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Hispanic Pipe Layer Dies After Being Struck by Excavator (Track Hoe) Bucket
on Construction Site - South Carolina

SUMMARY

On May 29, 2003, a 23-year-old
male Hispanic pipelayer (thevictim)
died after being struck by the bucket
teeth of an excavator (track hoe). The
victim, and a crew of four other
workerswereingdling concretedrain
pipeaongsdeapublic roadway. The
excavator operator wasreportedly in
the process of extending thetrench for
the accommodation of another 8-foot
section of the pipe. When making the
cut, the bucket teeth (Photo 1) struck
thevictim at the right-side chest and o

neck area, causing nearly immediate Excavator involved inincident

fatal injuries. Emergency medical

sarvice (EMS) and thelocd fire department were notified and responded within minutes. Thevictimwas
pronounced dead at the scene.

NIOSH investigators concluded that to hel p prevent similar occurrences, employers should

e instruct excavator equipment operators to ensure that the area is clear of workers
before moving the machine

Fatality Assessment and Control Evaluation (FACE) Program

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FA CE) investigationswhen notified by participating states (North
Carolina, Ohio, Pennsylvania, South Carolina, Tennessee, and Virginia); by theWageand Hour Division, Department
of Labor; or whenarequest for technical assistanceisreceived from NIOSH-funded state-level FACE programsin
Alaska, California, lowa, Kentucky, Massachusetts, Michigan, Minnesota, Nebraska, New Jersey, New Y ork,
Oklahoma, Oregon, Washington, West Virginia, and Wisconsin. Thegoal of FACEisto prevent fatal work injuries
by studying thework environment, theworker, thetask theworker wasperforming, thetool stheworker wasusing,
theenergy exchangeresultinginfata injury, and therole of management in controlling how thesefactorsinteract.
FACE investigatorsevaluateinformation from multiple sourcesthat may include: interviewsof employers, workers,
and other investigators; examination and measurement of thefatality site, and related equipment; and review of
recordssuch asOSHA, police, medical examiner reports, and employer saf ety proceduresand training records.
TheFACE program does not seek to determinefault or place blame on companiesor individual workers. Findings
aresummarizedin narrativereportsthat i ncluderecommendationsfor preventing similar eventsinthefuture. For
further information visit the FACE websiteat www.cdc.gov/niosh/facelfaceweb.html or cal toll free 1-800-35-NIOSH.
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* ensure that safety instructions included in the manufacturer’s operator’s manual
are followed

* ensurethat a signal person or spotter is used when moving, swinging, or operating
the excavating machinery in trenching operations

develop, implement and enforce a comprehensive safety training program in
language(s) and literacy level(s) that all workersunderstand that includes, but is not

limited to, hazard recognition training, avoidance of unsafe work conditions and
safetrenching procedures
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Photo 1. Excavator bucket and bucket teeth

INTRODUCTION

On May 29, 2003, a 23-year-old male Hispanic pipe layer (the victim) died after being struck by the
bucket teeth of an excavator (track hoe). On June 2, 2003, the South Carolina Department of Labor,
Licensing and Regulation, Office of Occupationd Safety and Health (SCOSH) notified the Nationd Indtitute
for Occupationa Safety and Health (NIOSH), Division of Safety Research (DSR) of theincident. On June
18, 2003, the Team Leader for the Traumalnvestigations Section (T1S), Fatality Assessment and Control
Evauation (FACE) program met with the SCOSH investigator and reviewed the incident. On June 24,
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2003, the TIS Chief and an Associate Service Fellow travel ed to South Carolinato investigate theincident.
The investigators met with the local police department, the county coroner, and the safety director and
employeesof the company involved in theincident. Theinvestigatorsaso visited alocal excavator equipment
manufacturer’ ssalesfacility to review the excavator operator’ smanual. The police report, police photos,
and the coroner’ sreport were reviewed. Theinvestigatorsvisited the site of thisincident where photographs
of the site and excavator were taken.

