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FOREWORD 

This r epor t  was prepared pursuant t o  Section 207 of the  Surface 
Transpor ta t ion  Assistance Act of 1982 (P .L .  97-424) which reads as follows: 

Sec. 207. The Secre tary  of Transpor ta t ion  s h a l l  prepare,  publiqh, 
and submit t o  Congress not l a t e r  than December 31 of each calendar 
year  beginning a f t e r  December 31, 1982, a repor t  on t h e  highway 
s a f e t y  performance of each S t a t e  i n  the  preceding calendar year .  
Such repor t  s h a l l  provide d a t a  on highway f a t a l i t i e s  and i n j u r i e s  and 
motor veh ic le  acc idents  involving f a t a l i t i e s  and i n j u r i e s  and t r a v e l  
i n  urban areas  of each S t a t e  f o r  each system of highways and i n  r u r a l  
a reas  of such S t a t e  f o r  each system of highways. Such repor t  s h a l l  
be i n  such form and conta in  such o ther  information on highway 
accidents  a s  w i l l  permit an evaluat ion  and comparison of highway 
s a f e t y  performance of t h e  S t a t e s .  For purposes of t h i s  sec t ion  (1) 
t h e  systems of highways i n  a S t a t e  a r e  t h e  Federal-Aid primary 
system, t h e  Federal-Aid secondary system, t h e  Federal-Aid urban 
system, and t h e  I n t e r s t a t e  System (as  such terms a r e  defined i n  
sec t ion  101 of T i t l e  23, United S t a t e s  Code) and t h e  o ther  highways 
i n  such S t a t e  which a r e  not  on t h e  Federal-Aid system, and (2 )  t h e  

I t  terms " s t a t e , "  " rura l  a reas ,  and "urban area" have the  meaning such 
terms have under such s e c t i o n  101. > 

This i s  t h e  seventh repor t  t o  Congress under Section 207.  The repor t s  
conta in  an extension of a s e r i e s  of s t a t i s t i c a l  da ta  published annually 
s i n c e  1967 by t h e  Federal Highway Administration (FHWA) a s  " ~ a t a l  and 
In ju ry  Accident Rates on Federal-Aid and Other Highway Systems," u n t i l  1982 
when it assumed i t s  present  t i t l e .  The s e r i e s  has been a cooperat ive 
e f f o r t  of t h e  FHWAts Off ices  of T r a f f i c  Operations, Highway Safe ty ,  and 
Highway Information Management. The Off ice  of Highway Information 
Management is  t h e  former Off ice  of Highway Planning, Highway S t a t i s t i c s  
Division.  The S t a t e s  have provided t h e  da ta  f o r  t h i s  s e r i e s  through the  
Highway Performance Monitoring System (HPMS), and i t s  predecessors,  
administered by t h e  Office of Highway Information Management. Data from 
t h e  F a t a l  Accident Reporting System (FARS) administered by t h e  National 
Highway T r a f f i c  Safe ty  Administration (NHTSA) have been used t o  v e r i f y  t h e  
HPMS d a t a .  

SUMMARY 

This r epor t  presents  d a t a  which can he used i n  the  evaluat ion of t h e  
highway s a f e t y  performance of t h e  S t a t e s .  The da ta  were submitted by t h e  
S t a t e s  through t h e  Highway Performance Monitoring System operated by the  
Federal  Highway Administrat ion .  The t r a f f i c  accident s t a t i s t i c s  f o r  1988 
show an increase  of about 700 f a t a l i t i e s  over 1 9 8 7 .  A dispropor t ionate  
sha re  of t h e s e  f a t a l i t i e s  occurred on non-Federal-Aid c o l l e c t o r  and l o c a l  
highways. The o v e r a l l  f a t a l i t y  r a t e  per  100 mi l l ion  veh ic le  miles of 
t r a v e l  was 2.32, which was lower than t h e  record low of 2.41 s e t  i n  1987. 
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HIGHWAY SAFETY PERFORMANCE - 1988 

SECTION I--INTRODUCTION 

A .  Purpose of Report 

In  response t o  t h e  Congressional d i r e c t i o n  given i n  the  Surface 
Transpor ta t ion  Assistance Act of 1982, t h i s  r epor t  provides motor veh ic le  
t r a f f i c  accident  da ta  which may be used, together  with o the r  re levant  
information, i n  evaluat ing and comparing t h e  highway s a f e t y  performance of 
t h e  S t a t e s .  I t  i s  not  the  purpose of t h i s  r epor t  t o  present  e i t h e r  a  
d e t a i l e d  ana lys i s  of t h e  da ta  o r  a  completed evaluat ion o r  comparison of 
S t a t e  highway s a f e t y  performance. The t e x t  of t h e  repor t  is pr imar i ly  
t echn ica l  d e t a i l  and background information which may a s s i s t  those who 
analyze o r  i n t e r p r e t  t h e  s t a t i s t i c a l  t a b l e s  and graphs. 

B . Terminology 

Def in i t ions  serve  t o  descr ibe  terms which a r e  not  i n  common use and t o  
c l a r i f y  the  intended meaning of f ami l i a r  terms which may be ambiguous. 
I n t e r p r e t a t i o n  of laws is g r e a t l y  f a c i l i t a t e d  by the  use of c a r e f u l l y  
defined terminology. Simi lar ly ,  t h e  i n t e r p r e t a t i o n  of s t a t i s t i c s  i s  
dependent upon an understanding of t h e  terminology used i n  t h e  c o l l e c t i o n  
and processing of t h e  d a t a .  Such an understanding is p a r t i c u l a r l y  
important when s t a t i s t i c s  from two o r  more sources a r e  combined o r  
compared. For t h i s  reason, an explanation of pe r t inen t  terminology 
precedes the  s t a t i s t i c a l  da ta  i n  t h i s  r epor t .  

The two primary sources f o r  t h e  d e f i n i t i o n s  which follow a r e  Section 101 of 
T i t l e  23  of t h e  United S t a t e s  Code and t h e  Manual on C l a s s i f i c a t i o n  of 
Motor Vehicle T r a f f i c  Accidents (ANSI D16.1-1989). The accident  da ta  i n  
t h i s  repor t  have been co l l ec ted  and processed by thousands of persons i n  
S t a t e  and l o c a l  agencies and t h a t  devia t ions  from t h e  standard d e f i n i t i o n s  
a r e  not unusual.  Most of the  devia t ions  a r e  r e l a t i v e l y  minor, but some a r e  
no t .  Users of accident  s t a t i s t i c s  should be cons tant ly  a l e r t  t o  the  f a c t  
t h a t  s t a t i s t i c a l  d i f ferences  may r e f l e c t  d i f f e rences  i n  terminology r a t h e r  
than d i f fe rences  i n  accident  experience. 

