Workplace Safety and Health

Fatal occupational
injuries at road
construction sites

Stephen Pegula

uring the 1995 to 2002 period, 844

workerswerekilled whileworking
at aroad construction site.! Morethan
half of these fatalitieswere attributable
to aworker being struck by avehicleor
mobile equipment. The range of these
fatal occupational injurieswasalow of
93in 1996 and a high of 124 in 1999,
as shown below:

1995 ........ 94 1999........ 124
199 ........ 93 2000........ 106
1997 ........ 94 2001........ 118
1998 ....... 113 2002........ 102

Fatal workplaceinjuriesat road con-
struction siteswere first identified asa
separate category in the Bureau of La-
bor Statistics Census of Fatal Occupa-
tional Injuries(cror) in 1995. Sincethat
time, overall workplace fatalities have
generally declined, but fatalities at road
construction sites have fluctuated, stay-
ing inthelow 100'ssince 1998. Work-
placefatalitiesthat occur at aroad con-
struction site typically account for 1.5
percent to 2.0 percent of all workplace
fatalitiesannually.

A number of safety measures exist
for road construction sites. For in-
stance, the Federal Highway Admin-
istration’s Manual on Uniform Traffic
Control Devices provides guidance
ranging from the types of signs to use
at aroad construction site to the proper
use of rumble strips.2 In addition, the
Federal Highway Administration offers
tips for motorists on traveling safely
through road construction sites.® Asfa-
tal work injuries at road construction
sites continue to account annually for a
large number of fatal occupational inju-
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ries, it becomes even more important to
determinethetypesof workersinvolved
inroad construction sitefatalitiesand the
eventsthat precipitate the fatalities.*

What is a road construction
site?

There are various definitions of what
constitutesaroad construction site. Ac-
cording to the BLs Censusof Fatal Occu-
pational Injuries, aroad construction site
includes, “...road construction workers
and vehicle occupants fatally injured in
work zones. Work zones include con-
struction, maintenance, and utility work
on aroad, street, or highway.” The Fed-
eral Highway Administration’s Manual
on Uniform Traffic Control Devices
givesthisdefinition, “A work zoneisan
area of a highway with construction,
maintenance, or utility work activities. A
work zoneistypically marked by signs,
channelizing devices, barriers, pavement
markings, and/or work vehicles. It ex-
tendsfrom thefirst warning sign or high-
intensity rotating, flashing, oscillating, or
strobelightson avehicleto the enp roAD
WORK signor thelast TTc [temporary traf-
fic control] device.”®

In this report, only fatal work injuries
that occurred at road construction sitesas
defined by croi areincluded in the analy-
sis. Fatal work injuries at road construc-
tion sites were identified in two ways.
Firgt, al occupational fatalities that were
coded as having occurred at a road con-
struction site were included.® Next, the
remaining crol record set was searched for
key variables that might indicate that a
fatal work injury did indeed occur at a
road construction site, but was not coded
assuch. Thesevarigblesinclude:

» Keywords. Records with narra-
tives containing variations on the
following wordswere examined—
zone, construction site, worksite,
pedestrian, road construction, road
site, flag, cone, road crew, high-
way construction, street construc-
tion, barrel, manhole, road repair,
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painting line, pothole, and sewer.

e Industry. All recordsinwhichthe
decedent was employed in Stan-
dard Industrial Classification
(sic) 1611—Highway and Street
Construction; or sic 1622—
Bridge, Tunnel, and Elevated
Highway Construction; and
where the fatality occurred on a
roadway were examined.

e Occupation. All recordsinwhich
the decedent was employed, per
the U.S. Census Bureau Occupa-
tion Codes, as a construction la-
borer (869), operating engineer
(844), or paving, surfacing, and
tamping equipment operator (594),
and where the fatality occurred on
aroadway were examined.

e Worker activity. All records in
which the decedent was, as clas-
sified by the crol worker activity
codes, directing or flagging traf-
fic (150); walking behind a ve-
hicle (162); or resurfacing, black-
topping, etc. (140); and wherethe
fatality occurred on a roadway
were examined.

e Source and secondary source.
All recordsin which the source or
secondary source of the fatal
work injury, as classified by the
Occupationa Injury and IlInesses
Classification System, was con-
struction, logging, and mining
machinery (codes 3200 to 3299)
and wherethefatality occurred on
aroadway were examined.

e Event. All records in which the
decedent waskilled, asclassified
inthe Occupational Injury and I11-
nesses Classification System, by
being struck by avehicle or mo-
bile equipment and where the fa-
tality occurred on aroadway were
examined.

