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An Abstract of the Report Titled:

A Historical Examination of Accidents
Within the U.S. Army Cecrps of Engineers

By

Derek C. Brown

This report examined U.S5. Army Corps of Engineers accident
records for the period 1977 to 1983. Included in the suhject
anaiyses were examinations of property damages associated with an
accident (by severity of the injury and geographic location),
time of accident occurrence (by severity of the injury and
geographic location), accident incidence rates by geographic
locationy and severity of injuries by phase of construction in
which accidents occurred.

Analysis of property damages by severity or geographic region
revealed no conclusive finding. Analysis of times of accident
occurrence revealed thai most accident distributions tended to
follow the '"classic" distribution suggested by Hinze (1981),
except accidents that occurred during other—than—-normal work
hours and fatalities that occurred within the continental United
States. Analysis of accident incidence rates by geographic
region revealed no conclusive finding. Analysis of accidents by
phase of construction revealed that several phases of
construction appear to experience a disproportionate number of
fatalities as well as a higher percentage of fatalities.
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[ntrodLiction

¥ . .
W loncern for the safety of waorkere is a locical consequence
i of the srganiced labor movement, ard tas evolved gradually with
the Tatuc-ation of our economy and societv as a whole. wWorker
y! :

safety car also be 1nterpreted as a reflectiorn of societal

vaiues, such as tre perceived 1mpcortance of an i1ndividual

¥ Cu’]

relatice to the task at hand. Ore cannot concede that all

countries participating in the international marketplace hzld the
@ csame 37-1=2tal values regarding worker safety, and by the same

S toker ogre cannot proftess the equal status of labovr movements

" within a3l countries. 0Ore might hvpothesize how these

Jiffererces 1mpact the safety records of ronstruction contractocs

X fror 2re Country to the rext.

Cornetiticon within the irtercatioral marketplace requires

ios 0f a guality vproduct,s an 1nexpensive product. or some

N

0y Ccrove
'ﬂ 1deal zombination of the two. Tne construction industrv, where
L —ornetinl.e b:dding 15 the standavds 1s exemplary of the quest

far the i1deal combination of guality and price. Rewards accrue
bz orily to those contractors who can attain the specified gegree of

o qualisy 2t a price lower than their competitors.

Whlz some contractors endeavor to ma<imize profitse through
o improsed construction techniques or creation of situational

TR

ﬁ. advartages. otters search for a shartcut 1n place of genuine

¥ 1rnAavation. [n the latter instance, worker safety is often

N
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e
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alleged as being ore of the first areas to bs compromiced.
Unscrupulous contractors might perceive safety measures as 1
supe« fluous regulrements that contribute nothing to the
completion of the project at bang, while simply detracting from
potential prefits.

arliius measures have been undertaken within the United
States to prevent the umnecessary endangerment and exploitatiocn
o7 workers, ranging from labor strikes to litigation to enac-ment
of the Occupational Safetv and Health Act (0OSHA). Factors
contrrhuting to the hei1ghtened level of safetv consciocusness,
characteri1stic of the modern work environment, include the

cf lifti1gaticn,s i1mposition of pernalties by agencles sul':

{

t
¥

Erosoeq’

s tnose created under 2SHA, anc the moral development of

w

indlviduals withon the comstruction tndustry.,

~ ca-seauence of thils heightened degree of consciousness

1.3 wiorrer safetv has been the advent of agencies

e

s

cormi331008C with the task of assembling safety statistics. The
Zrcupational Safetv ang Health Administratr:on.s for e-amples, has
heen delegated the resgonsibllity for development of injury and
il mess sti=t17 3 within the construction industry (Dept. of
L_abec-, (72710, The Acry, Zorps of Engineers also maintains with:in
—tur=2 a3 Department of Jccupational Saftetvy and Health,
A=iti7as=2d ta3 the promotiorn of safety within the work force for

which 1t 18 regpornsible. and the further analysis of relevant

safety 11formaticn. Some 21t the larger private concerns alsao

DATIOASNN)
0"'» ',.n".
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(Ve

~31ntain entire diviciors within thnelc Ccorgorate straottures
2=dicated to the pronoticon of saferyv within *he wirktciate as3 “re2

1 ndepenrdent devepiopnent of safetr, statistics.

Scome agencies, however, ~2mala bhicdered 1 thelr ef ootz to

tmtegrate safatvy 1nte the wo-bplace through study and amalved

zt3ati1stio=s. Irr 50me 1hastances this mav be the result of 3

renN3Cc10ous deci:s1on hased ar a lace of genurne concern for woTd

fi,

[A]

saftetvs or a lingering belief that 1t is not cost-effecrive *
11tegrate sarety 1nto the wortbkpiace. I ather 1nstances,

como2ting firanmcial interests may preclude the Zomplete analysis
>f data that has been compiled. [n 21ther case, the end result

13 Enat while catet, statistic m3,; have o22n assembied, tb

i
[t

) '

WM

~z zuarantes that they will be ssead to fulfill the purpose for

ARrch the . were coilected, ramsly the ert angc2ment and 1mproceme-s t

2f woorEr o satety and 1ts integrat: intg tne wortplace.

re puroocse 9T this ~“eport e tg demonstrate a methodolody
=L owhiIh 2.1sting 1njdry data Co & anadiwvted to provide
meaningful feedback. This regart foar-kner endeavors ta present
results that may be of bene” it to the const-uction industry as a

absle and nererate 1nterest in the Yurthner study and promotion of

safety 1n the cecnstructiaon workolace.
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Literature Re.lew

R review of literature pertaining ftc conshtrulticn accicerts

all

[OERRS

il

raveailed that 1n spite cf cuvrent e ty pramote sarsty
within the caorstructicn 1mndust-y,, sheortcomings persist that

result 1n tnousands of 1njuri=2s 24ach vyea s, many ot them ratal.

“he Natironal Safety Council estimates that ti"e construction
1dustry employs approximately » million workers (S % ot the
1ndustrial «crkforce) and :rncurs approximately 20 percent of the
1ndustrial *atalities, While death rates declined from 1576 to
1965, construction remalined cne of the most dangerous 1rndustries
r ownich to be emploved. it was also rer-rte thatr 1o 1dece

rates fo- 1ndustrial 1mjuries and 1llnesses 1n 1985, 1984. and

1985 were mighest 1n the constructicr i1ndoestry, (N3C, 19854,

[h]

Wasny wgton State Department of Lator and Industries L & [

f

statig*tios supnorterd the naticn—wide trend ot lower ocrnupaticnal
aeansr rates 10 canstructign toom 1991 trrough (98T, as well as s

decreased rumber of fatalities ~#,-1rg that same pecri1od DLI/DISH.

ot

(783) . However the L & [ starnistiocs also roted 3 decrease 1o the

s17e of tre Tonstracticn woert torce st the state and a

correspording decrease 10 the ~umber of 1rnaurvy accidents foom

1979 to 1R82 (RLI/ZIIO. 1729,

A s X
":!.‘.“'.‘l’:‘.l’:’l‘:.‘l.n l‘:‘l‘:‘!‘:‘u‘:‘."':" . Q‘s‘&’!e.:.l“-‘ .




In Great Brita:in, worker safety within the corstruction

tndustry also appeaés to be a serious concern. In 1983 more
occupationral fatalities occurred in the construction i1ndustrvy
Ciler thanm 1n any agther 1ndustry. It was further noted tnat
construction workers exhibited the highest injury 1ncidence cate
as well as the highecst fatality rate for all industrial workers

with1n the United Kingdom (Civil Engineerinrg, 19835).

It 15 apparent from the literature that a wealth of
1nformation exi1sts supporting the fact that the construction
1ndustrv 1s ore of the most dangerous industries 1n which to
~0rky, and yet this 1nfaormation 1s often too generalized or vague
and i1s seldom presented in a meaningful manner (NSC, 1986). It
15 this 1nformations however, that forms the basis for conducting
essenti1al construction satety research, Wnile the detailed study
of accident phenomena 1s required to promulgate meaningful safety
standards, this does not guarantee the successful implementation

of those standards.

The National I[nstitute for Occupational Safety and Health
(NIJSH) was created under the (ccupaticnal Safety and Health Act,
and assigned resporsibility for conducting and coordinating
research afforts within the construction workplace (Dept. of
lLabor, 1?71)., Despite the cormtinuing efforts of NIGOSH and other
agencies to mitigate the effects of construction accidents.

occupational 1njuries remain a significant factor in the

constructi1on workplace.




It is generally assumed that excavation waork cons:ists of
less than 15 percent of the total effort on most projects, yet
thi1s phase of caonstruction has been the subject of much scrutiny
(MeGBraw-Hill, 197635 Means. 1986). A recent NIOSH report revealed
that for the period (976 to 1981 excavation work annually
accounted for apout [,000 work-related injuries. It is =stimated
that each year 73 of the excavation-related injuries result in

fatalities, representing about 1 percent of all occupational

fatalities that occur annually within the United States

v

»on
5, l‘

&0

(NIQSH, 1983).

[\~
L~
Il
b
s
f iJrder the Fatal Accident Circumstances and Epidemioclogy
.l' \j
y
'ﬂd Projyects NIOSH performed detai1led case studies on the
e
~Jﬂ circumstances surrounding four ¢f the excavation-related
»d,
:) fatalities, It was discovered that established OSHA safety
! »
: - standards regarding excavation were not observed. and adherence
A
. to these standards could have prevented all of these accidents.
W
Iy ~
® MIOSH Zited two primary reasons for this lack of adherence to
K~
.;a OSHA standardss contractors were unaware of the standards,. and
-,Ift
1 -f' . - . . .
:ﬂ requirements withinm the standards were misinterpreted (NIOSH,

1789 . While this study was cenfined to excavation cave-ins, 1t

addressed an 1ssue of 1mpo-tance to the entire construction

R Y

A . .
“}J-;!A ™

Adustrv. namely adherence to established safety standards.
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The underlying reasons for the disregard of safety standards
remain unclear in the absence of further study;: however, 1Y
safety standards are to be successfully i1mplemented 1n the
construction workplaces the reasons why standards are disregarded

must be determined anrd appropriate countermeasures taken.

Further review of construction accident literature reveal=d
the exi1stence of national differences in accident fatality rates,
consistent with the notion that demographic considerations might
be a factor in the safety records of contractors indigenous to

certain countries (NSC, 1986&).

A study of accident occurrences by time of days, conducted by
Hinz (19817, revealed that first aid accidents occurring an one
large caonstruction project did not follow the same distraibution
as reportabi=s injuries. First aid accidents were charactericed
bv a "classic” distribution with peaks at mid-morning and
mid-afterngon and a decline in the number of incidents just
before ncon ana quitting time. Reportable i1njuries were
characterized by a uniform distribution during the mornings and
peak accident occurrence during the noon hour when first aid
accidents were repnrted to be a minimum. The distribution of
reportable 1njuries in the afternocon was characterized by a

steady declime 1n the number of incidents.
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It is assumed that accidents generalliy follow the same
distribution regardless of the severity of the accident, however.
results of this study suggested the possibility that different
patterns may exist for the distributions of different severities
of accidents. Further research was recommended to determine :1f
this phenamencn applied to the entire construction industry
{Hinze, 1981). This recommendation for further study exemplifies
the fact that, regardless of the focus of individual research
efforts, the need persists for specific and detailed research as
an essential element in the effort to Create a truly safe

workplace.
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Research Methodology

As previously stated, the purpocse of this report is to
demonstrate a methodology by which existing injury data can be
analyzed to provide meaningful feedback. Accident data used to
accomplish this objective was acquired fraoam the Army Corps of
Engineers, and included accidents that occurred during the period

1977 to 1987.