Terms used i n  t h i s  repor t  a r e  defined as follows: 

A motor vehic le  t r a f f i c  accident  i s  an accident  involving a motor 
yehic le  i n u s e  within t h e  right-of-way or o the r  boundaries of a  
t raf f icway open f o r  t h e  use  of t h e  publ ic .  

An in ju ry  i s  any bodily harm received by a person i n  a motor vehic le  
t r a f f i c  acc ident .  

A f a t a l  in jury  i s  any i n j u r y  t h a t  r e s u l t s  i n  death.  

A ~ n f a t a l  in ju ry  i s  any i n j u r y  o the r  than a f a t a l  i n j u r y .  



A f a t a l  accident  is a motor veh ic le  t r a f f i c  accident  r e s u l t i n g  i n  one 
o r  more f a t a l  i n j u r i e s .  

A nonfa ta l  in ju ry  accident  is  a mptor veh ic le  t r a f f i c  accident  t h a t  
r e s u l t s  i n  one o r  more i n j u r i e s ,  but  no f a t a l  i n j u r i e s .  

A f a t a l i t y  i s  t h e  death of any person who s u f f e r s  a  f a t a l  in ju ry .  For 
i t s  s t a t i s t i c s  on motor veh ic le  t r a f f i c  f a t a l i t i e s ,  t h e  Department of 
Transportat ion uses a  30-day counting r u l e ,  including only those  
deaths which occur wi th in  30 days of the  f a t a l  in ju ry .  Approximately 
two percent of t r a f f i c  f a t a l i t i e s  occur l a t e r .  

A nonfa ta l ly  in jured  person i s  one who s u f f e r s  a  nonfa ta l  in ju ry  i n  
e i t h e r  a  f a t a l  accident o r  a  nonfa ta l  in ju ry  accident .  

Vehicle miles a r e  t h e  miles of t r a v e l  by a l l  types of motor veh ic les ,  
a s  determined by t h e  S t a t e  highway departments on t h e  bas i s  of ac tua l  
t r a f f i c  counts and es tabl i shed es t imat ing  procedures. 

The f a t a l  accident r a t e ,  nonfa ta l  in ju ry  accident  r a t e ,  f a t a l i t y  r a t e ,  
and nonfa ta l  in ju ry  r a t e  a r e ,  r e spec t ive ly ,  t h e  number of f a t a l  
acc idents ,  nonfa ta l  in ju ry  accidents ,  f a t a l i t i e s ,  and nonfa ta l ly  
in ju red  persons per  100 mi l l ion  veh ic le  miles of t r a v e l .  

An urban highway is  any road o r  s t r e e t  within t h e  boundaries of an 
urban a rea .  An urban area  i s  an area  including and adjacent t o  a  
municipal i ty o r  urban place with 5,000 o r  more populat ion.  The 
boundaries of urban areas  a r e  f ixed by the  S t a t e  highway departments, 
sub jec t  t o  t h e  approval of t h e  Federal Highway Administration, f o r  
purposes of the  Federal-Aid highway program. 

A r u r a l  highway is any road o r  s t r e e t  which is not an urban highway. 

Travel dens i ty  i s  t h e  average number of veh ic le  miles driven on a 
sec t ion  of highway each day divided by t h e  length of t h e  sec t ion  i n  
mi les .  I t  i s  expressed as  a  number of vehic les  and may be re fe r red  t o  
a s  average d a i l y  t r a f f i c  (ADT). 

The provis ional  ra te-dens i ty  r e l a t i o n s h i p  is t h e  r e l a t ionsh ip  between 
f a t a l i t y  r a t e s  and average d a i l y  t r a f f i c .  I t  i s  based on da ta  f o r  t h e  
4-year period preceding t h e  calendar year f o r  which d e t a i l e d  da ta  a r e  
reported.  I t  i s  l abe l l ed  "provisional"  t o  make it c l e a r  t h a t  it is  t o  
be used as a  guide ra the r  than a s tandard.  A provisional  r a t e -dens i ty  
r e l a t ionsh ip  may be described graphica l ly  o r  mathematically by a 
r a t e -dens i ty  curve. 

A provis ional  range f o r  a given period of time i s  based on a 
provis ional  r a t e -dens i ty  r e l a t ionsh ip  and the  volume of t r a v e l .  The 
provis ional  range ind ica tes - - fo r  an appropriate volume of t r a v e l - - t h e  
amount of devia t ion  from f a t a l i t y  r a t e s  on a r a t e -dens i ty  curve which 
might be expected i f  t h e  devia t ion  were random. 



The c h a r a c t e r i s t i c s  of t h e  funct ional  c l a s s e s  of highways re fe r red  t o  i n  
t h i s  compilation of s t a t i s t i c a l  da ta  a r e  b r i e f l y  described as  follows: 

A r t e r i a l  highways serve  major t r a f f i c  movements o r  major t r a f f i c  
co r r idors .  While they may provide access t o  abu t t ing  land,  t h e i r  
primary function is  t o  serve  t r a f f i c  moving through t h e  a rea .  

Local highways a r e  those roads and s t r e e t s  whose p r i n c i p a l  function i s  
t o  provide d i r e c t  access t o  abu t t ing  land. 

Col lec tor  highways a r e  those  highways which l i n k  l o c a l  highways t o  
a r t e r i a l  highways. 

The c h a r a c t e r i s t i c s  of t h e  severa l  Federal-Aid highway systems re fe r red  t o  
i n  t h i s  repor t  a r e  b r i e f l y  described as follows: 

Federal-Aid Primary, Secondary, and Urban highway systems a r e  those 
f o r  which Federal-Aid highway matching funds may be spent  by the  
S t a t e .  

The Federal-Aid Primary system i s  a system of connected main roads 
important t o  i n t e r s t a t e ,  s ta tewide ,  and regional  t r a v e l ,  cons i s t ing  of 
r u r a l  a r t e r i a l  routes and t h e i r  extensions i n t o  o r  through urban 
a reas .  