Recordsfound through thiskey vari-
able search deemed to have occurred at
a road construction site (per the crol
definition), but not coded as road con-
struction, were recoded for thisreport.”
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Limitations of the data. The consis-
tency of the application of theroad con-
struction sitelocation codein cror could
affect thedataused for thisanalysis. An
examination of thecror narratives shows
that the road construction site location
code was applied more rigorously later
inthestudy period.® More casesin need
of recoding were found in the early
yearsof thestudy than inthelatter years.
These different applications of the code
may skew the data; that is, the increase
in fatal work injuries at road construc-
tion sitesover time may be partly dueto
the more rigorous application of the lo-
cation code in the latter years of the
study period.

Dangers at road construction
sites

Few work environments present the
multitude of risks as do road construc-
tion sites. For example, vehicles may
pass by at high speeds, and the work
conditions are constantly changing.
Data from the National Highway Traf-
fic Safety Administration show that in-
juries at road construction sites are a
major concern. In 2001, 1,079 people
were killed at aroad construction site.°
This figure includes people who were
not at work at the time of their death,
such as occupants of vehicles passing
through road construction sites for
nonwork-related reasons.

Highway traffic is a concern for
workers at aroad construction site, but
workersalso faceasimilar danger from
vehicles and mobile equipment being
used at such sites. As shown later, fa-
tally injured workers at road construc-
tion sites were more likely to be struck
and killed by construction vehicles and
equipment than by automobiles.

To improvethe country’sroads, Con-
gress passed the Transportation Equity
Act for the 21st Century (Tea—21) in
1998. Thisact provided more than $200
billion dollars for transportation-related
programs.® Thislegidationisinthepro-
cess of being renewed.r Improving the
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country’sroadswill mean that moreroad
construction sites will be needed. To
better protect workers, the Federal Gov-
ernment has taken steps to improve
safety in work zones. For example, in
2001, the National Institute for Occupa-
tional Safety and Health (NniosH) pub-
lished “Building Safer Highway Work-
zones. Measures to Prevent Worker In-
juries From Vehicles and Equipment.” 12
In addition, the National Work Zone
Safety Information Clearinghouse was
created in February of 1998 to improve
safety in highway work zones** This
clearinghouse provides access to data,
training, and safety information for
workers at road construction sites.

Data analysis

Demographics. As mentioned earlier,
over the 19952002 period, 844 work-
erslost their livesdueto

sites, and 10 percent and 12 percent of
workplace fatalitiesto all workers.

In terms of age, approximately 70
percent (594) of the decedents were
between the ages of 25 and 54. Work-
ersunder age 25 made up 10 percent of
fatal work injuries incurred at a road
construction siteand 11 percent of fatal
work injuriesoverall. Workers age 55
and older accounted for 20 percent of
thefatal work injuriesincurred at aroad
construction site and 22 percent of
workplace fatalities overal. Workers
killed at a road construction site were
largely working for wage and salary; ap-
proximately 96 percent (811) of the de-
cedents were wage/salary workers,
while only 4 percent were self-em-
ployed. For overall workplace fatali-
ties from 1995 to 2002, 80 percent of
the decedents were wage/salary work-
ersand 20 percent were self-employed.

fatal work injuries in-
curred at aroad construc-
tion site. (See table 1.)