The employer, agenera contractor specializing in roadway work, has beenin businessfor gpproximately
30years. Thiscompany isowned by the generd contractor asatrenching and excavation subsidiary. This
subsidiary has been conducting business for about 8 years, and had 95 employees at the time of the
incident. All of the employees on thisfive-man crew, except the excavator operator, were Hispanic. None
of the Hispanic employeeswere able to speak, read, or understand English. The company has asafety
manual written in English that includes a section/chapter related to trenching. None of the employees
received formal safety and health training from this company, or specific training on the safety and health
manua —all training was provided on-the-job. The company has employed an English-speaking full-time
safety director onitsstaff since March of 2003. Thiswasthevictim’ sfirst job sincearriving inthe United
States, where he had worked full-time since January, 2003.

Regular safety meetingswere not being held at the time of theincident, however, the company hassince
instituted regular safety training sessionswith al personnel, both on-site and in classroom settings. The
employer is adso planning to use
tool-box safety materidsprintedin
Spanish. Thiswasthe company’s
first workplacefadlity.

INVESTIGATION

The employer had been contracted
by the state of South Carolinato
install concrete water drainage
piping aong the public roadway
(Photo 2). On May 29, 2003, the
five-man crew began work at e ' |
approximately 8:00 am. The crew =
did not begin trench work until
goproximately 1:00 p.m., due to |-
rain. The crew consisted of an | .. et f
excavator operator, a pipe layer 2 -' T -
(the victim), a laborer (rigger), a Photo 2. Incident job site and approximate location
foreman, and a*“ hill-man” (spotter of incident (arrow)

for theexcavator and part-time surveyor whaose responsi bilitiesincluded operating | aser-leveling equipment
to ensurethat pipewasinstalled on grade). The excavator was equi pped with athree-foot wide bucket,
having five teeth that measured approximately 3" wide at the point, and 11" in length from the bucket.
(Photo 1)

)
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The function of the crew and crew members had reportedly remained the same since the job began in
January. The assignment for the remainder of the day wasto continueto lay 8-foot sections of 24- inch
inner diameter (i.d.) concrete drain pipe. The crew was reportedly assigned the goal of laying acertain
number of pipe sections, and reaching a certain point of progression prior to quitting for the day. Since
January, this crew had been successful in laying over 2,000 feet of pipe.

The processfor laying the pipe on this site began by the excavator operator cutting atrench into the soil
(thetrench at the Site of theincident reportedly measured gpproximately 5feet 6inchesdeep and 8 feet 11
inches wide at the ground surface level). The trench depths were noted to have typically ranged from
approximately 6 to 11 feet throughout the job. A trench box was not used on thissite; however, thewalls
of thetrench were reportedly soped and/or benched back.

During the process of laying the drain pipe, the pipelayer (the victim) would stand on the existing section
of pipe and make the pipe connection as anew section waslowered into the trench. The operator would
then back-fill the trench with soil to within two or three feet from the end of the pipe. The pipelayer (the
victim) would stand on the exposed area of the pipe and wait for the next section of pipe. After back-
filling, the operator would put the excavator in reverse gear and back up to make an additional cut inthe
trench to accommodate anew section of pipe. After making the cut, the operator would rai se the boom/
stick and bucket and swing the superstructure of the excavator around approximately 160 degrees away
and behind the exigting trench. The operator would then lower the boorm/stick and bucket to apoint where
therigger could prepare the rigging equi pment in achoker configuration around anew section of pipefor
hoisting. Therigger would then ensure that the rigging was attached to the hook of the excavator bucket
(Photo 3). Once rigged with the new section of pipe, the operator would lift the pipe section, swing the
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Photo 3. The arrow pointsto the hook on the bucket used to attach the rigging
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excavator back toward the trench, and lower the pipeinto place. The pipelayer (the victim) would then
step off of the pipe and make the connection between the existing section and the newly laid section. He
would then placealaser “target” into the pipeto make surethat the pipewas digned and on-grade with the
laser equipment. The operator would back-fill thetrench again towithintwo or threefeet from theend, and
the entire process would be repested.