The I n t e r s t a t e  System - i s  a p a r t  of t h e  Federal-Aid Primary system. I t  
i s  a system of freeways ( i . e . ,  expressways with f u l l y  con t ro l l ed  
access)  connecting and servi-ng t h e  p r i n c i p a l  c i t i e s  of t h e  United 
S t a t e s .  

The Federal-Aid Secondary system cons i s t s  of r u r a l  major c o l l e c t o r  
routes .  

The Federal-Aid Urban system cons i s t s  of urban a r t e r i a l  and co l l ec to r  
routes ,  exclusive of urban extensions of t h e  Federal-Aid Primary 
system. 

The f a t a l i t y  s t a t i s t i c s  i n  t h i s  repor t  d i f f e r  somewhat from those  reported 
elsewhere. For i t s  motor vehic le  t r a f f i c  f a t a l i t y  s t a t i s t i c s ,  t h e  
Department of Transportat ion (DOT) uses a 30-day counting r u l e . l /  Under 
t h i s  r u l e ,  deaths r e s u l t i n g  from an accident  a r e  counted only i f  they occur 
within 30 days of t h e  acc ident .  T r a f f i c  f a t a l i t i e s  a r e  l i s t e d  by t h e  time 
and place of t h e  f a t a l  acc ident .  Similar  s t a t i s t i c s  published by t h e  
National Center f o r  Health S t a t i s t i c s  (NCHS) a r e  l i s t e d  by t h e  time of 
death and p lace  of residence of t h e  deceased, using a 12-month counting 
r u l e .  

1/ Federal Highway Administration/National Highway T r a f f i c  Safe ty  - 
Administration; %ighway F a t a l i t y  Counting ~ u l e " ;  Federal  Regis ter ,  Volume 
4 3 ,  N o .  191; pp. 45486-45488; October 2 ,  1978. 



Another d i f f e rence  i n  t h e  repor t ing  of f a t a l i t i e s  which r e s u l t  from motor 
veh ic le  acc idents  i s  t h e  treatment of deaths r e s u l t i n g  from n o n t r a f f i c  
acc idents .  Examples of motor veh ic le  n o n t r a f f i c  acc idents  a r e  those which 
occur i n  t h e  driveways of p r i v a t e  homes o r  i n  o ther  locat ions  ou t s ide  t h e  
rights-of-way o r  o ther  boundaries of roads which a r e  open f o r  publ ic  use .  
Annual motor vehic le  f a t a l i t y  f igures  f o r  the  United S t a t e s  reported by 
NCHS and t h e  National Safe ty  Council (NSC) genera l ly  include about 1,000 
n o n t r a f f i c  f a t a l i t i e s - - d e a t h s  which a r e  not included i n  DOT repor t s .  

The number of nonfa ta l ly  in jured  persons i s  a l s o  counted i n  a  v a r i e t y  of 
ways. In t h i s  publ ica t ion  t h e  number of in jured  persons i s  the  number 
reported by po l i ce .  The NSC, f o r  comparability with i n j u r i e s  from 
i n d u s t r i a l  and o ther  acc idents ,  repor ts  the  number of persons d isabled  
beyond t h e  day of t h e  acc ident .  Another approach is  taken i n  the  National 
Health Survey by t h e  Bureau of Census. In  t h e  National Health Survey, t h e  
estimated number of i n j u r i e s  i s  based on responses t o  household in terviews.  
National Health Survey in ju ry  f igures  tend t o  be about twice as  high as  
those reported by NSC. The police-reported f igures  used i n  t h i s  
publ ica t ion  a r e  midway between t h e  o the r s .  

C .  Highway Safety Performance i n  1988 

The t r a f f i c  accident s t a t i s t i c s  f o r  1988 show an increase  of about 700 
f a t a l i t i e s  over 1987. A d ispropor t ionate  share  of these  f a t a l i t i e s  
occurred on non-Federal-Aid c o l l e c t o r  and loca l  highways. The o v e r a l l  
f a t a l i t y  r a t e  per 100 mi l l ion  vehic le  miles of t r a v e l  was 2 . 3 2 ,  which was 
lower than t h e  record low of 2 . 4 1  s e t  i n  1 9 8 7 .  

Table 1 contains t r a v e l  and accident  da ta  by highway system f o r  t h e  United 
S t a t e s .  I t  i s  a  summary of the  d e t a i l e d  da ta  contained in Tables 2 through 
6 .  Estimates have been included where da ta  reported by t h e  S t a t e s  were 
incomplete. Only one S t a t e ,  Tennessee, was unable t o  submit any nonfa ta l  
in ju ry  accident  da ta  i n  time f o r  inc lus ion i n  t h i s  r e p o r t .  South Dakota, 
South Carolina and North Carolina were unable t o  submit nonfa ta l  accident  
da ta  for each highway system i n  time f o r  publ ica t ion .  

The data permit comparison of numbers and r a t e s  (per 100 mi l l ion  veh ic le  
miles)  f o r  acc idents  and c a s u a l t i e s  on Federal-Aid and o ther  highway 
systems. F a t a l i t y  r a t e s  on the  I n t e r s t a t e  System a r e  l e s s  than hal f  of 
t h a t  f o r  o the r  highway systems, even though a  l i t t l e  more than o n e - f i f t h  of 
a l l  highway t r a v e l  i n  t h e  United S t a t e s  occurs on t h e  I n t e r s t a t e  System. 