ICIICHM \Worker fatalities at road construction sites
over the 1995-2002 period, by selected
demographic characteristics

The Workpl"_ace fatality Characteristics Number of fatalities
demographic break-
down for this group was L RS 844
very similar to thework- Employee status:
. Wage and salary workers? ............. 811
place fatality demo- Self-EMpIOYET? —..ooooocosoecorroor 33
graphic breakdown for G?\?dlefi a7
. AU
workers in general. Female ... e 57
Males accounted for 93 Age:
percent (787) of the 18 t0 19 years 17
- 20 to 24 years 63
workplace fatalities at a 25 to 34 years 185
road construction site, 4312 :g ‘5‘3 ﬁgg i;g
Compared with 92 per- 55 to 64 years 130
cent for all workplace | ©5vearsand oider . 36
fatalities. White work- White e o O 613
ersaccounted for 73 per- Black or African American ... 86
Hispanic or Latino?® ...........cccceeenne. 118

cent (613) of the road
construction site work-
place fatalities and 73
percent of fatally injured
workers overal. Black
workers and Hispanic
workers represented 10
percent and 14 percent,
respectively, of work-
placefatalitiesoccurring
at road construction

2004

NoTE:

SOURCE!

! May include volunteers and other workers receiving
compensation.

2 Includes paid and unpaid family workers, and may include
owners of incorporated businesses, or members of partnerships.

3 The categories “White” and “Black or African American” do not
include “Hispanic or Latino” persons.

4 Persons identified as Hispanic may be of any race.

Totals for 2001 exclude fatalities resulting from the
September 11 terrorist attacks. Totals for major categories may
include subcategories not shown separately.

U.S. Department of Labor, Bureau of Labor Statistics,

in cooperation with State, New York City, District of Columbia, and
Federal agencies, Census of Fatal Occupational Injuries.




IEISWE  \Worker fatalities at road construction sites over the [EIEREM Worker fatalities at road construction sites over the

1995-2002 period, by State of incident

State of incident Number of fatalities
TEXAS .oiieiiieieieiiie et 71
California . 51
Florida .. 46
Ohio ... 46
Pennsylvania . 44
New York . 40
Indiana .. 38
lllinois..... 36
Virginia... 36
Georgia .... 32
Note: Totals for 2001 exclude fatalities resulting from the September 11

terrorist attacks.

Source: U.S. Department of Labor, Bureau of Labor Statistics, in coop-
eration with State, New York City, District of Columbia, and Federal agencies,
Census of Fatal Occupational Injuries.

ICISICRM \Worker fatalities at road construction sites over
the 1995-2002 period, by event or exposure

Event or exposure Number of fatalities
Transportation incidents .... 693
HIghWay ....oooiiiiie e 137
Collision between vehicles, mobile
EQUIPMENT ..ot 83
Moving in the same direction ............ 29
Moving and standing vehicle,
mobile equipment in roadway ....... 29
Noncollision ..., 36
Jack-knifed or overturned—-no
collision... 27
Nonhighway ....... 43
Noncollision accident.. 41
Overturned 27
Worker struck by vehicle, mobile
equipment 509
Worker struck by vehicle, mobile
equipment in roadway .............cccceene 363
Worker struck by vehicle, mobile
equipment on side of road ................ 119
Contact with objects and equipment 85
Struck by object ..., 44
Falls .... 28
Exposure to harmful substances and
eNVIFONMENTS ..o 33
Contact with electric current .......... . 23
Contact with overhead power lines ...... 20

Note: Totals for 2001 exclude fatalities resulting from the September 11
terrorist attacks. Totals for major categories may include subcategories not
shown separately.

Source:  U.S. Department of Labor, Bureau of Labor Statistics, in coop-
eration with State, New York City, District of Columbia, and Federal agencies,
Census of Fatal Occupational Injuries.

1995-2002 period, by industry and occupation

Characteristics Numb_gr of
fatalities
Industry:
Private industry 688
Construction 566
Heavy construction, except building .............. 467
Highway and street construction .... . 340
Heavy construction, except highway ........... 125
Bridge, tunnel, and elevated highway ...... 70
Water, sewer, and utility lines . 34
Special trade contractors .........ccccoceeeveerieeennns 90
Transportation and public utilities . 52
Trucking and warehousing 44
Trucking and courier services,
except air 44
Trucking, except local ... 34
SEIVICES ..ot 34
Government* 156
State government 83
Construction 57
Heavy construction, except building ........... 56
Highway and street construction . . 55
Public administration ...............cccccceiiiiiinns 24
Local government 70
Construction 38
Heavy construction, except building ........... 38
Highway and street construction. . 37
Public administration .............c.cccccceiiiininns 29
Occupation:
Managerial and professional specialty ...................... 52
Precision production, craft, and repair 183
Construction trades....... 170
Supervisors, construction occupations ... . 55
Construction trades, except supervisors .......... 115
Paving, surfacing, and tamping
equipment OPerators ............cceccevevreenne. 27
Operators, fabricators, and laborers .... 558
Transportation and material moving
occupations 186
Motor vehicle operators 85
Truck drivers ............... 83
Material moving equipment operators . 101
Operating engineers.... . 54
Grader, dozer, and scraper operators ......... 27
Handlers, equipment cleaners, operators,
and laborers 359
Construction laborers .. 335

