they disconnected it from the home (even without tanking the tank from the property)
this incident would not have occurred. Propane suppliers should schedule prompt pickup when
service isterminated to the account.
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Appendix A

Propane Tank Distance Rules

Location of Federal, state, and local ordinances and regulations

ASME Containers should be observed at all times.
From NFPA 58, Appendix |
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1) Regardless of its size, any ASME tank filed on-site must be located so that the filling connection and fixed liquid level gauge are at least 10 fest
from external source of ignition (i.e. open flame, window A/C, compressor, etc.), intake to direct vented gas appliance, or intake to a mechanical
ventilation system.

2) May be reduced to 10 feet minimum for a single container of 1200 gallons water capacity or less if it is located at least 25 feet from any other LP-
Gas container of more than 126 gallons water capacity.

3} Minimum distances from underground containers shall be measured from the relief valve and filing or level gauge vent connection at the container,
except that no part of an underground container shall be less than 10 feet from a building or line of adjaining property which may be built upon.

4} Where the container may be subject to abrasive action or physical damage due to vehicular traffic or other causes it must be either a) placed not
less than 2 feet below grade or b) otherwise protected against such physical damage.

http://www.propanel01.com/propanetankinstallation.htm
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