Table 2 contains a summary of t r a v e l  and accident  d a t a ,  i ~ i c l u d i n g  
pedes t r ian  d a t a ,  by S t a t e .  Pedestr ian f a t a l i t y  r a t e s  r5tnail-I v i r t u a l l y  
unchanged a t  0.35 (per 100 mi l l ion  vehic le  miles)  over a  3-year period.  
The pedes t r ian  in ju ry  r a t e  decl ined by about 4 percent from 1985. The data  
are presented i n  g rea te r  d e t a i l  i n  Tables 3 through 6 .  The number of 
pedes t r ians  in ju red ,  f a t a l l y  o r  nonfa ta l ly ,  a r e  reported f o r  each S t a t e  
together  with pedes t r ian  in ju ry  r a t e s .  
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TABLE 1, U.S. VEHICLE MILE RATES BY HIGHWAY SYSTEM - 198%' 



TABLE 2. STATE ACCIDENT SUMMARY - 1988 

STRTE 

RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 

OIST. OF COL. 
FLORIOR 
GEORGlR 
HRUR l I 

FATAL 
HIGMURY VEHICLE RCCIOENTS 

MILES NILES 
In ILL IONSl  

NUMBER RRTE I/ 

90.418 39.684 92 1 2.32 
12,189 3.841 86 2.24 
70.282 34.247 844 2.46 
77.094 19.219 532 2 - 7 7  

162.562 241.575 4.873 2.02 
77.149 27.665 450 1.63 
19.798 26.062 446 1.71 

5.387 6.404 143 2.23 

lORHO 
ILLINOIS 

I 
INOIRNR 

KANSAS 
KENTUCKY 
LOUlSlRNR 
HRlNE 

MRRYLRNO 
MASSACHUSETTS 
MICHIGAN 
MlNNESOTR 

MISSISSIPPI 
n 1 SSOUR I 
MONTRNR 
NEBRRSKR 

NEVROR 
NEU HRMPSHIRE 
NEW JERSEY 
NEU MEXICO 

NEW YORK 
NORTH CAROLINR 
NDRTH ORKOTR 

OKLRHOM R 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRNO 

SOUTH CRROLINR 
SOUTH ORKOTR 
TENNESSEE 
TEXRS 

UTRH 
VERMONT 
VlRGlNlR 
HRSHINGTON 

WEST YiRGlNIR 
HISCONSIN 
WYOMING 

sun 4/ 

U.S-TOTRL 51 

NONFR' 
l N JUI 

RCClOl 

NUnBER 

29.993 
3 .so0 

38.639 
11.200 

235.491 
25.620 
33.073 

5.748 

9.236 
142,284 
63.372 

8.709 

7.134 
122.972 

49.678 
19.123 

21.461 
34.164 
39.244 
12.667 

51  . d l 6  
66.442 

105.067 
30.743 

12.992 
44.431 

5.495 
14.892 

10.167 
7.741 

96.193 
17.133 

196,719 
31.886 

3.417 
126.496 

20.134 
21.577 

100.241 
8,532 

31.065 
4.455 

2' 152:004 

14.658 
4.869 

51.970 
49.482 

18.440 
40.769 

3.348 

2.256.082 

2.302.499 

IRL NONFATRLLY FRTRLLY NONFRTRLLY 
FATALITIES INJURE0 INJURED INJURE0 

PERSONS PEDESTRIANS PEDESTRIANS - 
I 

- 

- 

- 

- 

- 

-- 

-- 

-- 

-- 

-- 

-- 
-- 

I 
ON R TOTRL TRAVEL OF 1.981.392 HILLION VEHICLE MILES FOR STRTES REPORTING 

1/ PER 100 MILLION VEHICLE MILES. 
2/  DRTR MOT REP0 
41 RRTE CRNNOT B 
4/ U.5. ESTIMRTE 



D. National Trends 

From a rate of more than 18 fatalities per 100 million vehicle miles in the 
mid-1920's the average rate has gone down more than 3 percent per year to a 
record low rate of 2.32. 

Figures 2 and 3 graphically illustrate national traffic fatality and injury 
rate trends from 1967 through 1988 for Interstate and other highway 
systems. Fatality rate trends were gradually downward for all systems 
through 1986. Although these trends were interrupted by relatively stable 
periods following a sharp drop in 1974, the downward movement resumed in 
1981. In 1987 and 1988, fatality rates for rural Interstates rose and at 
the same time the fatality rates for urban roads off the Interstate system 
declined. In 1988, roads off the Interstate system in urban areas reached' 
an all time low fatality rate of 1.80. The rural Interstate fatality rate 
of 1.56 in 1988 is still below the most recent high of 1.79 in 1981. Rates 
for urban Interstate and rural roads off the Interstate system remained 
nearly constant. Trends for reported injury rates have also been generally 
downward during the 1967-1988 period. 

Figures 4 and 5 illustrate national fatality and injury rate trends from 
1978 through 1988 by highway system. In the mid-19701s, non-Interstate 
Federal-Aid highway systems were realigned by adopting functional 
classifications as the basis for assignment of highways tu each system. As 
a result of these changes, trend data are only available for a short period 
for most systems. The time period covered in Figures 4 and 5 corresponds 
largely with the period of relative stability which is apparent in Figures 
2 and 3 .  

There are decreases in fatality rates for urban highways, both Federal-Aid 
and non-Federal-Aid, Federal-Aid Secondary and non-Federal-Aid rural. Also 
in Figure 4, a 2-year increase is seen for Interstate rural and a slightly 
smaller increase in 1988 for urban Other Federal-Aid Primary roads. 

In 1988, forty States had raised their speed limit on certain rural 
Interstate roads from 55 mph to 65 mph as allowed by the Surface 
Transportation and Uniform Relocation Assistance Act of 1987, enacted April 
2, 1987. The National Highway Traffic Safety Administration reported in 
October, 1989 in an evaluation of the effects of the higher speed limit 
that about one-third of the fatality increase on rural Interstates is 
attributed to greater vehicle miles of travel, and the remainder of the 
increase is attributed to other factors including greater speed. 

The 1967 through 1981 data used in Figures 3 through 6 were published in 
the annual Federal Highway Administration reports, "Fatal and Injury 
Accidents on Federal-Aid and Other Highway Systems.'' 
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E .  Comparison of S t a t e  S t a t i s t i c s  

This repor t  was prepared t o  help meet the  need f o r  s t a t i s t i c a l  da ta  t o  be 
used i n  comparing and evaluat ing  the  highway s a f e t y  performance of t h e  
S t a t e s .  Those who use t h e  repor t  should be aware of some of t h e  s t r eng ths  
and weaknesses of the  da ta .  For t h e  most p a r t ,  t h e  da ta  have been 
submitted by S t a t e  highway departments through t h e  FHWA'S Highway 
Performance Monitoring System. Accident da ta  o r i g i n a t e  i n  po l i ce  accident  
repor t ing  systems while the  co l l ec t ion  of t r a v e l  and highway inventory d a t a  
o r i g i n a t e  i n  t h e  highway departments. The q u a l i t y  of the  reported da ta  i s  
genera l ly  high but va r i e s  somewhat wi th in  the  S t a t e s .  Not every S t a t e  was 
able  t o  summarize i t s  accident  da ta  i n  time f o r  inc lus ion i n  t h i s  r e p o r t .  