* Includes fatalities to workers employed in governmental organizations
regardless of industry.

Note: Totals for 2001 exclude fatalities resulting from the September 11
terrorist attacks. Totals for major categories may include subcategories not
shown separately.

Source: U.S. Department of Labor, Bureau of Labor Statistics, in coop-
eration with State, New York City, District of Columbia, and Federal agencies,
Census of Fatal Occupational Injuries.
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Texas had the largest number of
workplacefatalities at road construction
sites; 8 percent (71) of the workplace
fatalities occurred in this State. (See
table 2, page 45.) Other States with a
large number of these types of occupa-
tional fatalities included California (6
percent), Florida (5 percent), Ohio (5
percent), Pennsylvania (5 percent), and
New York (5 percent).

Event or exposure. Morethan four-fifths
(693) of occupational fatalities that oc-
cur at a road construction site were
caused by transportationincidents. Most
prevalent wereworkerswho were struck
by avehicle or mobile equipment, who
accounted for approximately 60 percent
(509) of all fatal work injuries that oc-
curred at aroad construction site. (See
table 3, page 45 .) Other fatal events of
note included highway collisions be-
tween vehicles or mobile equipment (10
percent of all fatal work injuriesat aroad
construction site), being struck by an ob-
ject (5 percent), and falls (3 percent).

Industry and occupation. Inthe private
sector, 82 percent (566) of theroad con-
struction site decedents worked in con-
struction. (See table 4, page 45.) Most
of these construction fatalities (60 per-
cent) wereincurred by workersin high-
way and street construction. No other
major industry group in the private sec-
tor accounted for more than 8 percent
of the fatalities. Government workers
accounted for 18 percent (156) of the
workplace fatalities that occurred at a
road construction site. These fatalities
wereincurred primarily by State and lo-
cal government workers. Asin the pri-
vate sector, decedents working for a
government entity were most likely to
be working in highway and street con-
struction.

Among occupations, 40 percent
(335) of the decedents worked as con-
struction laborers. (See table 4, page
45.) Theremaining decedentswere em-
ployed in the construction trades (20
percent), as material moving equi pment
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operators (12 percent), and as truck
drivers (10 percent), among other oc-
cupations.*

Sruck by vehicle or mobile equipment
incidents. Approximately 60 percent
(509 fatalities) of the occupational fa-
talities that occurred at road construc-
tion siteswerethe result of workersbe-
ing struck by vehicles or mobile equip-
ment. Construction laborers incurred
49 percent (247) of these fatalities. In
addition, 48 percent (242) of the dece-
dentswereworking in the private high-
way and street construction industry.
Geographically, these incidents were
most likely to occur in Texas (9 percent,
or 46 fatalities, of all struck by vehicle
or mobile equipment workplace fatali-
ties at road construction sites), Florida
(7 percent), California (6 percent),
Pennsylvania (6 percent) and Ohio (6
percent). (Seetableb5.)

For fatalitiesfor which thetimeof in-
cident was available, 29 percent of the
decedents who were struck by vehicles
or mobile equipment at aroad construc-
tion site were struck between the hours
of 9:00 am. and 11:59 am., and 17 per-
cent were struck between 6:00 am. and
8:59 am. Thesepercentageswerelarger
than thosefor al fatal occupational inju-
ries, where 23 percent occurred between
9:00am. and 11:59 a.m., and 13 percent
occurred between 6:00am. and 8:59 am.
Fatalities at road construction sites from
being struck by avehicleor mobileequip-
ment also tend to bemoreclusteredinthe
daylight hours (6:00 am. to 5:59 p.m.)
thanfatalitiesin general. Approximately
83 percent of the fatal work injuriesin-
curred by workers at road construction
sites from being struck by a vehicle or
mobile equipment occurred in daylight
hours, while 75 percent of al fatal work
injuries occurred during these hours.