3.1 Background

The purpose of this research project at the cutset was to
attempt to identify some differences between the safety records
of United States contractors and foreign contractors based on the
assumption that demcgraphic characteristics might influence a
contractor’s safety practices on the job site. Additionallys 1t
was assumed that accidents that occurred outside the United

States could be largely attributed to foreign contractors.

The decision to use Army Corps of Engineers data was based
on the fact that it included accidents from contractors
originating in many countries. Additionally, this i1nformation
was accessible to the public under the Freedom of Information
Act. The specific procedure by which data was acguired is

explained in detail in Appendix A.
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' Following the initi1al request for 1nformation, & four montr
b
ﬂ&‘
fﬁ delay was experienced before the data was received 1n a form
3 3
b%: compatible with University of Washington computer resaurces. The
RN
DO 2
f) information was sent on a magneti1c tape consisting of eleven
3:::\ _
*ﬂ files, one faor each vyear. A computer printout accompanied the
. l"
RO
ﬁﬂ magnetic tape, and 1ncluded a i=cend depicting the information
‘:‘A'.
i contained within each column of an individual record as well as &
e,
"b
-ﬁj legend to some of the Army Corps’ data coding schemes.
SN
o
SR
29
® 3.2 Format of the Accident Records
Ty,
Ou
}
A
N _ .
K" The Army Corps of Engineers maintains its computerized
’ accident data base on a Harris Series 30 computer system. As
:t:.o 4
*% previously mentioned, each file contains 1nformation on accidents
D)
ﬂ%
W . .
sn recorded 1n a singie year. Each record within a file represents
o
,) an individual accident report, and censequently the file lengths
e
BN vary depending on the number of accidents reported within a given
)
}*V yvear. While the file lengths vary, the individual record lengths
LYy
L are fixed within a given year, It should be noted that the

-ecording system was changed 11 1984. A 228 byte record length

was used fram 1977 to 1983, while a 1936 byte record length began

wante ™ - -
a7 KRB

to be used in 1984, Software limitations precluded use of the

files with the longer record lergtbs. and hence this research

LR
Ll o

s 2ffort was confined to analvyzing data 1n the 1977 to 1983 time

® frame.
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Each column or group of columns within an individual record
\ corresponds to a section of the Army Corps’ Mishap Report,
bq Ergineering Form 339%94. Included within this accident report are
) items such as age and sex of the individual involved, time of dav

‘ﬁ of accident occurrence, monetary value of property damage,

)&Q activity at the time of the mishap, etc. A copy of Engineering
)!. !l
{ Form 3394 is included as Appendix B.
B
S
ol
3 _ . .
JJ% Communication with Army Corps of Engineers personnel
e

indicated that multiple injury accidents result in the filing of

@

‘1??55

more than one mishap report. one for each injured party. General

information about the incident (amgunt of property damage, a

0
‘ narrative, etc.) is only included in the first mishap report, and
o
ﬁ. is referenced i1n additional reports. [t should be noted that no
b)
()
Yo%t
: N multiple injury accidents were observed in this sample
ot
“)? (Humberson, Jan 1988).
f;;
al
c. h:j
?’ﬁ- 3.3 Scope of the Research
Rl
"“ ¥,
o . . .
k Analysis of Army Corps of Engineers’ accident data fraom 1977
&l
?t, through 1983 included an examination of property damages and time
1309
0f day distributions based on geagraphic location and severity of
'ﬁﬁ the accident. Analyses were also conducted that included
‘o
104 . :
‘fﬂ accident incidence rates based on regiocn, and the phases of
14 }:’
L = construction in which accidents occurred based on severity of the
e |
ﬂ& accident.
l‘.
)
o
LA !
| J
IR,
o
L) *'l
)
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It should be noted that 1n conducting the different analvses
of this research effort, the purpose was to examine several i1tems
11 gereral terms, rather than to perform a rigorous statistical
analysis of a single piece of information or of all available

information.

3.4 Structure of the Research

The research was structured to create a profile of ARrmy
Coros accidents from a two—-tiered perspective. This profile
first considered '"Corps-wide'" accidents, representative of all

tvpes of accidents, and fthen included construction accidents as a

subset of "Corps-wide" accidents.

The term "Corps—-wide accidents"” encompasses any and all

repcrtable accidents involving Army Corps of Engineers personnel.

L]
or emplovees of ancther agency or firm under contract to the Army

-

e
o R

-

Corps »f Engineers. According to Army Corps personnel, an

-

zccident 15 also considered '"reportable” 1f it involves a member
of the public and the Army Corps of Engineers acting i1n any

capacity (Humbersonrn, Jan 1988).

[~zluded within the Corps-wide portion of the profile were
motor vehicle accidents, maritime accidents, aircraft accidents,

racreatioral accidentss fires, incidents involving nuclear

8 08 3 VT Ueg¥ia 08 3 U0 T 0 80 U 8y
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reactorss and construction accidents. The construction portion
cf the profile was strictly limited to conmstruction-related

accidents that cccurred on Army Corps of Engineers projects.

Cocrps~wilde accidents were analyzed on the basis of whether
they occcurred within the continental United States (CONUS) or
cutside the continmental Urited States (Non-CONUS) . Analysis of
construction accidents was confined to accidents that occurred

wlthin tne continental United States.

FThe individual analyses used to create thie two-*ti1ered

profile of accidents within the Army Corps of Engineers included

tte following:

o Property damage (Corps-wide and Construction).
o T:me of day ‘'Corps-wide and Caonstruction).
c Corpes-wide incidence rates.

o Phase of Construction.

3.3 Data Extraction

=s mentioned previouslys the original accident records were

stored on a magnetic tape. These records were transferred from

magnetic tape to disk storage on a mainframe computer.

Py
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Extraction of specific i1tems within the data base was
p2rtormed through uvse of a series of computer programs. eal’
designed to extract only the 1nformatiaosn necessary for the
aralvsis at hand. The fixed nature of whe record lengths alica=sz

pertinent columrs to be 1sclatec for each analysis using tne

legendg provided bv the Army Corps of Engineers (see Apoendirix C).

Execution of each program concluded with the creation of

several mew files for each year of accidents analyzed. These new

i}

files wers then tcansferred fecom the mainframe computer to a

cra3

ul

= ! computer using a telecommuriztations software package.

The telzcommunications package transtervced the necessary
lnfaormation 1 the form of & text file. Each text file was then
zgon:248 antoc a spreadsheet, which served as the means by which
maripulations on the data were made.

3 Tacilitate maripulation of the data in a spreadsheet 1t

-1

was recessary to limit the si1:e of the mainframe computer ocutgput

“i1les. The limiting factor i1n determining the size of the output
files was the combired size of the resultant spreadshes=st and
Y spreadsheet program relative to the memory capacity of the
versonal computer used to perform the data manipulations.
~rranging the data in a CONUS/Non-CONUS grouping or by severit,
~nf the accident prcduced spreadsheets of a manageable si1ze, less

than 290,000 bytes.
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! Implementation of a CONUs Mon-CCONUS grouping regulred
-1.-.‘ W

$¢‘ division of the data on the basis of gecgraphic location. as
0 denoted by the Engineering Reporting G-ganizational Code, or
fﬁ EROC. The EROC is the administrative means by whiich the Army
Corps of Engineers apportions responsibllicy for diftecent

o gecgraphic regions. Figure 3.1, a map provided by the Army Corps

\ of Engireers, displavs EROC bourdaries withir the CONUS grouping.

The severi1tv of each acchrgernt 1s represented within the data
PY pase as one of nine levels of severity. The defined levels of
¢ severity include (in order) no 1njurvs first aid, medical
\.' . :
by treatment-——returned to jobs T2dical treatment--terminated or
‘ traisferred, lost workdavs-—-vetu-ned to :abs lost workdays--—
) .
yM terminated oar trangferred, restricted wort activity, fatal, or

"'.". severility unknocwn,

-
u)

.6 Arnal . ases Performed and Parameters Anagivzad

® Each accident record cortailred property damage 1nformation
.ﬂg for up to five parties. A single monetary amount was calculated
3} for each record, and then thi1s was tabuiated according to

® seve~itv of the azcident and the year i which 1t occurred.

W

*%& Intrins:ic spreadsheet functions were used to calculate the total
cronerty damage, the aversge propertv damage per i1nacident, and
. tre standard deviatiorn for eachk level of severitv. by year and

AR g-muping (CONUS o1 Non—-CONUS) .

vy . :
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& The property damage parameters (total amount, number of
1%
’
ﬁh incidents, me2an. and standard deviation) were totalled by
™
' severity of the accident to represent the entire time pericd,
" ) . .
&‘ 1977 to 1583. All monetaryvy values were adj usted to reflect 1587/
o
Y
3 .
k' dollars us:ing U.5. Bureau of Labor Statistics Producer Price
¥
X
( Inderes foar the construction 1ndustry (see Appendix D).
g‘ A representative stardard deviation for each level of severitv was
o
fﬁ, Talculated by weighting the average of the individual annual
& g
:‘!.n . . . .
® standard dev:iations using the number of reported incidents, 1.e.,
- the weight of the i1ndividual annual standard deviation is
3
'; directly prcportional to the sample size for that year.
O
ks
" [
ﬁo » m=d13n property damage value and a 90th percentile were
|
." ) ‘
Q -
ar also calculatea faor each grouping (CONUS or Non-CONUS) to i
;,'ll l
‘) facilirate comparison of 1njury accidents and non—1njury :
L)
|
oy accidents. !
Iy
|9
. [ ]
® The time 3f day information was examined by tabulating the
qw
KX rumber of 1ncidents that occurred during different hours of the
X
\
ﬂ? ~morking days and t-en generating a histogram for each severity of
\
0
5 accident far each group,s CONUS or Non-CONUS.

R

&cci1dent i1ncidence rates, reportec as accidents per million |

-

Y marn-hours, were calculated for the Corps-wide sample only based

z" :
fﬁ on the EROC’s.
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The phase of constructicn a1alvsis e-amied accident
gccurrences based on the severitv of the 1n;ury and the prhas=s of
Zgnstruction 10 wh:ch the accident occurred. The Army Corps of
Engireers caregorilzed constructicn accldents by ninateen
recognized phases ¢f cunstruction and onrne '"'other’” phacse, A
ccmprehensive li1st of these phases 1S presented 10 conjunction

)
4
)
)
( with *he resuits of this anmalyeis.,

)
)
)
3,

%
"
'

n 04 K DM \
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RESULTS

This chapter presents the results of all analyses performed
on data acquired from the Army Corps of Engineers. Presented
first will be the results of analyses performed on the entire
Army Corps accident data base of which construction-related
accidents constitute a subset. This "Corps-wide" analysis will
be followed by a presentation of the results of an analysis

confined to construction-related accidents.

4.1 Corps-Wide Accident Analysis

Included within Section 4.1 are an analysis of property
damages attendant to an accident, an analysis of the times of day
accidents have occurred, and a presentation of the accident
incidence rates for each administrative region defined by the

Army Corps of Engineers.

4.1.1 Property Damage by Severity of the Accident

The primary means of comparison for this property damage
analysis includes the median property damage value, the F0th
percentile of the sample, and, to a lesser extent, the total
property damage and number of reported accidents. The severity

of the accident 1s used to further classify an accident i1in human

terms, ranging from a fatal accident to no injury.
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The property damage assoclated with an accident is reported

as the cost to the government for repair or replacement of the
damaged property. For example, costs incurred by contractors or
subcontractors are not included. Since the reported value is the
actual cost to the government, 1t may reflect a value less than
the total property damage sustained in an incident.