Because a l l  S t a t e s  repor t  accident  and r e l a t e d  da ta  t o  FHWA through a  
s i n g l e  system, reported da ta  a r e  genera l ly  cons i s t en t .  Differences due t o  
va r i a t ions  i n  da ta  c o l l e c t i o n  procedures a r e  usual ly  marginal. 
Occasionally va r i a t ions  may be large  enough t o  obscure o r  exaggerate r e a l  
d i f f e rences  among the  S t a t e s .  Evaluation of the  highway s a f e t y  performance 
of each S t a t e  should include considerat ion of i t s  record over a  period of 
time as well  as  comparisons with o ther  S t a t e s .  

One useful  device f o r  comparing f a t a l i t y  r a t e s  i s  the  r a t e -dens i ty  curve. 
Other th ings  being equal ,  f a t a l i t y  r a t e s  i n  terms of f a t a l i t i e s  per  100 
mi l l ion  vehic le  miles tend t o  be highest  where the  t r a v e l  dens i ty- - the  
r a t i o  of vehic le  miles t o  highway mi les- - i s  low. The general  shape of t h e  
ra te-dens i ty  curve--concave upward and sloping downward t o  the  r i g h t - - i s  
shown i n  Figure 6 .  Rate-density curves i n  t h e  1976 "~ighway Safety Needs 

I r Study, a  DOT repor t  t o  Congress, were used t o  i l l u s t r a t e  t h e  f a t a l i t y  r a t e  
reduction r e s u l t i n g  from t h e  adoption of s a f e r  design standards f o r  
I n t e r s t a t e  highways. F a t a l i t y  r a t e s  a r e  normally higher on l i g h t l y  
t raveled  segments of t h e  I n t e r s t a t e  System than on segments where t r a f f i c  
i s  heavier .  Large and sparse ly  populated S t a t e s  w i l l  normally have higher 
f a t a l i t y  r a t e s  than S t a t e s  with r e l a t i v e l y  high concentrat ions of people 
and t r a f f i c .  

When bas ic  r a t e -dens i ty  r e l a t ionsh ips  a r e  disregarded,  evaluat ion of S t a t e  
highway s a f e t y  performance i s  most o f t e n  based on comparison of S t a t e  
f a t a l i t y  r a t e s  with na t iona l  f a t a l i t y  r a t e s .  This tends t o  focus undue 
a t t e n t i o n  on sparse ly  populated S t a t e s  and encourages complacency i n  S t a t e s  
which have high population and t r a v e l  d e n s i t i e s .  A low-density S t a t e  might 
have highly e f f e c t i v e  speed l i m i t  enforcement and highway s a f e t y  
improvement programs, f o r  example, but s t i l l  have f a t a l i t y  r a t e s  
s u b s t a n t i a l l y  above those of a high-densi ty S t a t e  with i n e f f e c t i v e  s a f e t y  
programs. In Sections V and V I  of t h i s  r e p o r t ,  r a t e -dens i ty  r e l a t ionsh ips  
a r e  used as a bas i s  f o r  f a t a l i t y  r a t e  comparisons among S t a t e s ,  by system, 
and within S t a t e s ,  by year ,  r e spec t ive ly .  
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SECTION 11--VEHICLE MILEAGE RATES 

The most commonly used measures of highway s a f e t y  a r e  f a t a l i t y  r a t e s  based 
on vehic le  mileage. Such r a t e s  have been published and widely publ ic ized  
f o r  over 50 years  by t h e  National Safety Council. While o the r  measures a r e  
sometimes more appropr ia te  f o r  comparisons and ana lys i s ,  veh ic le  mileage 
r a t e s  serve  as  useful  ind ices .  In  the  t a b l e s  which follow, r a t e s  per  100 
mi l l ion  veh ic le  miles a r e  l i s t e d  by S t a t e  and highway system f o r  f a t a l  
acc idents ,  nonfa ta l  in ju ry  accidents ,  f a t a l i t i e s ,  and nonfa ta l ly  in jured  
persons (Tables 3 through 6 ,  r e spec t ive ly ) .  

The r a t e s  shown i n  these  t a b l e s  a r e  uniformly c a r r i e d  out  t o  two decimal 
p laces .  This apparent prec is ion  surpasses the  degree of accuracy of much 
of t h e  da ta  on which the  computed r a t e s  a r e  based. Collect ion and 
c l a s s i f i c a t i o n  of information about miles of highway, veh ic le  miles of 
t r a v e l ,  and motor vehic le  t r a f f i c  accidents  i s  a  highly complex 
undertaking. Because of t h i s  complexity and t h e  necess i ty  of sub jec t ive  
judgments a t  many points  i n  t h e  process,  t h e  computed r a t e s  should be 
regarded as  approximations, not a s  p r e c i s e  measurements. 
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TABLE 3-0. FATAL ACCIDENTS 

BY STATE AND HIGHWAY SYSTEM - 1988 
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I M I L L I O N S )  

D R I L Y  
V E H l  CLE 

M I L E S  
PER M I L E  NUMBER 

FFlT AL  
RCCIDENTS 

RRTE 1/ 

I/ FRTRL RCCIQENTS PER 1 0 0  M I L L I O N  VEHICLE M I L E S .  
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TABLE 3-F. FATAL ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 
NONFEDERAL-AID COLLECTOR HIGHWAYS 

RURRL 

VEHICLE 
MILES 

1HILLIONSI 

URBRN 

STATE 
Y I GHURY 
MILES 

ORILY 
VEHICLE 
MILES 

PER MILE 

F 
RCC 

RRTE 1/ NUMBER RRTE I/ NUMBER 

COMPLETE ORTR 
RLRBRHR 
RLRSKR 
RR I ZONR 
RRKRNSRS 
CALIFORNIA 
COLORROO 
CONNECTICUT 
DELRWRRE 
OIST. OF COL. 
F LOR 1 OR 
GEORGIR 
HRWRl I 
I ORHO 
ILLINOIS 
INDlRNR 
IOWA 
KRNSRS 
KENTUCKY 
LOUlSIRNR 
MRINE 
MRRYLRNO 
MASSACHUSETTS 
MICHlGRN 
MINNESOTR 
MISSISSIPPI 
MISSOURI 
MONTRNR 
NEBRRSKR 
NEVROR 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
CRLIFORNIR 
COLORROO 
CONNECTICUT 
OELRHRRE 
OIST. OF COL. 
FLORIOR 
GEORGl R 
HRWRI I 
IDAHO 
ILLINOIS 
INOIRNR 
l DWR 
KRNSRS 
KENTUCKY 
LDUISIRNR 
MRTNF 
MRRY~RNO 
MRSSRCHUSETTS 
MlCHlGRN 
MINNESOTA 
nIsslsslPPt 
MISSOURI 
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HAMPSHIRE NEW HRMPSHIRE 