In struck by vehicle or mobile equip-
ment cases, the vehicle or mobile equip-
ment that struck theworker isthe source
of the fatal injury. In 54 percent (274)
of the cases, atruck struck the worker.
Of these trucks, 36 percent were dump

2004

trucks, 21 percent were pickup trucks,
and 19 percent were semitrailer, tractor
trailer, or trailer trucks. Automobiles
were the source in 28 percent (143) of
all cases of struck by vehicle or mobile
equipment at road construction sites.
Finally, construction machinery, which
includes backhoes, levelers, planers,
scrapers, steamrollers, and road pavers,
accounted for 11 percent (56) of the
struck by vehicle or mobile equipment
fatalities. (Seetable6.)

Notethat workersat aroad construc-
tion sitefaced agreater likelihood of be-
ing struck by a construction vehicle or
construction equipment than of being
struck by acar. While 28 percent of the
workers who were killed in struck by
vehicle or mobileequipment incidents at
aroad congtruction site were struck by
automobiles, 31 percent were struck by
dump trucks or construction machinery.

With respect to the activity the dece-
dent was performing when he or she
was struck by avehicle or mobile equip-
ment, 29 percent (147) were construct-
ing, repairing, or cleaning. Approxi-
mately 28 percent were walking in or
near aroadway when they were struck,

i1 [SXSM \\orker fatalities at road con-

struction sites over the 1995-
2002 period, resulting from
being struck by a vehicle or
mobile equipment, by State

of incident

State Number
of of

incident fatalities
Texas 46
Florida 37
California 33
Pennsylvania 30
Ohio 29
MNOIS ..o 23
GEOIGIA «vvveveeeriieeiie e 22
New YOrk ......cccoeevveviieennen, 20
Virginia .....oocveevivenininenens 18
North Carolina.................... 17

Note: Totals for 2001 exclude fatalities re-
sulting from the September 11 terrorist attacks.

Source:  U.S. Department of Labor, Bureau
of Labor Statistics, in cooperation with State,
New York City, District of Columbia, and Federal
agencies, Census of Fatal Occupational Injuries.




IET XM Worker fatalities at road construction sites over the RElJENA Worker fatalities at road construction sites over the

1995-2000 period, resulting from being struck by a 1995-2002 period, resulting from being struck by a
vehicle or mobile equipment, by source of the fatality vehicle or mobile equipment, by worker activity
Fatalities Fatalities
Source Worker activity
Number | Percent Number Percent
All struck by vehicle or mobile equipment
All struck by vehicle or mobile equipment fatalities ....oocooveeieee e 509 100
fatalities! .....c.ovveeeiieeee e 509 100 Vehicular and transportation operation .. 278 55
Vehicles 446 88 Resurfacing and blacktopping . 38 7
Highway vehicle-motorized . 441 87 Directing or flagging traffic .............ccccc.... 93 18
Automobile 143 28 Walking in or near roadway .............c.ccc.... 141 28
.......... 274 54 Using or operating tools or machinery ....... 17
100 20 Constructing, repairing, or cleaning ........... 147 29
57 11 Construction, assembling, or
dismantling ........ccooeveiiiiiiiie 66 13
53 10 Constructing or assembling .. . 10 2
14 3 Installing .......ccoeevvveinenninnn . 14 3
Machinery . 63 12 Dismantling or removing 8 2
Construction, logging, an 56 11 Repairs or maintenance . . 30 6
Excavating machinery ..........ccccooeiiieninennns 21 4 Repairing ............. . 17 3
Backhoes ........ccccouviviiiiiiiice e 9 2 Maintenance ..... 9 2
Bulldozers ........ccocovvviiiiiiiiiiii e 6 1 Inspecting or checking . 18 4
Road grading and surfacing machinery ........ 30 6 Painting, etc. ........ccccceene . 11 2
Graders, levelers, planers, and scrapers ... 20 4 Material handling operations ...................... 12 2
Steam rollers and road pavers .................. 6 1 Physical activity, not elsewhere classified? . 46 9
*In struck by vehicle or mobile equipment fatalities, the source of the fatality 1 ; i ; i ;
is the vehicle or mobile equipment that struck the decedent. Includes walking, sitting, running, and climbing ladders or stairs.
. . . Note: Totals for 2001 exclude fatalities resulting from the September 11
NOT.E‘ Totals for 2001 exc“%de fatalltle_s resuItlng from the Septem'ber 11 terrorist attacks. Totals for major categories may include subcategories not
terrorist attacks. Totals for major categories may include subcategories not shown se
parately.
shown separately.
. s Source: U.S.Department of Labor, Bureau of Labor Statistics, in coopera-
. SOU.RCE‘ u.S. Departmgnt Of L"’.‘b"“ Bureau .Of Labor Statistics, in coopera- tion with State, New York City, District of Columbia, and Federal agencies,
tion with State, New\_(ork City, District of Columbia, and Federal agencies, Cen- Census of Fatal Occupational Injuries.
sus of Fatal Occupational Injuries.