Consequently, the values presented in this property damage
analysis are a conservative representation of the total property
damages attendant to an accident. Furthermore, to facilitate
meaningful comparisons,; the monetary values for all accidents

were adjusted to reflect 1987 dollars.

Initial analysis of the Corps-wide data utilized the average
property damage per incident and standard deviation as the
primary means of comparison. This analysis revealed slight
differences between the costs of CONUS accidents and Non-CONUS
accidents. These differences are summarized in Tat = 4,1, In
the case of injury accidents the average cost per accident
fluctuated between the two groupings, CONUS and Non-CONUS.
However, the average costs of property damages of non-injury

accidents were comparable between the two groupings.
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TABLE 4.1. Corps-Wide Property Damage Summary.

CONUS Mon-CONUS
Injury Accidents
Total Cost $ 12,212,399.49 $ 2,385,531.89
Sample Size 11,472 1,287
Average Cost $ 1,064.56 % 1,853.56
Standard Deviation $ 26,651.21 % 26,281.13
Non-Injury Accidents
Total Cost ® 70,478,222.10 ¢ 19,832,287.78
Sample Size 3,150 {12
Average Cost $ 22,374.04 $ 21,745.93
Standard Deviation % 328,825.11 % 428,345.06

Apparent from Table 4.1 is the existence of large standard
deviations. This reveals that the data is not normally
distributed, and that further analysis must be conducted to

determine the adistribution of property damages.

Additional analysis revealed that the median property damage
value is zero for CONUS and Ngn-CONUS injury accidents reported
during the period 1977 to 1983. Table 4.2 shows the distribution
cf property damages for CONUS and Non-CONUS injury accidents. It
should be noted that the 90th percentile for CONUS injury
accidents is zero dollars, and the 90th percentile for Non-CONUS

injury accidents is 3550 dollars.
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b TABLE 4.2. Distribution of Property Damages for Corps-Wide
IR, Injury Accidents.
e
o Range CONUS Non-CONUS
ﬁg- ({in Dollars) Injuries Injuries
&
j% 0 10,596 1,125
e O to 500 196 27
e S00 to 2,500 301 &7
Q}_ 2,500 to 5,000 166 35
kY 5,000 to 10,000 91 11
e 10,000 to 50,000 95 18
o 50,000 to 100,000 13 2
‘. 100,000 to 300,000 11 1
ﬁ# Over 500,000 3 1
l'g l’
)
Mﬁ Total Injuries 11,472 1,287
*ﬂ Median Value $ 0 $ 0
i 90th Percentile $ 0 $ 550
W5
Y
’ ‘ :
.ﬁ* Table 4.3 shows the distribution of property damages for
)
L
A CONUS and Non-CONUS non—-injury accidents. The median property
-
:Va damage value in the CONUS grouping is $1,070, and the 90th
7]
"
,ﬁt percentile is $13,000. The median property damage value in the
D)
|'|.
%3 Non—-CONUS grouping is %$1,275, and the ?20th percentile is $5,030.
:
;ﬁb TABLE 4.3. Distribution of Property Damages for Corps-Wide
:3 Non-Injury Accidents.
fﬁ Range
X (in Dollars) CONUS Non—-CONUS
,‘. o
&H 0 214 102
$; 0 to 500 650 188
*i 500 to 2,500 1,367 409
° 2,300 to 5,000 351 120
o 5,000 to 10,000 207 42
e 10,000 to 50,000 227 40
h# 30,000 to 100,000 5e 4
Qp 100,000 tao 500,000 43 6
o Over 500,000 9 1
e Total Injuries 3,120 912
3 Median Value $1,070 $1,275
> 90th Percentile 13,000 $3,050
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e The Corps—wide property damage analysis also revealed that
fﬁ‘ the percentage of injury accidents versus non-injury accidents
%
gg' was significantly higher inside the continental United States
(
ke
{
t) than it was gutside the continental United States. Table 4.4
,&2 shows that 78.5 percent of the accidents in the continental
h
o
%ﬁ United States were injury cases, while only 58.35 percent of the
)
E )
(’ accidents in the Non-CONUS grouping were injury cases.
g
(
) ]
Q"’
Qﬁ. TABLE 4.4. Distribution of Accidents and Damages.
DO,
LR
)
o Distribution Distribution
J Type of Accident of Accidents of Damages
;ﬁé CONUS :
:;_p"
K Injury Accidents 78.5 % 14.8 %
M Non-Injury Accidents 21.5 % 85.2 %
.
'0:|. Non~CONUS:
b
a&‘ Injury Accidents 58.5 %4 10.7 %
ah Non-Injury Accidents 41.5 % 89.3 %
(]
1o
%'\ Table 4.4 also reveals that while the distribution of injury
.‘-
‘;3 accidents and non—-injury accidents was significantly different
.
E} between the CONUS grouping and the Non-CONUS grouping, the ;
1
) i
)
#u distribution of direct costs remained relatively unchanged. !
)
. J

Within the continental United States, non—-injury accidents
accounted for 83.2 percent of the damages sustained while outside
the continental United States non-injury accidents accounted for

89.3 percent of the direct costs.

I . NN DR DENAADS OOOBOGIOOROOO0 LI A AACHOAC
e T e A G e 0y e T N G e e e T e b

QOO0
4 "‘.I.l?"

Oy
“a."n.“




) mCrer W T ey ey

kX 24

N Table 4.5 presents a year-by-year compilation of direct

[ costs for accidents that occurred within the continental United
k‘ States, including total property damage and number of accidents,
subdivided by severity of the injury. Table 4.6 represents the

same information for the non-continental United States.

In Table 4.5 and Table 4.6 no coherent trends were observed
i in the annual fluctuations of property damages, either within the
¥ different levels of severity or within the collective categories
of injury accidents versus non-injury accidents. This was

‘) observed to be the case for both the CONUS grouping as well as

K]
?s the Non-CONUS grouping.
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v TABLE 4.5. CONUS Corps-Wide Property Damage by Severity.

.

l cons 197 1978 1979 1980 1981 1982 1983 ToTaL

q

;' Beath Beath

o Total § 1,381,620.29 3,097,178.59  163,080.28  116,615.07 161,039.05 1,001,958.82  37,990.76  Asount = §5,919,282.87
Y N= 33 %2 W 416 32 40 2% N= 2488
. Firstaid Firstaid

4 Total § 65,9755  79,840.30 121,783.67  65,905.96  40,907.46  58,058.88  53,268.57  Amount =  $485,740.39

) Nz 35 20 a9 a8 27 14 13 Nz 166

3 Lest Bays (Retarn ts Work) Lest Rtn
N fotal §  309,399.61 1,848,202.87 140,203.60 177,995.79 301,620.93 197,329.82 265,588.75  Aeount = §2,840,141.37
Y N = 829 %08 992 1170 1101 o 862 Nz §836

¢ Lest Bays {Tersinated! Lost Ters
¥ Total § .00 107,729.25  26,092.40 942.82 .00 .00 427.86  Asount = $135,212.33
N= i1 23 18 ) 15 16 13 N= [H

N

i Bedical (Return to Uork) Med Rte

; Total §  148,375.57  178,057.78  475,974.95 30,509.82 107,788.3¢  35,193.80 172,206.81  Asount = $1,422,147.06
A N 219 207 229 20 295 203 13t M= 1544

! Nedical (Tersinated) fied Tern
:l Total § §,761.83 20,109.46 1,349.83 .00 47,152.98 3,298.80 00  Asount = $76,692.72
N = 4 4 3 3 H 3 0 N = 21

1y e Injury Mo Injury
tH Total $39,142,5%.01 17,610,426.03 7,670,929.66 3,442,021.47 5,286,357.64 3,228,344.23 3,097,351.28  Ascunt =$70,478,222.10
- N= 586 513 488 546 630 360 237 N= 3150

o festricted ork Restrict
3 Total ¢ 69,123.00 .00 1,821.72 00 §,490.76 2,639.04 .00 Asount = $84,080.52
N= 18 9 10 K 3 7 7 N= 59

Unknown Geknoun
Total ¢ 13,125.23 430,92 1,694.0% 19,411.57  439,304.11  691,604.42  83,728.99  Aaount = $1,249,302.24
N= 20 4 3 28 7 70 3 N= 239

e

T XK ]

Total ¢ for Injury Accidents $12,212,399.49
Total & of Injury Accidents 11472

Pt

Total $ for Non-Injury Acc. $70,478,222.10
Total § of Non-Injury Acc. 3150
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TABLE 4.6. Non-CONUS Corps—Wide Property Damage by Severity.

flon CONSS 1977 1978 1979 1980 1981 1982 1983 ToTaL
Beath Beath
Total ¢ 79.38 101,480,953  1,069.79 00 92,217.76 18,748.13 48,885.53  Amount =  $282,482.57
N= 3 8 4 3 12 12 10 N= 34
Firstaid First Rid
- Total 8 11,386.53 2,156.5¢ 5,797,990 11,373.26  20,784.34 50,267.11  4,813.43  Amount = $104,739.28
N = 3 3 3 3 14 13 1 N= 40
Last Bays (Return ts Uerk) Last Rts
Total $274,731.77  17,516.78 14,853.71 92,725.20  31,891.13 14,294.80 165,494.11 Asount = $411,509.49
N= 120 9% 128 127 204 mn 136 N= 1000
Lest Bays (Teraimated) Lest Ters
\ Total $ .00 .09 .00 00 20,891,358 879.48 .00 Ascunt = $21,481,04
e, N= il 2 ] 4 13 i 10 N= 49
W
e Nedical (Return ts Uork) Med Rta
‘*'\ Total $ 38,856.92  10,856.28 6,169.55 928,431.43  75,177.57 32,218.28  5,003.82  Amount = $1.116,713.81
3:} N= 9 12 10 20 17 1 ! N= 80
oK Redical (Terminated) Bed Tern
{ { Total .99 .00 .00 .00 6,848.41 13,195.20 .00 Amount = $20,043.561
Tk = 0 t 0 0 3 2 0 N= ]
e Injury Wo Injury
Total $797,139.72 1,083,453.18 236,941.17 2,392,228.28 {,458,377.68 13,292,609.17 571,538.50  Asount =$19,832,287.78
N= 33 129 103 207 179 138 101 N= 912
Restricted Uort Restrict
Total $ .00 .00 .00 .00 .00 .00 .00 Asmount = $.00
N= § 1 0 0 0 { 0 N= §
Onknoen tnknown
Total ¢ .00 489.81 .00 605.37  90,696.51 133,871.90 898.51 Rsount =  $226,362.10
N= 3 2 2 2 14 24 S N= 52
Total $ for Injury Accidents $2,385,531.89
Total 4 of Injury Accidents 1287
Total $ for Non-Injury Acc. $19,832,267.78
PS Total € of Non-Tnjury Acc. 912
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4.1.2 Time of Day by Seveiity of the Injury

The time of day each accident occurred was tabulated for the
period 1977 through 1983 to generate an hourly distribution of
the number of accidents. Communications with Army Corps of
Engineers’ personnel indicate typical workdays start at 8 a.m.
and end at 4:30 p.m. For the purposes of this analysis it was
assumed that the hours of 8 a.m. to 5 p.m. constituted a "normal"

work shift (Humberson, Jan 1988).

Accidents occurring between the hours of S p.m. and 8 a.m.
were referred to as "other-than-normal” or "off" hours cases, and
were simply tabulated as a unit. It was assumed that different
factors may contribute to accidenrnt occurrence during "off" hours,

and that these accidents warrant further study.