At thetime of theincident, the spotter for the excavator wasin aman-hole box near the laser surveying
equi pment approximately 80 feet away from thevictim and excavator. (Note: The spotter wasreportedly
“mudding” the box and was not availableto spot for the operator, and the foreman was acrossthe
road performing other duties). After the pipe was connected and aligned, the operator back filled the
trench within two to three feet from the end. Just as thiswas completed, the victim apparently stepped-up
on the pipejust asthe operator was reversing the excavator to make the next cut into the soil. Thevictim
was apparently between the bucket and the superstructure of the excavator and was struck during the
process. The operator immediately raised the boom and swung it away from the victim, and then lowered
the bucket to the bottom of the trench. He then yelled to co-workersfor help. EM Swas summoned and
arrived within minutes. The victim was pronounced dead on Site.

CAUSE OF DEATH
The coroner indicated that the cause of death was dueto blunt traumato the right neck and chest region.

RECOMMENDATIONS/DISCUSSION
Recommendation #1. Employers should instruct excavator operatorsto ensure that the area is
clear of workers, and that workers are in a safe place before moving the machine.

Discussion: Operators should beinstructed and trained by employersto ensurethat al workersand other
persons are outside of the working area of the boom/stick and bucket prior to moving the machine. Itis
critical that the operator know the specificlocation of al workers and bystanders before moving, swinging,
or operating the machine. On thissite, the pipelayer typicaly remained in the trench working around the
moving excavator bucket while the operator positioned the pipe, re-positioned the excavator, and made
new cuts into the soil. The trench was 10 to 11 feet in length after back-filling, and as the excavator
operator lowered the 8 foot pipeinto the trench the open space was reduced to approximately 2 to 3 feet.
The bucket of the excavator was gpproximately 4 feet deep—which did not alow for asignificant amount
of room for the operator to move the excavator. Whenever possible, workersand pipe layers should exit
theimmediate area to a safe place before the operator moves the equipment. Had the pipe layer been
instructed and trained to move out of the trench during the phase(s) of work where the excavator was
moving and digging, thisincident may have been prevented.

Recommendation #2: Employers should ensure that safety instructions included in the
manufacturer’soperator’ smanual arefollowed.!

Discussion: According to the manufacturer’ s operating manual, the operator isto “ Use Horn or other sgna
to warn bystanders before moving machine.” Inthisincident, the operator was not aware of thevictim’s
location and the victim gpparently was not aware that the operator was moving themachine. Theemployer
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did not have any operating policiesor proceduresthat included using ahorn or other signa that could have
warned the victim that the operator was moving the machine.

Recommendation #3: Employers should ensure that a signal person or spotter is used when
moving, swinging, or operating excavation machinery in trenching operations.

Discussion: Theprocess used inlaying pipe on thisstewasreatively congested dueto the confines of the
trench dimensions. The employer had a*“spotter” on this site, but he had been re-assigned to mud the
manhole box approximately 80 feet away from the victim.

Recommendation #4: Employers should devel op, implement and enforce a comprehensive safety
training program in language(s) and literacy level(s) that all workersunderstand that includes,
but is not limited to, hazard recognition training, avoidance of unsafe work conditions and safe
trenching procedures.

Discussion: Although thisemployer reportedly had asafety manua with asection specific to trenching, the
manual waswritten in English. The employer reportedly used an interpreter for conveying tasks, but the
safety director stated that it was unclear whether the interpreter wasusing adiaect and literacy leve that
the employees could understand, or exactly what the interpreter was telling them. A method to ensure
comprehension of information could beto provide instructionsin adialect that they can comprehend, and
provide verba and/or written testing to ensure that the information conveyed was understood.

INVESTIGATOR INFORMATION

Thisincident wasinvestigated by Robert E. Koedam, Chief, Trauma I nvestigations Section, and Timothy
Struttmann, Associate Service Fellow, Surveillance and Field Investigations Branch, Division of Safety
Research, NIOSH.

REFERENCES
1. Excavator Manufacturer’ s Operator’ sManual.

Page 6