dlightly more than 18 percent were di-
recting or flagging traffic, and 7 percent
were resurfacing or blacktopping. (See

table 7.) O
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1 Preliminary data for 2002 are used in this
analysis.

2 For more information on the Manual on
Uniform Traffic Control Devices, see http://
mutcd.fhwa.dot.gov/

3 See http://safety.fhwa.dot.gov/r oaduser/
wzs.htm

4 For an examination of worker fatalities in
highway work zones from 1992 to 1998, see

5 cror uses alocation code of 65 to designate
fatal work injuries that occur at road construc-
tion sites.

7 Ascertaining whether a record should be
recoded as aroad construction fatality was some-
times complicated by vague and/or incomplete
narratives. For the borderline cases, the determi-
nation as to whether a fatality occurred at a road
construction site was made by examining the com-
bination of the narrative, industry, occupation, and
worker activity. Because there are various defini-
tions of what constitutes a road construction site,
different people may make different determina-
tions asto whether afatal work injury occurred at
aroad construction site. For thisanalysis, there-
classifications were made by the author with in-
put from croi staff. These reclassifications were
based on a consistent set of requirements formu-
lated by the author and cror staff.

8 The examination of the narratives should
mitigate the problems arising from the applica-
tion of the location code. The breakdown for
added recordsis as follows:

pages 5 and 6 of Building Safer Highway Work Years Records Years Records
Zones: Measures to Prevent Worker Injuries added
from \ehicles and Equipment, on the Internet at: 1995 1999
http://www.cdc.gov/niosh/pdfs/01-128.pdf 1996 2000

5 See http://mutcd.fhwa.dot.gov/pdfs/ 1997 .. 2001 ..

2003r 1/Ch6A-E.pdf, page 6C-2.

1998 .. 2002 ..
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In total, 496 records were included because
the location code was 65-road construction. An
additional 348 were added after examining
records.

9 See Table 61 in http://www-nrd.nhtsa.
dot.gov/pdf/nrd-30/NCSA/T SFAnn/T SF2001.
pdf

10 Camille Villanova, "Looking for Safety
Zones," Job Safety and Health Quarterly, Vol. 11,
No. 3, p. 19. For more information on TEaA—21,
see http://www.fhwa.dot.gov/tea21/

1 For more information on the reauthoriza-
tion on TeEa—21, see http://www.fhwa.dot.gov/
reauthorization/index.htm

12 See http://www.cdc.gov/niosh/pdfs/01-
128.pdf

13 The National Work Zone Safety Informa-
tion Clearinghouse was the product of collabo-
ration between the American Road & Transpor-
tation BuildersAssociation (artBa) and the Fed-
eral Highway Administration. Now, it is run
jointly by artBa and the Texas Transportation
Institute. For more information, access http://
wzsafety.tamu.edu and http://wzsafety.tamu.
edu/files/brochure.stm

14 Material moving equipment operators in-
clude occupations such as operating engineers,
excavating and loading machine operators; and
grader, dozer, and scraper operators.
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