It should be recognized that apportionment of accidents into
"normal"” and "off" hours work shifts ignores the possibility of
flexible work hours, however, communications with Army Corps of
Engineers’ personnel indicate that the assumed delineation of
shift times used in this analysis is reasonable
(Humberson, Jan 1988). Regignal, seasonal, and task-specific
characteristics may have dictated actual shift hours slightly

different than those assumed in this analysis.
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Despite assurances by Army Corps’ personnel that the shift
times utilized in this analysis were reasonable, it is not known
to what extent variance in the actual shift times influenced the
sample. Inclusion of shift start times in the accident data base
would be necessary to conclusively determine the influence of

this unknown.

While the impact of variance in the shift times is not known
conclusively, the hourly distributions of accidents presented in
this section tended to follow the "classic" pattern suggested by
Hinze (1981) for first aid accidents, exemplified by Figure 4.1,
with peaks occurring at mid-morning and mid-afternoon. This
figure includes all reported incidents with the exception of the

fatality cases and the no injury cases.

1e i1

Hour of the Day

FIGURE 4.1. CONUS Injury Accidents by Hour of the Day,
Excluding Fatalities.
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In contrast to the "classic'" appearance of Figure 4.1 13
Figure 4.2, the time of day distribution for CONUS fatalities.
It depicts an increase in the number of fatalities with the
progression of the work day. It is clear that the time of day
distribution for CONUS fatalities is distinctly different from

the distribution of less—-severe accidents.

300
250 -
208 -
150 4

8 9 i@ 11 12 1 2 3 4

Hour of the Day

FIGURE &4.2. CONUS Fatal Injuries by Hour of the Day.

Table 4.7 and Table 4.8 display the time of day
distributions for each level of severity for all accidents
occurring within the Army Corps of Engineers from 1977 through
1983 for which the time of accident occurrence was recorded.
Data in a more raw form, from which the figures and tables in

this section were derived, are included in Appendix E.
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TABLE 4.7. Numerical Distribution of Corps-Wide CONUS Accidents
by Time of Day.

Tise of Fatal  First Lost Day Lost Day Medical  Medical No Injury Restricted Unknown

Day Rid {Returned) {Terminated) (Returned) {Terminated) Work
8 to 9 49 7 541 11 106 3 189 1 10
9 to 19 3 12 730 13 192 2 191 4 13
10 to 11 86 12 938 18 213 1 231 15 14
11 to 12 94 9 787 14 198 { 232 8 14
12te! 116 & 305 § L1 1 166 0 19
{ted 151 i 594 9 159 1 219 7 19
2tol 200 13 693 14 194 3 252 i1 11
Jtos 260 i1 376 8 136 2 262 4 17
4 to 3 254 11 279 e 53 0 189 2 11
0ff Hours 1049 33 1148 ad 181 5 954 3 36
Total 2300 145 6573 113 1500 19 2863 35 180
TABLE 4.8. Numerical Distribution of Corps-Wide Non—-CONUS
Accidents by Time of Day.
Tise of Fatal  First Lost Day Lost Day Medical  Medical No Injury Restricted Unknown
Day Aid {Returned) (Terainated) (Returned} (Tersminated! Work
8t 9 2 2 95 4 S 0 47 1 1
9 to 10 2 4 94 2 12 1 78 0 1
10te 1t 3 & 112 4 7 0 79 0 7
11 to 12 & 2 80 S b 1 87 2 3
12 %0 ! 2 2 23 2 g ! 41 0 2
1 to 2 1 1 3 § 3 1 5 0 3
2to3d s 2 101 { 9 0 LY 1 0
Itod 6 g 114 2 1 1 76 0 e
4 to 3 ) 2 99 3 ) 1 n 1 &
0ff Hours 18 19 233 i1 23 2 339 2 15
Total 48 42 1038 38 86 8 913 7 40

Note that 435.6 percent of the CONUS fatalities occurred
during "off" hours and that 37.3 percent of the Non-CONUS
fatalities occurred during the same period. It cannot be
ascertained from the data whether this is a reflection of the
exposure during "off" hours or if this indicates a high fatality

incidence during "off" hours. However, it is suspected that the
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incidence rate is disproportionately higher than the actual
"agthy exposure. Further study is warranted to establish more

conclusive findings.

hﬂ' Figure 4.3 and Figure 4.4 depict the percentage of accidents
o) that occurred during "other—than-normal" work hours. Only those
[ 4 categories of injuries containing a sample of sufficient size to

W yield reasonable results are represented.
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i,\ FIGURE 4.3. Percentage of CONUS Accidents Occurring During
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4.1.3 Incidence Rates by Administrative Region

Typically viewed as a measure of safety, incidence rates
reflect the ratioc of accidents in a given region to the number of
hours of worker exposure to work-related risks. In this report,
this safety indicator is expressed in accidents per million

worker-hours of exposure.

For the various regions within the continental United
States, the incidence rates for this sample ranged from a low of
zero accidents per million worker-hours to a high of 36.53
accidents per million worker—-hours over the seven-year period
from 1977 through 1983. Outside the continental United States
the incidence rates ranged from 0.41 accidents per million
worker—-hours to 13.64 accidents per million worker-hours over
that same period of time. Incidence rates for the individual
administrative regions, referred to by their Engineering
Reporting Organizational Codes or EROC’s, are depicted in

Table 4.9.
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TABLE 4.9. Incidence Rates by EROC Expressed in Accidents per
Million Man-Hours.
EROC INCIDENCE  EROC INCIDENCE  EROC INCIDENCE
»| -
Albuquerque Dist. 8.46 Huntsville DIV 1.66 Philadelphia Dist.  21.95
Auto Sup Activity 2.38 Jacksonville Dist.  7.60 Pittsburgh Dist. 30.66
Baltisore Dist, 21.09 Kansas City Dist. 13.83 Portland Dist. 12.59
Beard-Rivers/Hbrs 3.57 Little Rock Dist. 18.76 Rock Island Dist. 8.67
Buffalo Dist. 12.70 Los Angeles Dist. 14,87 Sacramento Dist. 9.02
C.E, Research Lab 2.89 Louisville Dist, 14.09 San Francisco Dist. 10.62
Charleston Dist, 4.47 Lower Miss. Vall. {.22 Savannah Dist. 14,00
Chicago Dist. 12,34 Nesphis Dist. 8.03 Seattle Dist. 7.47
Coast Research Ctr  4.99 Nissouri River DIV 2,93 South Pacific DIV, 537
Cold Regions Lab 3.12 Nobile Dist. 13.72 Southwest DIV, 4,12
Detroit Dist. 11,32 Nashville Dist, 28.29 St. Louis Dist. 8.72
En Act Cap Area N/A - 12 New England DIV. 16.10 St. Paul Dist. 7.91
Engr Studies Ctr 0 Nex Orleans Dist.  10.25 Topographic Lab 1.23
Fac Support Agency 1,63 New York Dist. 10.27 Tulsa Dist, 19.40
Ft. Worth Dist. 13.20 Norfolk Dist. 7.75 Vicksburg Dist. 11.20
Galveston Dist. 6.18 North Atlantic DIV  34.53 Walla Walla Dist, 16.60
Hq USACE .81 Nerth Central DIV, ] Water Resources 3.33
Husphreys Ctr NA-0© Ohio River DIV. 4,14 Haterways Exp Sta 2.36
Hunningten Dist. 22.54 Oaaha Dist. 8.79 Wilsington Dist. 11.22

Nen-COMIS

Al Batin, 5.A. Dis 1.890 Jiddah, 5.A. Dist. 1.87 Pacific Ocean DIV 4,90

Alaska Dist. 13.05 Mid East DIV (Rear  2.58 Riyadh, §.A. Dist. .82
European DIV 1.03 Middle East DIV 7.44 Sinai Sup Teas 13.64
Far East Dist, W41 Near East Proj Off  4.70 Seuth Atlantic DIV 2.03
Japan Dist. {.22 North Pacific DIV 7.86

In computing the incidence rates it was observed that many

of the worker-hours reported overseas were attributed to American
contractors and United States government employees, rather than
foreign natiorals or foreign contractors. This discovery
invalidated the assumption that overseas work, and hence overseas

accidents, involved foreigners under contract to the Army Corps

of Engineers. This fact, coupled with the wide variability in

the incidence rates and the geographic spread of the regions

.' outside the continental United States, led to the decision to
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L4 discontinue examining differences in accident trends based on
A regional characteristics in favor of a more meaningful analysis j

focused within the confines of the continental United States.

AR

. 4.2 Construction—-Related Accident Analysis

This section presents results of analyses conducted

exclusively on accidents termed by the Army Corps of Engineers as
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"construction-related." Excluded from the analyses in this
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section are accidents in which the individual involved in the

LA,

mishap was acting in a capacity not directly related to the Army

[~ XS PR

Corps’ construction mission.
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$. Analyses undertaken in this section include an examination
0
]

of property damages attendant to an accident, the times of day
L)

accidents have occurred, and an analysis of accident occurrences
by phase of construction. These analyses were restricted solely

to accidents occurring within the confines of the continental
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" irited States.
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);t 4.2.1 Property Damage by Severity of the Accident
"
., ;
Y : As was the case in the Corps-wide property damage analysis,
'
.ﬂ the primary means of analysis included the median property damage
%ﬁ value, the 90th percentile of the sample, and, to a lesser
ot
extent, the total property damage and number of reported
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accidents. Table 4.10 presents the value of property damages
associated with construction injury accidents compared with
damages sustained in non-injury construction accidents for the

continental United States.

TABLE 4.10. CONUS Construction-Related Praperty Damage

Summary.
Injury Non-Injury
Accidents Accidents
Total Cost € 2,759,703.77 $ 5,025,054.28
Sample Size 356953 403
Average Cost $ 755.46 $ 12,469.12
Standard Deviation $ 12,147.15 $ 32,895.1¢2

Apparent from Table 4.10 is the existence of large standard
deviations, similar to the Corps-wide property damage analysis.
As mentioned previously, this reveals that the data are not

normally distributed.

Additional analysis revealed that the median property damage
value is zero for CONUS injury accidents, and that the median
property damage value for CONUS non-injury accidents is $4800.
Table 4.11 shows the distribution of property damages for CONUS