NEW JERSEY 
NEW MEXICO 
NEU YORK 
NORTH CRROLINR 
NORTH ORKOTR 
nH1n 

OK~RHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRNO 
SOUTH CRROLINR 
SOUTH ORKOTR 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
VIRGINIR 

~ K ~ H O M R  
OREGON 
PENNSYLVANIA 
RHOOE ISLANO 
SOUTH CRROLINR 
TENNESSEE 
TEXAS 
UTRH 
VERMONT 
VIRGINIA 
HRSHINGTON 
WEST VIRGINIR 
WISCONSIN 
WYOMING 

SUBTOTAL 

INCOtlPLETE ORTR 
SOUTH ORKOTR 

SUBTOTRL 

1/ FRTRL RCCIOENTS PER 100 MILLION VEHICLE MILES. 



TABLE 3-6. FATAL ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 

NONFEDERAL-AID LOCAL HIGHWAYS 

RURRL 

O R I L Y  
V E H I C L E  

M I L E S  
PER M I L E  

HIGHWRY 
M I L E S  

STRTE V E H I C L E  
W I L E S  

( M I L L I O N S :  

F R T R L  
R C C I O E N T S  

- 

S T R T E  
HIGHWAY 

N I L E S  

V E H I C L E  
N I L E S  

L H I L L I O N S I  

O R I L Y  
V E H I C L E  

M I L E S  
P E R  M I L E  

L 
N T S  

RRTE 1/ 

FA 
R C C I  

NUMBER NUMBER RRTE 1/ 
COMPLETE ORTR 

RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
DELRWRRE 
D I S T .  OF COL.  
F L O R I O R  
GEORGIA 
H R W R I I  
IDRHO 
I L L I N O I S  
I N O I R N R  
IOWA 

COMPLETE DRTR 
RLRBRMR 
RLRSKR 
R R I Z O N R  
RRKRNSRS 
C R L I F O R N I R  
COLORRDO 
CONNECTICUT 
DELRWRRE 
D I S T .  OF C O L .  
F L O R I D A  
GEORGI R 
HRWRI I 
I ORHO 
I L L I N O I S  
I N O I R N R  
IOWR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MR I NE 
MRRYLRND 
MRSSRCHUSETTS 
N I C H I G R N  
MINNESOTA 
M I S S I S S I P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW M E X I C O  
NEW YORK 
NORTH C R R O L I N R  
NORTH DRKOTR 
O H I O  
OKLRHOMR 
OREGON 
P E N N S Y L V R N I R  
RHOOE I S L R N D  
SOGTH C R R O L I N R  
SOUTH DRKOTA 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
V I R G I N I A  
WRSHINGTON 
WEST V I R G I N I R  
W I S C O N S I N  
WYOMING 

. . . . . . - . . - 
KENTUCKY 
L O U I S I R N R  
. . . . . . . - 
WRRYLRNO 
MRSSRCHUSETTS 
M I C H I G A N  
MINNESOTA 
M I S S I S S I P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLf NR 
NORTH ORKOTA 
O H I O  
OKLRHOMR 
OREGON 
PENNSVLVRNIR 
RHODE I S L R N D  
SOUTH CRROLINR 
SOUTH ORKOTA 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
WRSHINGTON 
WEST V I R G I N I R  
WISCONSIN 
WYOMING 

SUBTOTAL 

INCONPLETE DRTR 

SUBTOTAL 

INCOMPLETE ORTR 

1/ FRTRL RCCIOENTS PER LOO M I L L I O N  V E H l C L E  M I L E S .  



TABLE 4-A. NONFATAL INJURY ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 

FEDERAL-AID INTERSTATE HIGHWAYS 

STRTE 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
ARIZONA 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
D I S T .  OF COL. 
F L O R I O R  
GEORGI R 
H R W R I l  
1 ORHO 
I L L I N O I S  
I N O I R N R  
IOUR 
KRNSRS 
KENTUCKY 
L O U I S l R N R  
M R I N E  
MRRYLRNO 
MRSSRCHUSETTS 
M I C H I G R N  
MINNESOTA 
n I S S I s s 1 P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEH YORK 
NORTH CRROLINR 
NORTH DRKOTR 
O H I O  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE I S L R N O  
SOUTH DRKOTR 
TEXRS 
UTRH 
VERMONT 
V I R G I N I A  
WRSHINGTON 
WEST V l R G I N I R  
WISCONSIN 
WYOMING 

INCOMPLETE ORTR 
SOUTH CRROLINR 
TENNESSEE 

HIGHWRY 
U I L E S  

V E H I C L E  
M I L E S  

( M I L L I O N S 1  

RURRL 

D R I L Y  
V E H I C L E  

M I L E S  
P E R  M I L E  

NONFRTRL I N J U R Y  
R C C I O E N T S  

NUMBER I R A T E  1/ 
I 

1/ NONFRTRL I N J U R Y  A C C I D E N T S  PER 1 0 0  M I L L I O N  V E H I C L E  M L L E S .  

