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NHTSA reconstruction reports of selected fatal incidents.

Results

From 1991-2000, therewere 300 fatal crashesinvolving ambu-
lances. Intheseincidents, 82 occupants werekilled, of which
27 were EMS providers. Of these, seven were in the patient
compartment, five in the right-front passenger seat, 11 in the
driver’s seat, and four were uncoded.

Discussion

Ambulance drivers experiencethe mgority of less-severeinju-
ries(coded “ Possible” and “Non-Incapacitating Evident”), while
patient compartment occupants (EM S providers and civilians)
aremost likely to suffer “ Incapacitating” and

“Fatal” injuries. Inincidentsinvolving fatalitiesto EMS pro-
viders, failure to wear seatbelt restraints appears to be the pri-
mary factor. Seat beltsdo not allow complete accessto patients
who need appropriate medical attention.

Conclusions

Improved restraint systems are needed for the patient compart-
ment that permit workersto stand and attend to the patient, yet
still protect workers during sudden stops or avoidance maneu-
vers. Also, restraints should be used by all occupants, includ-
ing the driver and front-seat passenger.
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The Occupational Safety and Health Admistration (OSHA) pro-
mulgated a ROPS standard for construction vehicles in 1972
that did not include compactors, and OSHA hasyet to promul-
gate this standard. The specific aims of this project were to:

1. Identify the machine, evironmental, and human
factors that contribute to compactor overturns,

2. |dentify design defects of ROPS that result in
them crushing operators/drivers during an
overturn,

3. Evaluate the likely consequences of overturns of

ROPS-equipped compactorsif they had not been
equipped with aROPS,

4. Evaluate the potential of ROPS and seatbelt-
equipped compactorsin preventing injuries as a
result of fallsfrom or collisions of the machinesif
a seatbelt had been used, and

5. Evaluate OSHA's application of the General Duty
Clause to enforce the use of ROPS on

compactors.

This project addressed the need to protect compactor opera-
torsand driversfrom injury in the event of an overturn of their
equipment. Many of these workers have beenkilled or seriuosly
injured over thelast 30 years, and they contunueto bekilled or

injuried by compactor overturns each year. Most of these
injuries occur on compactors that lack a ROPS, but some
occur with ROPS-equipped compactors.

Theresearch design isto use OSHA and NIOSH investiga-
tion reports of compactor overturns and runovers to deter-
mine the risk factors related to these incidents. Data from
thesereportswere placed into aHaddon matrix to analyzethe
role of machine, environment, and human factors and the
temperal deminsion (prior, during, and after) of theincident.
In addition, aflowchart was constructed for each incident to
understand the anticedent factors leading to and the charac-
teristics of the overturn.
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Worker injuries and fatalities in industrial work zones are a
major concern to the National Institute for Occupational
Safety and Health Administration (NIOSH). Highway work-
ers (SIC 1611) are at great risk from passing motorists, and
construction vehicles. The Mine Safety and Health Admin-
istration (MSHA) maintains a database that has identified a
high number of mineworkerskilled or disabled asaresult of
working near vehicles. Surfacedrilling operationshave been
investigated by the Occupational Safety and Health Admin-
istration (OSHA) to determine how many workers have lost
or have had their hearing impaired by working closeto drill
rigs. Dust exposurein industrial work environments hasalso
been heavily investigated. NIOSH has developed aresearch
tool called a Work Zone Analysis System (WZAS), which
can greatly enhance data collecting and analysisin effortsto
mitigate the aforementioned hazards. The basic components
of theWZASare: differential mode GPSreceivers, machine
vision processors, wired and wireless video links (ground
and air-borne), proximity determination devices, and data
analysistools. TheWZASishousedinamobiletrailer which
includes: power, a58foot mast, asatelliteinternet dish, and
numerous other features. The WZAS will enable NIOSH
researchersto perform detail ed task analyses of outsidework
environments. Thisinformationwill help identify what reme-
dial actions could benefit worker safety. Expected outcome
variablesinclude: incidence of workers-on-foot (WOF) within
vehicleblind spots; amount of timeaWOF isin ablind spot,
or within a specified distance of avehicle; number of WOFs
in proximity to operating vehicles; amount of timeavehicle
backs up per hour of operation; process operational effi-
ciency; intervention feasibility; areas of exposures to high
noise levels; and areas of exposures to high dust levels.
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