injury and non—-injury accidents. It should be noted that the

F0th percentile for CONUS injury accidents is zero dollars, and

the 90th percentile for CONUS non-injury accidents is $37,000.
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4 TABLE 4.11. Distribution of Property Damages for CONUS
oot Construction Accidents.
)
)
&k, Range Injury Non-Injury
f\ (in Dollars) Accidents ARccidents
B
13 0 3,315 21
RO O to 500 30 a4
o 500 to 2,300 3e 126
s 2,500 to 5,000 20 60
AN 5,000 ta 10,000 18 79
AN 10,000 to 50,000 33 87
( 50,000 to 100,000 3 1
T 100,000 to S00,000 2 5
q$ Over 500,000 0 0
ooty
Total Injuries 3,653 403
?\' Median Value $ 0 $ 4,800
'.' 90th Percentile % 0 $ 37,000
'
-
v
oo |
:'~ Table 4.12 shows that over 90 percent of all construction-
K
;“J related accidents reported within the continental United States
..I'
X
3? resulted in injuries, and account for 35.4 percent of the total
.‘.
:"'
:53 property damages. Non—injury accidents account for 9.9 percent
\
%%, of the incidents reported and 64.6 percent of the total damages.
LS
1::..
;":l
sﬁx TABLE 4.12. Distribution of Construction-Related Accidents
° and Property Damages.
]
’,gu;' Distribution Distribution
: ! Type of Accident of Accidents of Damaqges
0
w3
% Injury 0.1 % 35.4 %
P Non-Injury ?.9 % 4.6 %
ko
g4
%
e
:? Year-by-year compilations of total property damage and
@
55‘ number of accidents, subdivided by severity of the injury are
l
s\‘ presented in Table 4.13 for the CONUS grouping.
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TABLE 4.13. CONUS Construction Property Damage by Severity.
-
wy
'l".!'
i
3..:‘ )
o
*"'%'- coms 197 1978 1979 1980 1981 1982 1983 ToTAL
?
:':i"; Jeath beath
9"1 \ Total 2380.82 107729.25 97194.19 0 0 43984 0 Asount = $251,288.26
! N= 4 7 9 5 4 5 9 N = ¥
[) }
!}{us:'. First Aid First Aid
"-d o Total 14286.89 58748.35 88061.85 30681.34 0 7807.16 62786  Amcunt = $242,369.59
H N = 3 5 3 6 1 ! 1 M= 20
¥
e tast Rta Lest Rtn
KT Total 203440.56 718324.28 75002.60 58311,75 201952.85 91489.05 210742.44  Aeount =$1,559,463.60
o: W Nz 434 438 an 559 508 441 306 N= 3304
e
KOG Lest Ters Lest Ters
® Tetal 0 0 26092.40  9a2.82 0 0 427.86  Asount =  $27,683,08
;a;. N= 9 17 15 20 10 13 12 N = %
At
-z""a Red Rt fed Rta
;k Total 31902.92 40184.7% 75647.96 193156.96 13472,28  8584.58 103756.05  Asount = $484,733.49
. N 2 ) 19 2 16 18 12 N= 133
i?n‘t.t
* fed Tera Ned Ters
o) Total 0 12927.51 0 0 4715298 0 0 Asount =  $60,080.49
:::.., N 1 ! ! t 2 ! 0 e 7
),
)
t:.'o. e Injury % Injury
e Total 953171.98 765856.62 810338.62 713204.75 535740.02 640955.27 585769.22  Amount =$5,025,054.28
o N = 48 51 53 85 89 55 ¥ N= 403
2:, Restrict Restrict
"Q" Total 49123.00 0 0 0 449076 2639.04 0 Amount = $74,252.80
vy = & 3 2 0 1 2 2 N= 16
e
¢ 10 | ] [
KA Total 0 0 852,31 0 9239.7% 6398.50 41742.02  Asount = $56,032.47
- z 0 0 1 3 12 13 5 N= 34
e
AW Total § for Injury Accidents $2,759,703.77
j" ; Total & of Injury Accidents 3453
K)
s : Total § for Non-Injury fAcc.  $5,025,054.28
O Total § of Nom-Injury Acc. 403

\/
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4.2.2 Time of Day Analysis -- Construction-Related Accidents

The time of day that each construction-related accident
occurred in the continental United States from 1977 to 1983 was
tabulated. GSimilar to the Corps-wide time of day analysis,
accidents that occurred during "normal" work hours were
accumulated on an hourly basis, whereas all accidents that
gccurred during "other-than-normal' work hours were tabulated as

a unit (Humberson, Jan 1988).

The data was accumulated by severity of the accident;

howevers small sample sizes in several of these categories

necessitated consideration of the data in more general
categories, injury or no injury. Preponderant among injury
accidents were the lost days cases as can be observed from

Figure 4.3.
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FIGURE 4.5. CONUS Construction-Related Injury Accidents by
N Hour of the Day.
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Construction-reiated 1njury accidents. i1in a fashian similar
to Corps-wide injury accidents, tended to follow the "classic”
accidenrnt freqgquency distribution (Hinze, 1981). Figure 4.6
reveals tnat construction-related, non-i1njury accidents
generally followed the same distribution as injury accidents,
exhibi1ting peaks at mid-morring and mid-afternoon. Appearances

suggest, haowever, that a gap may exist in the mid—-afterncon data

contributing to a certain degree of incongruity.
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FIGLPE 4.6. CONUS Construction-Related Nan—-Injury Accidents by
Hour of the Day.

Analysis of the accidents that occurred during the hours
between 5 p.m. and 8 a.m., termed "other-than-normal' work hours
or "off" hgurs. revealed that within the continental United
States 30 nercent 2f construction-related fatalities and 25
percent 2f ron—-1njucy aczidents occurred during these hours.

Figure 4.7 displays the percentage of accidents that occurred

duri1ng non—typilcal worbk hours., Only those severity categories
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zentaining a sample of sufficient si1ze to si1eld reasonable

results are presented.
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FIGURE 4.7. Percentage of Construction-Related Accidents
Occurring During Other-Than—-Normal Work Hours.

4.2.3 Analysis of Construction-Related Accidents by Severity and

Phase of Construction

The accident data acgquired from the Army Corps of Engineers
1ncluded 1nformation regarding the phase of constcuction during
which the accident occurred. The Army Corps distinguished
between nineteen distinct whases of caonstruction and one phase

labelled "other”, all of which are listed in Table 4.14.

Appacrent from Table 4.149 135 the concentration of accidents

wilthiin certain phases of construction. Most noctable among these

phases are excavation and earthwork, forming, concrete placement,

and mechanical work.,
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Excavation and earthwork accounted for 17.7 percent of all

constructicn accidents reported on Army Corps projects within the

~ontinental United States from 1977 to 13783, Of the accidents

reported to have occurred during excavaticn and earthwork

cperationss B89.9 percent were :lassified as "lost day" cases, and

2.6 percent of the accidents were fatalities.

Although no 1ncidence rates were avallable to allow direct

comparison of the different phases of construction, 1t appears

noteworthy that 39.35 percent of all fatalities occurred during
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excavation and earthwort operatiaons. Additionally, 47.4 percent

of the rmon-injury accigents occurred during this phase as weil.

Nine of the phases of construction collectively account faor
81.7 percent of all reported construction injuries, 84.2 percent
of ali construction accidents resulting in lost work days, and
83.7 percent of all construction fatalities. These phasess each
with a sample size 1n ercess of 100 accidents, are presented in

Table 4.15.

It should be noted from Table 4.15 that steel erection and
excavation exhibited percentages of fatalities (expressed as a
percentage of injuries within that phase) higher than the
percentage of fatalities for the entire sample, .7 percent and

2.6 percent respectively.

TABLE 4.1S. Fercentage of Lost Day Cases and Fatalities by
Phase of Construction.

Ltost Davys Fatalities

as a % of as a 4 of Fatalities
Total Injuries in Injuries in as a % of
Phase Injuries That Fhase That Phase all Fatalities
Site Prep. 191 95.3 % 0.0 % 0.0 %
Excav. & Earth. 648 872.9 % 2.6 % 39.5 %
Forming 428 Fa.a % t.2 % 1.6 %
Concr. Plcmnt., 309 2.9 % 0.3 % 2.3 %
Steel Erection 181 3.6 % 1.7 % 7.0 %
Carpertry, ext. 109 94.5 % 0.0 % Q.0 %
Utilities 107 F8.1 % 0.9 % 2.3 %
Mechanical 233 ?6.9 % 0.4 % 2.3 %
Other 756 P2.2 % 1.1 %4 18.6 %
Percent of
Entire Sample 1.7 % B84.2 % 1.2 % 83.7 %4
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x& The results oresanted 1n this report are intended to
'

«3 gonerate interest in the further study and promotion of safety 11+
¥ &

£Q tn2 corstruction workplace. This chapter endeavoirs to i1nterpret
I

”,

w the results of thi1s research effort, and provide i1nsights i1nto
~

Y

topics and methods for future analvses,
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" 5.1 Carps-wWide Property Damage Analvsis.
BT

)
D
ot _ .
w& Trne (orps—-wide property damage analysis was presented in
L0
) . o
s Section 4.1.1. and represents a calculation of direct propecty
N
' -
bﬁ§ damag=2s atterdant to accicdent gucurrences wihthin the Army Corps
K

O
n@% of Engineers from 1977 through 1983. As previously mentioned,
b

(Y (3
ﬁﬁ tre property damages reportad reflect the actual cost to the
i.‘\.
:{' gover -ment for repair or replacement of the damaged property. and
eny

m do et 1m1c.ude costs 1ncurred by parties under contract to the

| ]

TN,

° Joverament. It was expected that these property damages would be
o
:&' igher for accidents that occurced outside the continental United
O
) . .
'ﬁ‘ tates, primarily due to additional expenrnses 1ncurred i1n shipping
'

" and resuoplv. or to full replacement of equipment damaged abroad
."‘l
Pq 1n lieu of repaic.
a'::l'

"
e
\.::l.

,
“ it was discovered that the average value of property

Al
125 damaged 11 an 1njury accildent within the continental United
K »
. » . -
hor States was 1,065 dollarss and the standard deviation for this
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sample of accidents was c6,63! dollars. The average propecty
damage for Non-CONUS injury accidents was [|,854 dollars, armd tne
standard deviatian was 26,281.13 dollars. However. the large
standard deviatiors peculiar to thlis propertv damage analysis

indicate that the data 1s not normally distributed.

Further analvsis revealed that the median property damage
value for CONUS and Non-CONUS injury accidents was zero dollars.
Additionally. 90 percent of the inmjury accidents that occurred
outside the continental United States reported less than $5S50 in
property damages, while the 90th percentile for CONUS injury

actlden' s was zero dollars.

ine Corps-wice analveis of property damages attendant to
noc-injury acciaents also revealed the existence of high tandard
devistions. LWhile the CONUS grouping exhibited a standard
deviation of 328.825.11 dollars, the standard deviation for the

Mon—-COMUS g-cunlng was near .y 100,000 dollars higher.

Additional analysis revealed that the median property damage
value tor CONUS nor-:n:ury accidents was $1.079 and the F0th
perZzentile was $13.,000, The m=2dian property damage value far
mONMN— 1y 3Aaccrdents that occurred cutside the continental United

States was $1.273 arnd the Q0th percentile was $5,050,.
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It is unclear whether differences between the two groupings

are a reflection of actual cost differences, disparity the

sample si1zes, cr that ditferent distributions characterize each

Zuding. Statistical analyses of a3 more rigorous nature would

'3

be required to establish more conclusive findings.

Annuait fluctuations within the different severity categories

were noted, however, no d:scernible pattern was observed. It

showld be further noted that there anpeared to be no coherent

trend 1n the relationship between severity of the injury and

property damages. However, accidents resulting in lost work days

typically repcrted the least amgunt of property damage per

itnci1dent, while nmorn—-1njury accidents resclited 11 the highest cost

Ser 1ncigent. it 18 not wNnown whether th.:s phenamencon can be

attribted tn 1nherent characteristics of these accident

severitties. or 1f 1t 1s the result of statiest:cal factors such as

vartitance within & groupling oOr Jifferences 1n sample size.

construction-Related Propert, Damage QAnalysis.

was the case 1n the Corps-wide property damage anal,si1s.

the data was characteri1zed by large standard deviations.

Aralysis of CONUS 1njury accigents revealad that the median

proper-t, ZTamage value and the 2Cth percentile were both zero.
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i The median value for preoperty damages att=20ndant tg CINUS
o non-1njury accidents was $4.800. The F0th percentile was

$37,000.,

Further analysis might roeveal more accurately a
0 . . .
?% Ccharacteristic property damadge distributior, such as a log normal

distribution,

® 5.3 Corps-Wide Time of Day Analysis,

N Based on communrnications with several Army Ccrps of Engineers
’ cersonnel,s & "normal” work shift was assumad to occur between the
&

:ﬂ nours ot 8 a.m. and 3 p.m.. Data taken from the Corps-wide

. L . A

'.$ sample revealed that 1rjury accidents and non—-injuryv accidents
fellowed the "classic" time of day distribution suggested by

ﬁﬁ Hinze (1981) for first aid accidents. This "cla=sszic"” pattern was
Q{? character::zed bv peak accident occurrence during mid-morning and

® mid-artzrnocn. with noticeable dscreases 10 accidents priaor to

§s lunch time and quitting time.

o Coros-wide fatal accidents that occurred within the
&} ccntirental Uniteag States constituted the only significant
degarture from the "classic” time of dav distribution. CUONUZ

® fatalities reflected a trend 1n which the number of accidents

‘$2 that occurred during an hour i1ncreased as the day progressed.
Y

;\ Tmnis phenomenar might be legitimized through the argument that
&
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Yatigue becomes a greater factor as tnhe day progresses. Howe ., e~ ,

cne cannot conclude that fatigue accounts for this degarture from :

L

the norm without first examining the nature of the accidenis. an
the task being performed at the time of the fatality. It 1s
clear that the distribution of Coros-wide fatalities differs
si1grriitfrcantly from the distributions of less-severe accidents,
and that detailed arnalysis of the circumstances surrounding fartal
accidents 1s reguired to account for the distribution of fatal

accidents throughott the waork dgay.