S T R T E  

COMPLETE OATR 
RLRBRMR 
RLRSKR 
R R I Z O N R  
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
F L O R I O R  
GEORGIA 
HRWRl  l 
IORHO 
I L L I N O I S  
I N O I R N R  
IOWA 
KRNSRS 
KENTUCKY 
L O U l S l R N R  
M A I N E  
MRRYLRNO 
MRSSRCHUSETTS 
M I C H I G R N  
MINNESOTR 
M I S S I S S I P P I  
M I S S O U R l  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW NEW H R U P S H I R E  J E R S E Y  

NEW M E X I C O  
NEW YORK 
NORTH CAROL I N R  
NORTH ORKOTR 
O H I O  
OKLRHOMR 
OREGON 
P E N N S Y L V R N I R  
RHOOE I S L A N D  
SOUTH ORKOTR 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
WASHINGTON 
WEST V I R G I N I R  
W I S C O N S I N  
WYOMING 

SUBTOTRL 

INCOMPLETE ORTR I 
SOUTH C R R O L I N R  ~ 
TENNESSEE 

HIGHWAY 
M I L E S  

URBRN 

V E H I C L E  D R I L Y  
N I L E S  V E H I C L E  

PER M I L E  

so, i09 
9 7 , 6 7 8  
8 4 . 7 9 4  
6 9 . 0 0 4  
9 4 . 5 0 3  
1 8 . 0 1 0  
6 3 . 5 9 0  

NONFATR 
RCC l 

NURBER R A T E  J./ --I 



TABLE 4-B. NONFATAL lNJURY ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 
OTHER FEDERAL-AID PRIMARY HIGHWAYS 

RURAL 

HIGHHRY 
N I L E S  

STRTE 
M I L E S  

PER M I L E  

INJURY STRTE 

RRTE 1/ 

VEHICLE 
N I L E S  

M I L L I O N S 1  

D R I L Y  NONFRTR 
VEHICLE 

M I L E S  
PER M I L E  NUHBER t I N  JURY 

NTS 
NONFRT 

ACC 

NUMBER RRTE 1/ 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
CALIFORNIA 
COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
FLORIOR 
CEORGIR 
HRWRI I 
I ORHO 
I L L I N O I S  
INOlRNR 
IOHR 
KRNSRS 
KENTUCKY 
L O U I S l R N R  
FIRINE 
URRY LRNO 
MRSSRCHUSETTS 
MlCHlGRN 
NINNESOTR 
M l S S l S S I P P I  
MISSOURI 
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEH JERSEY 
NEW MEXlCO 
NEU YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRNO 
SOUTH ORKOTR 
TEXRS 
UTRH 
VERMONT 
V t R G I N I R  
MRSHINGTON 
WEST V I R G I N I R  
WISCONSIN 
WYOMING 

COtiPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRHRRE 
O I S T .  OF COL. 
FLORIOR 
GEORGIA 
HRURl  I 
IORHO 
I L L I N O I S  
I N O l R N R  
IOHR 
KANSAS 
KENTUCKY 
LOU1 S IRNR 
MAINE 

-MRRYLRNO 
MASSACHUSETTS 
M I  C H I  GRN 
NINNESOTR 
n I s s m l P P I  
MISSOURI  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW W M P S H I R E  
NEH JERSEY 
NEW MEXICO 
NEH YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHODE I S L R N D  
SOUTH ORKOTR 
TEXRS 
U ~ R H -  
VERUONT 
V I R G I N I R  
HRSHINGTON 
MEST V I R G l N l R  
WISCONSIN 
WYOMING 

INCOMPLETE ORTR 
SOUTH CRROLINA 

INCOMPLETE DRTR 
SOUTH CRROLINR 
TENNESSEE 

I/ NONFATAL INJURY RCClOENTS PER 1 0 0  M I L L I O N  VEHICLE M I L E S .  



TABLE 4-C. NONFATAL INJURY ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 
FEDERAL-AID URBAN HIGHWAYS 

STRTE STRTE 

COLLECTOR 

HI LES 

PER M I L E  

I I 

I N J U R Y  
:NTS 

RRTE 1/ 

HIGHWRY 
M I L E S  

V E H I C L E  
M I L E S  

I M I L L I O N S  

NONFRT 
RCC 

NUMBER 

D R I L Y  
V E H I C L E  

M I L E S  
PER M I L E  

NONFRTRL I N J U R Y  
ACCIDENTS 

NUMBER RRTE 1/ 
COMPLETE ORTO 

RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N I R  

COMPLETE ORTR 
RLRBRnR 
RLRSKR 
RR I ZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORADO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
F L O R I O R  
GEORGIR 
HRURI  I 
I ORHO 
I L L I N O I S  
I N O I R N R  
IOWA 
KRNSRS 
KENTUCKY 
L O U I S l R N R  
MRINE 
HRRYLRNO 
HRSSRCHUSETTS 
M I C H I G R N  
MINNESOTA 
MISSISSIPPI 
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
O H I O  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHODE I S L A N D  
SOUTH ORKOTR 
TEXAS 
UTRH 
VERMONT 
V I R G I N I A  
WASHINGTON 
WEST V I R G I N I R  
WISCONSIN 
WYOMING 

COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
FLORiOR 
GEORGl R 
HRWA I 1 
IORHO 
I L L I N O I S  
I N D I R N R  
IOWA 
KRNSRS 
KENTUCKY 
L O U I S l R N R  
MRINE 
MRRYLRND 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
M I S S I S S I P P I  
MISSOURI  
MONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
URSHI NGTON 
UEST V I R G l N I R  
WISCONSIN 
WYOMING 

SUBTOTAL 
SUBTOTRL 

1NCOMPLETE ORTR 
SOUTH CRROLINR 
TENNESSEE 

L/ NONFRTRL I N J U R Y  RCCIDENTS PER 1 0 0  M I L L I O N  V E H I C L E  M I L E S .  



TABLE 4-D. NONFATAL INJURY ACCIDENTS 

BY STATE AND HIGHWAY SYSTEM = 1988 

FEDERAL-AID SECONDARY HIGHWAYS 

STATE 

COMPLETE DRTR 
RLRBAMR 
RLRSKR 
RR I ZONR 
RRKANSRS 
C R L I F O R N I R  
COLORADO 
CONNECTICUT 
DELRWRRE 
D I S T .  OF COL. 

GEORGIR 
HRWRl I 
I ORHO 
i L L I N O I S  
I N D I R N R  
I OWR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MR I NE 
MRRYLRND 

NEW HFIMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORKC 

NORTH CRROLINA 
NORTH ORKOTR 

UTRH 
VERMONT 
V I R G I N I A  
WRSHINGTON 
WEST V I R G I N I A  
WISCONSIN 
WYOMING 

SUBTOTRL 

INCOMPLETE DATA 
SOUTH CRROLINR 
TENNESSEE 

HIGHWAY 
M I L E S  

CO 

V E H I C L E  
M I L E S  

( M I L L I O N S 1  

D R I L Y  
V E H I C L E  

M I L E S  
PER M I L E  

NONFRTRL INJURY 
RCC I DENTS 

A/ NONFRTRL I N J U R Y  RCCIDENTS PER 1 0 0  M I L L I O N  V E H I C L E  M I L E S .  