[t was further noted in the "off" hours analysis, that a

nign=- oer-centage of fatal accidents occurred during these
JTthmer—thanrn-naormal’ work hours 1 caompariscon to other severities
of aczidents. CUONLS fatalities that occurred during "oft" hours
mampased 45S.A percent of all fatal accidertse, while thig
percentage dec-=ased to 37.3 percent ocutsi:de the continental
Jnlted atatess, It ¢could not he ascertained from the data wnether
the "1ah 2sr-centage of fatallties that occurred during "oft”
~curs was a reflection cf the expocsure 37 1f this 1ndicated 3
mnigh fatality incidence. However, 1t 1s suspected that the

1nci1dence rate 1s disgroportionately bigher than the actual

”

}

Foavrrharmgre, 1t remains unclear whether "off" hours 1mplies

DR Sy S W )

4

Rty
A

v .

sh1ft worbt, overtimne, or a certain percentage of each. &

creponderance of shitt work could lead to the conclusion tnat

factors other than fatigue contribute to the higher percentage of




fatalities during off nours, wheress., overtime might 1ndicate
fatigue as the primary factor. The 1ntensity and tvpe 2f work
performed are other factors that should be comsi1dered 1n an

analysis of accidents that occurred during "off"” hours. uhile

tme 1mplicatians of this 1nformation remain unclear, further

B
bl
Do) .
i study 15 warranted to establisn more conclusive findings.
AU
ﬁﬁj 5.4 Lonstruction—-Related Time of Day Analvsis.
WY
=
J ‘.':-"
| '\:_\
’;‘ Construction-related accidents also followed the “"classic”
] *W
',*: time 0f day distripution when considered 1n 1njury and non-injury
L
B\ '\:\
‘EQ Qroupings. rather than by 1ndividusal severityvy categories.

x

2

Detailied analvsls =f the time of dav diset-ibutions for 1nmdividual

{

B . _

' t severity C=ategories was nindered by a sm=ll sample size. It
W5

avx shouid D2 noted.s hNowever, TtThat accidents -esuiting in lost wort
1, . ) .
:)\ dave —learly followed the "classic” patterms and were

N W, .

KA Drres>nderant among thigs samplie.,
g

1) »

dt'

':" Lrz2lvsis of "otrhrer—-than-normal’ work hours cases praoduced
r o,y . L

b results simiiar ta the CorpeE-wilise analysis,y which has already
L:\.,'

) ceen discussed.
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.ﬁ: 3.3 Acirdent Ircidence Rates o Region.
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}r* [nri1d2nce rates were dgerived from the accident records and
b mar—-rour listings provided by tne Armv Corps of Engineerss and
i

ﬁw
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region., In combining these two data bases 1t was observed that
much of the work done 1n certain regilorns outside the continental
Uni1ted States was performed by US contractors. rather than
contractors 1ndigenous to the region. [t had been previously
assumed that projects undertaken 1n a foreign country waould be
pertformed by contractors indigenous to that country. While this
assumption was ccmplietely valid for European construction

projectss 1t was nat valid 1n Saudi Arablia or the Far East.

A compiration of factors confounded analysis of accident
incidence rates 1n the context of a CONUS/Non-CONUS groubping.
Wide variability 1n the incidence rates was noted and suggested
thst these groupings may not exhibit a sufficient degree of
ramogersiltvy £fo warrant crepresentaticn of further analyses
gtilizing a CONUS/Non-CZONULS grouping. Furthermores while 1t 13

nresumed that gemographic characterisitics may contribute to

)

2 ciraent occurrerc=s, a CONUS/NMon-CONUS groubing igncres this

5%

%

Ek . . -

,: cresumphian Dotk within the centinental United States as well as

s

‘ cuteice ftre cantinental United States. Ultimatelyv, the
revelation that United States contractors performed a signiticant
amgunt of construct:ion outside the continental United States led

'

w

t3 the conclusion srar a CONUS/Non-CONUS grouping would not
accurately raflect differences hetween United States and foreign

contraZtors.
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Accurate assessment of the differences between United States
contractors and "foreign' contractorss requires analyzing these
contractors based on demographic characteristics rather than just

geographic region.

5.6 Analysis of Accidents by Phase of Construction and Severity.

Analysis of construction-related accidents based on the
phase of construction 1n which these accidents occurred, revealed
that excavation and earthwork aoperations account for more
reported accidents than any other single phase. These operations
account for 17.7 percent of all reported accidents and 39.5
percent of all construction fatalities that occurred on Army
Corps of Engineers projects. It should be further noted that
excavation and earthwork operations accounted for 46.9 percent of

construction-related non—-injury accidents.

Despite the fact that exposure rates for each phase of

construction could not be extracted from the available data, 1t

appears that general conclusions can still be made. As stated

previously, i1t 1s generally assumed that excavation waork consists
of less than |S percent of the total effort on most projects
(McGraw— Hill, 19763 Means, 1986). Thus, the number of
fatalities appears to be disproportionately high during the

excavation and earthwartk phase of construction. However,; 1n the
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absence of further analysis one can only hypothesize the
%ﬂ existence of some causal relationship accountable for the
LX) preponderance of accidents within excavation and earthwork

operations.

o S
) v
AT

Other phases cf construction. considered individually and

i
~

W'

s

{ : collectively, accounted for a significant portion of the accident
Qe

;*t? data. These phases include site preparation, formings concrete

placement, steel erection, exterior carpentry, utilities,

AR
et

mechanical work, and "other'" non-specified phases. Collectively,

®

o

ff%: these phases represent a broad range of construction tasks, and
X

’_ﬁ account for 8l1.7 percent of all reported accidents and 8B33.7

. o

;b ) percent aof all construction-related fatalities.

-

et

2

\7# The data further revealed that 2.6 cercent of the injury

2

:) accidents that occurred within excavation and earthwork

K )

ﬁ@ gperations resulted in fatalities. This percentage of fatalities
el

Wl

m@ withi1n the e<cavation and earthwork phase appearcs to be

i A .'

) . . -

; significantly higher than the 1.2 percent fatalities (expressed

Ty

ﬁ? as a percentage of the number cf injuries) reflective of the

0

i

‘yﬂ entire sample. The steel erection phase of construction also

L

S~ reported a high percentage cof fatalities relative to the number

L

o

4 of 1njuries (1.7 percent). It iz assumed that the high

JEN

' L

X , sercentage of fatalities within these phases can be attributed to
.

P

“F' factors unique to each phase.
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It is unclear whether differences between the phases of
construction can be attributed to inmherent dangers within these
ﬂﬁ phases: or i1f these differences are a function of exposure. It
‘) is also possible that the sample size may have had an impact aon

On the analvysis.

Evident from this analysis 1s the need for future

ﬁ&’ investigaton intoc the peculiarities of operations within the
different phases of construction. While this report simply
provides & cursory analysis of accidents by phase of severity,
there appears to be a distinct need for heightened safety

el consciousness within these phases of constructicon and within the

¢ 1ndustry as a whole.
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APPENDIX A

Data Acguisition Procedure

Accident data can be acguired from the Army Corps of
Engineers by contacting the following agency:
Chief, Occupational Safety and Health Division
Directorate of Engineering and Construction
U.S5. Army Corps of Engineers
Washington, D.C.
20314-1000
Phone: (202) 272-0094
Certain information is required to facilitate acquisition of
the data. For examples it was necessary to specify how the data
was to be used (to avoid any conflict with the Privacy Act), the
type of information desired (e.g. construction accidents from
1977 through 1983), and also the format of the data (printout,
diskette, or magnetic tape). Additional information was required

regarding the format of the magnetic tape, and included the

following items:

o Type of receiving computer (Vax 3)
a Tape Density = 1600 BPI
o Files Unlabeled

o Recorded in ASCII

OO DA DA BO000 OOGOGOG00 \ ORI %0 8%, 000 00 g et ay e -
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L
LA
\i‘ Sample U.S. Army Corps of Engineers Mishap Report (ENG FORM 3394:
15 R
O MISHAP REPORT SUBMIS® N (cc 01) FILE IDENTITY ( 402 12 REQUIREMENTS
e : REPORT 1.3 sasic . FOA YA MO JPINO INJ NO LeonTRoL

- (OCE Supp! 1 to {2.0 SUPPLEMENTAL SYMBOL
1

l\—} AR 38540/ 311 corRecTiON Lleia e |12 |82 )4 8]0 jipansosrn
:,1' N
N
"o
!.. b .

.‘).

LY -
2,00
A "‘a
: 'L'P: SECTION A — PERSON INVOLVED
:. b 1. NAME IALL CAPS - Last, First, Midale) fcc 1348) 2. AGE (cc 49-50) 3. SEX lec 51)

(Nearest Year) 1.XX MALE
® NAms dDEweTRD 20 remate | T |
4. ASSIGNMENT (Gov't Employess Only)

%! y North Pacific Division ) . {Coded by FOA) {cc 52551
4 Seattle District, Seattle, Washington

¥ (648

J,‘:- 5. CLASSIFICATION (Check appropriate box) lcc 561 6. DUTY STATUS (cc &7)
, "\{ 1. O ACTIVE ARMY 5. O OTHER.PHIVATELY EMPLOYED |.’£§ ON DUTY ON POST
': ) 2. X% GOv'T EMPLOYEE 6. O MeEmMBER OF PUBLIC 2. O onN DUTY OFF POST
! ‘ 3. O CONTHACTOR EMPLOVEE 3. O OFF DUTY ON POST
pg. 4. 0 EMPLOYLE OF FOREIGN GOV'T 4 [ OFF DUTY OFF POST f 1
o :_v 7. MILITARY OR CIVILIAN GRADE {c. 58 61} 8. OCCUPATION {cc 6265
b .‘\" (Coded by FCA) {Coced by FOA)
e

ny s
wov WG=7 _| Maintenance Worker
-; (WlcTegT3 [T 8T9T 3
A 9. LENGTH OF TIME ON DUTY (Enter neacest nour) {cc 66-€7) 10. TRAINING COMPLETED lcc 68-691
. )) (Coded by FOA)

e S hours
::; I ¢ | 5 - ] 1| 9
\ \‘ 11. SUPERVISION OF PERSON INVOLVED (cc 701 12. SUPERVISION OF THE SITE lcc 71}
) \'v {Check appropiiate boxi {Check appropriate box)
_\_.: 1. D SUPERVISED 1. £X SUPEAVISED BY CORPS OF ENGINEERS
A 2 B NOT SUPERVISED [‘2‘_ 2. O NOT SUPERVISED BY CORPS OF ENGINEERS 1]
13. ACTIVITY AT TIME OF MISHAP fcc 72-76) BLANK lec 77-75) [ CARD-NO. lec 80}
(Coded uy FOA)
Driving from Office to next work site orl.ﬁclci.jial:t_r_] ]
g1 3/al9 [¢
14. NAHRATIVE DESCRIPTION OF MISHAP (Give a word Rictiure explaining the wha, what, when and where of the mushap. include
descripuions of equipment, condition, site, waather, and other taciors which may have contributed in any way. Use additionat blank
pages if necessa.y. O not continue (his descrsption in the remarks section.}

g AV (in Govt Vehicle, '72 Ford Courier PU, Lic = ) was making Left
@ turn from Powerhouse Road onto Warland Road (@est end of David Thompson Bridge). He
f did not see IR (private '78 Ford 4-Door Sedan, MT Lic Juho was
Pl on the bridge, preparing to turn Right onto Powerhouse Road. rs.s failed to yeild
ﬁ' (as perscribed by posted "Yield" treffic sign) and struck .- ... Vehicle on Left front
[ with the Left Front of Govt Vehicle. No bodily injury was incurred by Messrs. .. -..,
~:r"'~ Visgr, and (s 20,0, , (passenger in /. ., Vehicle). Mr. ssu, is Purhse Elec.
B &7 Mr. vags Purhse Utilityman. (See remarks)

) OHAECTION ACTION BY IMMEDIATE SUPEAVISOR Tnyestigate measures to improve visibility and
* 'l. “possible change of traffic control signs at intersection. Motor vehicle operation to
k e covered in safety training,
t:: ENG fORM 3394 £D1TION GF 1 NOV 74 1S OBSOLETE Poge 1 ot e
... 1 JAN 78
:I:..l Source: U.S5. Armv Corps of Engineers.
»
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Army Corps of Englneers ENG FCRM 3394

page 2.

"
AEPC Y T SUBMISSION fcc O1)
1. B SiC

2. O SUPPLEMENTAL

3. ) CORRECTION

4
)'.E IDENTITY (cc 02:12)

FOA

Yh MO REPT NO iINJ NO

1|63 |8

gl1{2 (6|2 4]0 ]@

SECTION B — THE MISHAP

16. DATE AND TIME fcc 13-22) 17_EXACT LOCATION OF MisHap L1DDY Dam. Warland & Tou
MO DA YR WA (24 he. clock) | 18. STATE OR COUNTY (cc 23.24) NOUSE Road
F
11223 B jo]f2f2]s ‘©°¥4B55°,'LINCOLN County, Montana RS
19, WEATHER (Check appropriate box} {cc 25)
1. O RaN 4.0 foG 7. 0 wino
2. O snow 6. [0 1CE OR SLEET 8. O OTHER ADVCRSE WEATHBR

3. O FLOOD INOT RAIN}

6. {3 TYPHOON. HURRICANE, ETC.

9. BXWEATHER NOT A FACTOR

=

19A. TYPE OF MISHAP (Check sppropriate box} {cc 26)

1. O AIRCRAFY

2. O MARINE (other than recreation)
3. D NUCLEAR REACTOR

4. O RECREATION

5. 0 CONSTRUCTION

6. EXMOTOR VEHICLE, G

7. ~.MOTOR VEHICLE, PRIVATELY OWNED

8. O FIRE
9. 0 OTHER (Specityl

ov'T

198. PHASE OF CONSTRUCTION {Check appr

1. O mMOBiLIZATION
. O SITE PREPARATION
. D EXCAVATION AND EARTHWORK
. O rOuUNDATION
O rORMING
.0 rRAMING
. O CONCRETE PLACEMENT

-~ e

opriste box! (cc 27-28)

8.0 STEEL ERECTION

9.[) SCAFFOLDING

10. 0 ROOFING

11. 0 CARPENTRY, EXTERIOR
12. 0 CARPENTRY, INTERIOR
13. T} TRiM, EXTERIOR

14. 0 TRIM, INTERIOR

15. 0 UTILITIES

16. 0 MECHANICAL
17. 0 TUNNELING
18. 3 DEMOLITION
19. 0 WAREHOUSING
20 T OTHER

1

20. MOTOR VEHICLE UTILIZATION [Check appropriate box) {cc 29)

1. 0 REAL ESTATE ACTIVITIES
2. [J GOING TO JOB SITE
3. X ROUTING JOB TRANSPORTATION

4. ) SPECIAL INVESTIGATION OR TRIP
6. (J RETURNING FROM JOB SITE

3

SECTION C - PROPERTY DAMAGE

2t OWNERSHIP

(V) 8Y FEDE
{2) BY STAT
{3) 8Y FEDE

10ENTIFY ALL DAMAGED
EQUIPMENT OR PROPERTY

RAL GOV'T
€ OR LOCAL GOV'T| DESCRIBE THE
RAL GOV'Y CONTR! pamaGe TO

ESTIMATE OF TOTAL
DAMAGES IM DOLLARS

bt g‘;:’:‘;‘;‘"‘ INDIVIOUAL | gach 1TEM (LABOR & PARTS)
{510THER
41979 Ford Pickup, 30 | pamage to Left Fromg '™ '™
ID-CWE99377 Lic# - 1 headlight, fend
eadlignt, Tender T T Tilelsle
® 1978 Ford 4Dr <39 Ipamage to Left Frnt | “***"
1 *
Lic # (Mont) 4 headlight, fender T T T T 1&
C. {cc 48) lcc 49-5€)
—1r .t [ 1 1
0. {ee 571 lce 58-65) -
| N I
€. {cc 66} icc 67 74y ) i
LT 1 1 ch,l~ ik
BLANK ARD NO
lth 7%-79) icc BO} Zj
Pege 2 0t 4
Source: U.S. Army Corps of Engineers

..‘ (1)
q"'- ,.‘:’,‘.. "l'
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U.S. Army Corps of Engineers ENG FORM 3394 page 3.

AL .T SUBMISSION fcc D1) FILE IDENTITY (cc 02.12)
1.%9 BASIC FOA YR MO REFT _NO INS HQ
2. 0 SUPPLEMENTAL ]
3. O CORRECTION 116G 3|8 ¢j1]2 )2 }a|le V-
SECTION D — THE INJURY )
22. SEVERITY {Check appropniate bor} lec 13-19)
.4 1.0 fiRsT AID 6. 0 LOST AORKDAYS, TERIINATED OR TRANSFERRED
2. D NO LOST WORKDAYS, MEDICAL TREATMENT 6. O RESTRICTED WORK ACTIVITY
RETURN TO JOB .
3. 0 NO LOST WORKDAYS. MEDICAL TREATMENT 7. O faTAL DATE OF DEATH
TERMINATED OR TRANSFERRED 293 NO INJURY "o on o
4. 0 LOST WORKDAYS, CAN RETURN TO JOB Fe ] ]
23. DAYS LOST AND TIME 4. NATURE OF INJURY 25. LOCATION OF INJURY 26. CAUSE OF INJUHY
CHARGED flcc 20-23) {cc 24-25) {cc 26-28) {ce 29-301

{Coded by FOA) {Coded by FOA} {Coded by FQAI

T T T [ T [T T [T]
311

SECTION E - CAUSE ANALYSIS
27. MOTOR VEHICLE OWNERSHIP lcc 1) 28. M/V MISHAP TYPE {cc 32-33)

{& by FOA}
Coded by Government —] fCogedby FOA)
| [1
29. AGENCY OF THE MISHAP (the object most closely 30. SAFETY REQUIREMENT VIOLATED (cc 3943
J‘ #ss0cialed with the MISHAP) {cc Mrﬁ) . (Codad Ly FQA)
S Army Corps of Engrs 2]l gla 1 ' [T 5T F] [

31. CORRECTIVE MEASURES REQUIRED TO PREVENT SiMILAR MISHAPS HAVE BEEN COORDINATED WITH {(Check bux indicating
sppropriate staft) (cc 44)

1.:7 MANAGEMENT ) 4. 0 PERSONNEL {ASSIGNIMENT) 7 O ENGINEERING
2. KX OPERATICONS .. . 5. 0 PERSONNEL (TRAINING) 8 O suprLY
3. O MAINTENANCE 6. O PROVOST MARSHALL 9. ) NON-GOVERNMENT

32 CORRECTIVE ACTION TAKEN OR TO BE TAKEN (cc 40}

{Coded by FOA) m——'

SECTION F — COMMERCIAL VESSEL MISHAPS (To be completed OMLY for navigation mishaps)

3. COAST GUARD LICENSE icc 46) 34. NUMBER OF BARGES lcc 47.50)
' D VES 2.0 no ’——J LOADED I—T—-l LIGHT

35 HP. OF TOW {cc 51} 36. GROSS TONNAGE OF TOW ke 521

1. O ur TO 1000 1.0 UPTO6000 TONS ¢

2. O 10013000 2. D 6001-9000 TONS

3. O 30015000 3. [J 900112000 TONS

4. D 5001-7500 4. O 1200115000 TONS ’

s. 0 7501 aND UP . [ |5 [ 15001 AND OVER [—J

37. COLLISION/MISHAP lcc 53-56)

1. O COLUISION W/OTHER VESSEL 7. O TOW BREAK UP
2. 0] UPPER GUIDE WALL : 8. [J SWEPT DOWN ON DAM
3. 0 uPPER LOCK GATES ! t 9. O BUQY OR DOLPHIN
4. 0 Lock waLL 10. [J WHARFS & DOCKS
8. D LCWER LOCK GATES 11. 0 OTHER
-;':: ¢. 0 LOWER GUIDE wALL ermany [T | seconpaRy [T
*-\.' 38. NAVIGATION AIDS (k¢ 571 |39, APPROACH (cc 88) BLANK {cc 59:79) CARD NO. {cc 80}
Wiy DOWN RIVER UP RIVER 3
L 1. SUPERVISED 1. O way on 3. 0 waron
31‘ 2. NOT SUPERVISED 2. 0 waiTing ) WAITING
-
@
'
\ »
]
o
\"
- .
‘-{ Source: .S, Army Corps of Engineers
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N U.S. Army Corps of Engineers ENG FORM 3394 page 4.
LR
:l" REPO 1
b N UBMISSION fcc O1) Fi' 1DENTITY (cc 0212)
o 1. B asic FOA vi: | MmO REPT NQO INJ NO
2. O SUPPLEMENTAL
t
" 3. ] CORRECTION 1] G633 (8|8 1216 |2]4 0[0
N2 SECTION G - OTHER INFORMATION
) “l ~. mCTIVITY FUNDED BY (Check app.opriate box} lcc 13)
v:'.Q 1. X CiviL wORKS 5. 0 NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
K 2. O MILITARY CONSTRUCTION 6. [0 GENERAL SERVICES ADMINISTRATION
, 3. O AMMUNITION PRODUCTION BASE 7. O OTHER iSpecity)
> 4. 0 POSTAL CONSTRUCTION i
\ 41. CONTRACTOR/EMPLOYER (cc 14-38) BLANK (cc 48-78)] CARD NO. (cc 80
<
N ¢9%69| 4
M 41A. UNSAFE CONDITION  [1B. UNSAFE ACT 41C. UNSAFE PERSONAL
,4"' {ce 3941) i1 k{o‘z“?'i | LacEABYOR lec 4547) a é’f
3 (1 1elé 2 |3 8lcCaution [314[1
O 42 PREPARED BY (Frunt name and uil) sngyg_ggg ‘._#‘_JMrM ! DATE |
° William L. Harryman - | 24 Dec 80
Yernon Howard : S mg £
| 43. REVIEWED BY (Print name ano trtla) Y DATE
N WILLIAM C. ALGUARD Z y
¥ $ Ghief, Project Operations Br. ] 17%'%
3 4
P\ 44 ANALYZED BY (Print nams ana titlel St DATE
N SAM L, MOORE, JR /9 5 ﬁ /{'
Ly Chief <cofetv Office 1&@% DAL
.’ REMARKS (Describe the why and how ol the mishap and any qthec .nlarmumr\ mu nent 1o th r\elvsu Do oytontinue the NARRATIVE
o A DESCRIPTION of mishap in this secnion
e Vehicle equibped with geat belts which were not bemg used Operator
| : disregarded requirement to use seat belts, Increased emphasis will be given
A > this subject,
R N -y
""S‘ bﬁmﬁf
W
L X —_— T —
¥ —
') N
e —~_
)
L) »
a. \
® .
[ — Q

Al

RO AAN
s

EDE‘RS
1ELD Col 1

s Si64

o
¥
K)

\_

)

L]

'\'~

s

o A ) _

¥ CORRECTIVE ACTION M’PRO./ED BY (Pt name ard utte) G = oy .

R Ve ACLEBATK MORASK] M o Dsc

Al 1 oa ol E

: ": GO see-%s Dismct Eg;“ i c. Pogeacie
ia.

L Xy

? Source: U.S. Army Corps of Enginee s
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APPENDIX C

Definition of Columns within Army Corps of Engineers Data Base.

The column numbers and item names correspond to individual
ittems from the Army Corps of Engineers Mishap Report (see
Appendix B). The width (WDTH) and ocutput (OPUT) refer to the
actual size of the columns and data within the computerized data
base. For example, column 37 contains an item called "DUTY"
which has a column width of 1 character and an output of 1
character. Column 37 corresponds to Section A Item 6 on the

first page of the mishap report.

COL I1TEM NAME WDTH OPUT COL  ITEM NAME WOTH oPUT COL  ITEN NAHE WDTH OPUT

1 REC-TYP i 1 90 TYPE-MISHAF i 1 170 L1GHT 2 2
2 EROC 2 2 91 PHASE-CONST 2 2 172 HP 1 1
A YEAR 2 2 93 MU-UTIL l 1 173 TONNAGE t 1
6 NONTH 2 2 9% ANTI 8 8 174 PRI 2 2
8 REPND 3 3 102 ANT2 8 8 176 SEC d 2
11 ININD 2 2 110 ANT3 8 8 178 NAV-AIDS ! )
13 NRHE 3% 34 118 AMT4 8 8 179 APPROACH { 1
49 AGE 2 2 126 AMTS 8 8 180 FUND 1 t
St SEX 1 t 134 SEVERITY ! ! 181 CONT-ENP es 2%
32 ASSIGN 4 4 135 DEATH [ [ 206 UNS-COND 3 3
96 CLASSIF 1 1 141 DAYS-LOST 4 4 209 UNS-ACT 3 3

% 37 DuUTY 1 1 145 NAT-INJ 2 2 212 UNS-PERSON 3 3
58 GRADE 4 4 147 LOC-INJ 3 3 215 OSHA ! 3 n
62 OCCup 4 4 150 CAUSE-IN] 2 2
b6 TIME-DUTY 2 2 152 MV-0WNER i 1 +& REDEFINED ITEMS #¢
48 TRAINING 2 2 153 MV-TYPE 2 2 2 FILEID i 1
70 SUP-PERS 1 1 155 AGENCY 2 2 2 DIV 1 1
7t SUP-SITE 1 ! 157 TYPE 2 2 72 ACTIVITIES 3 S
72 ACTIVITY 4 4 159 PARTS i 1 155 AGENCY-MISHAP M 3
76 ACTIN 1 ! 140 SAF-REQ S 5 155 CODE 3 5
77 DATE b ) 165 CORR-MEAS 1 t 2 EROC-YEAR-MONTH & [}
83 TINE 4 4 166 CORR-ACT 1 ! 79 DATE-D 2 2
87 STATE 2 2 167 CB-LIC 1 1 77 DATE-R 2 2
89 WEATHER { 1 168 LOADED 2 2 81 DATE-Y 2 2

Source: U.S. Army Corps of Engineers.
oy ERIOE ) ;
L S I N S R RS




The actual code contained within the column that represents

"DUTY" was deciphered us.ng the legend that was provided with the

magnetic tape, a sample of which is depicted below.

DATAFILE NAME: DF=DUTY

2 ITEMS: STAKRTING IN POSITION 1
COL ITEM NAME wDTH OPUT TYP N,OEC ALTERNATE NAME
1 DuUTY 1 1 L 0 0
2 DOESCRIPTION 20 20 C - DES
$SREC'O DUTY DESCRIPTION
1 UNKNOw#N
2l 1 ON DUTY ON POST
5 2 ON DUTY OfFF PUST
4 3 OFF DUTY ON PUST
5 4 OFF DUTY JFF POST

Source: U.S. Army Corps of Enginee. =

. ; ; g ; i e PRI DA
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APPENDIX D

U.S. Bureau of Labor Statistics Producer Price Indexes.

Producer Price Indexes

No. 768. PRODUCER PRICE INDEXES, BY STAGE OF PROCESSING: 1970 TO 1985
1087 = 100. Minus $ign (-} indhcates decrease

&. .
(s:. . A e uNG AND | 1970 | 1875 | 1976 | 1977 | 1978 | 1979 | 1980 | 1901 | 1962 | 1963 | 1984 1 1988
95 |
o Cruce materisis for further !
; e 202.7 {209.2 |234.6 [274.3 (3046 |329.0 | 3195 | 3238 | 3308 3061
K%Y Foodstufis and feedstutts. 1902 {1921 |216.2 {2479 (2592 (2574 | 2478 | 2522 | 2595 2350
L Nontoods, exc. fuel ... 206.7 |212.2 |2331 |284.5 |3461 (4137 | 3768 | 3722 seos} 3553
o For manufactunng 2116 (2168 |248.2 (2027 {3574 {4204 | 3872 | 3819 3901 ' 3605
) For construction ... 161.2 (1706 1185.7 |207.0 {2376 (2618 | 2703 2708 | 278.7: 285¢
5% Fuel 3053 '3721 14268 [507.6 (8150 [751.2 | 8861 | 98315| 9313 9096
Manufactunng maustnes ... 300.1 |384.6 [446.2 |549.6 |6905 [864.9 | 1,034.8 | 1,0845 | 10922 10632
Py Nonmanufactunng :ndustnas .| 130.2 287.2 |317.1 {3709 {4211 {4850 5670 6740 | 7822 | 8163 | 8161 8021
Imermediate materiais, sup- |
¥ e} 1009 [100.0 [189.1 [201.5 [215.6 |243.2 |280.3 (3080 | 3104 | 3123 3200 3187
e 3% Matenals and components for e
e manyt e, .| 110.0 [178.7 |185.4 {195.4 [208.7 [234.4 |2657 [286.1 | 2898 | 2034 | 3018, 2995 .
Matena's for— '
A" Food manutacturng.. ... 112.9 2094 |180.0 (1834 (2065 2204 |264.4 [2604 | 2551 | 2584 ] 2711, 2588 i
Wy Nondurabla manufactunng. (1038 [174.7 [184.2 (1900 {196.7 |22218 12595 |2858 | 2844 | 2800 | 2905| 2855
) Durable manutactunny ....... 1147 {188.4 |201.0 {2176 |236.2 [2706 (3010 (3121 | 3101 | 3194 | 32511 3202
§ _&vl Components for manufactur- ,
1 M. oo oo e 111 [158.3 [186.6 [176.8 {189.6 1207.5 [231.8 |2593 | 2739 ( 2804 | 2875 2915
A% Matenais and components to¢ i I
Ed tUCHON ..o.ooooo e 2937 | 3018 3103; 3152
. 5917 | 3648 | 5662 | 5489
-y 2856 | 2866 | 3023 3112
'g' . 2721 | 2771 | 2834 | 2842
‘o‘ 8| 2699 | 2790, 2852
LN 2757 | 2811| 2850| 2840
b 07| 2052) 201.1| 2087
B 2810 | 2846 | 29031 2918
2593 2618 2733| 2M2
,'.‘, 2527 | 257{ 2816 2600
N 2577 | 2600| 2103 2700
i . 3336 | 3353 | 3373 3383
e ..{106. . X . . . | 2267 23337 | 2368, 2418
) Capral equipment . . .. 1112, 5 {1734 j184; ) . ! 2794 | 2872 294.0' 3005
Y ol ANNUAL PERCENT CHANGE ! !
N Crude materials for further !
W, 1.9 29! 32{120]|1706| 110, 80 -29 13 22! -718
", Fooastuffs and feedstutts. 14| 8| 10| 125|147 46} -7 -37 18 29, -94
~ 172 124 | 218 147 ] 183 | 212 21| 160 51 - -23
'.(\ e materials, wp i i
~ pﬂu.emonm | 39] 04| 51| 68| 70| 128 153 92 14 [} 251 -4
MO materais components |
Oof— i
\_-f;'- Munutactuting 40 A7, S4. A8 122 134 77 13 12 28 . R
Construction... .. .. 16] 94 681 801 1051 1011 84 72 21, 28 28 18
® =¥ i B6 | 179 73] 130 45| 235 3791 18417 —61 —-45. 2. —31
e Pinished goods . 35] 02| 44! 65! 78 111 | 135 92 401 1&l 29 K]
¥ Consume- goocs I 31] 83| 37  65: 79 18| 142! 90 36 13 20 5
[N Capna! equipmen' t 48 71 87 65 78 87} 108 | 10.2 57 28 24, 22
o i ! H ! ] ] J
i [} - Represents or rounds to zero ' For 1970, hase yesr & 1969. thereafter change from pnor year shown
DS
o‘¥
Lot
LSS
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e APPENDIX E
L4
L Raw Time of Day Data
_.1..
Lal LIRS
;:',’ 1977 1978 1979 1980 {981 (982 1983 Totals
-\? Death
g 7 to 8 3 4 ! 2 4 4 9 27
; 8to 9 6 12 8 8 3 5 7 49
N 9t 10 9 b 5 8 9 9 13 59
(0 0ttt 16 15 10 15 17 1 2 86
v 1 te 12 19 12 10 22 10 8 15 9%
i 12 to | 15 16 19 24 16 i 5 16
( 1to 2 2 21 30 25 1 13 15 151
‘ 2 to3 27 32 27 0 30 29 25 200
55 3tu b 47 3 3 28 21 4 38 240
e bt05 3 2 3 4 52 3 29 254
o Sto b 35 20 43 33 39 46 30 250
.J. Else 128 19 105 121 i 100 88 172
A »
o Total 366 314 326 n 323 315 286 2300
1
o Firstaid
o 7 to 8 1 0 0 | 1 0 0 3
! 8 tg 9 2 3 ! 2 g 0 0 7
{ l 9 t0 10 8 2 4 3 { 0 2 12
bt 10 to 11 4 0 ! ! 2 3 ! 12
o {1 to 12 2 2 3 0 { 1 0 9
s 12 to 1 t 0 ! 0 3 0 1 6
KT ! te 2 ! 2 2 3 3 0 0 1
i 2t 3 2 2 2 ! 2 0 4 13
3to 4 4 1 3 ! 0 2 ] 1
o 4 to 5 4 ! 3 2 ! 0 0 1
e Stob ! 3 0 0 5 ! ! 1
.i:: Else 10 b 3 8 3 5 4 39
Tetal 3 17 23 22 2 12 13 145
o
e
B Lost Days (Returned)
oY 740 8 20 2 2 29 50 50 3 231
> 8t 9 81 69 80 81 7 73 84 541
. 9 tg 10 86 108 106 98 132 95 105 730
@ 0to 1 121 13 13 1S 10 1% 118 938
.:- 11 to 12 95 103 121 128 120 15 85 767
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