TABLE 4-E. NQNFATAL INJURY ACCIDENTS BY STATE AND HIGHWAY SYSTEM - 1988 
NONFEDERAL-AID ARTERIAL HIGHWAYS 

STRTE 

RURRL 

HIGHWRY 
MILES 

VEHICLE 
MILES 

(MILLIONS1 

DRILY 
VEHICLE 

MILES 
PER MILE 

10.929 

3.279 
1.415 
2.893 
2.342 
6.982 

24.590 

9,830 

6.831 

' 546 
5 ,464 

972 

546 

2: ,139 
17.545 

1.371 
1.366 

4.245 
2.199 

9 1  1 
12.750 

884 

1.965 

1.821 
1,156 

3.917 

NONFRTRL INJURY 
RCCIOENTS 

HIGHWAY 
MILES 

VEHICLE 
MLLES 

IMILLIONSl  

DRILY 
VEHICLE 

MILES 
PER MILE 

NJURY 
ITS 

RRTE 1/ 

150.73 
480 .OO 

71.31 
84.30 

114.16 
0 .oo 

117.07 
0 - 0 0  

283.58 
8.84 
0.00 

71  - 1 9  
318.60 

2.909.66 
0 .00  

319.35 

STRTE NONFRTRI 
RCCIl 

NUMBER NUMBER 

0 

0 
9 9 
13 

0 
19 

0 

l l . 4 2 1  

0 

0 
1 

8 

0 

5 
654 

6 5 
0 

44 
86  

0 
0 
1 

0 

0 
62 

12.478 

RRTE I/ 

0.00 

0 .oo 
52.66 
72.22 

0 .oo 
82.61 

0 .OD 

886 - 7 2  

0 - 0 0  

0.00 
50.00 

8.42 

0 .oo 

3.40 
84.17 

50.39 
0 .oo 

12.64 
63.24 

0 .oo 
0.00 
9 .Og 

0 .00  

0 .DO 
57.94 

346.80 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
CRLlFORNIR 
COLORROO 
CONNECTICUT 
QELRWRRE 

COMPLETE ORTR 
RLRBRMR 

OIST. OF COi 
FLORIOR 
GCORGIR 
HRWRI I 

O I S T  OF COi 
FLORIOR 
GEORGI R 
HRWRll 
IDAHO 
ILL INOIS 
INOIRNR 
IOWR 
KRNSRS 
KENTUCKY 
LOUISlRNR 
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
MISSISSIPPl 
MISSOURI 
MONTRNR 
NEBRRSKR 
NEVROR 
NEH HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLlNR 
NORTH DRKOTR 
OH I 0  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHODE ISLAND 
TEXRS 

MAINE 
BRRYLRNO 
MRSSRCHUSETTS 
BICHiGRN 
MINNESOTR 
MISSISSIPPl 
RISSOURl 
BONTRNR 
NEBRRSKR 
NEVROR 
NEH HAMPSHIRE 
NEW JERSEY 
NEW NEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHORR 
OREGON 
PENNSYLVRNIA 
RHODE ISLRND 
TEXRS 
UTRH- 
VERMONT 
VIRGINIR 
WRSHINGTON 
WEST VIRGINIR 
WISCONSIN 
WYOMING 

UTRH 
VERMONT 
VIRGINIR 
WRSHINGTON 
WEST-VIRGINIR 
WISCONSIN 
WYOMING 

SUBTOTRL 

1/ NONFRTRL INJURY RCCIOENTS PER 100 MILLION VEHICLE MILES. 
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PIONFEDERAL-AID LOCAL HIGHWAYS 

COMPLETE ORTR 
RLRBAMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C A L I F O R N I R  
COLORROD 
CONNECTICUT 
OELRWRRE 
D I S T .  OF COL. 
FLORIOR 
GEORGlR 
HRWRI l 
IORHO 
I L L I N O I S  
INOIRNR 
IOWA 
KRNSRS 
KENTUCKY 
L O U l S l R N R  
MA I NE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
MISSISSIPPI 
MISSOURI  
MONTRNR 
NEBRRSKR 
NEVROR 
NEU HAMPSHIRE 
NEW JERSEY 
NEW MEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNlR 
RHOOE l S L R N 0  
SOUTH ORKOTR 
TEXRS 
UTAH 
VERMONT 
V I R G I N I A  
WRSHINGTON 
WEST V I R G l N I R  
WISCONSEN 
WYOMING 

SUBTOTRL 

INCOMPLETE ORTR 
SOUTH CRROLINR 
TENNESSEE 

I 

RURRL 

NONFRTR 
RCC 1 

NUMBER 

I N J U R Y  
N T S  

RRTE I/ 

STRTE 

COMPLETE DATA 
RLRBAMR 
RLRSKR 
RRIZONH 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
0 1 S T .  OF COL. 
FLORIOR 
GEORGIR 
HAWR I I 
IORHO 
I L L I N O I S  
I N O I R N R  
I OHR 
KRNSRS 
KENTUCKY 
L O U I S f A N R  
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
M I C H I G R N  
MINNESOTR 
n I s s i s s I P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVADA 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
O H I O  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHODE I S L A N D  
SOUTH ORKOTR 
TEXRS 
UTAH 
VERMONT 
V I R G I N I R  
WRSHlNGTON 
WEST V I R G I N I A  
WISCONSIN 
UYOMINPJ 

SUBTOTRL 

INCOMPLETE ORTR 
SOUTH CRROLINR 
TENNESSEE 

HIOHWRY 
M I L E S  

V E H I C L E  
M I L E S  

M I L L I O N S 1  

D R I L Y  
V E H I C L E  

t l I L E S  
PER M I L E  

NONFRTRI 
R C C l l  

NUMBER 

NJURY 
ITS 

RRTE I/ 

I i/ NONFRTRL I N J U R Y  RCCIOENTS PER 1 0 0  . I L L I O N  V E H I C L E  H l L E S .  



-- 

STRTE 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORADO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
F L O R I D A  
GEORGIR 
H R W R I I  
IORHO 
I L L I N O I S  
I N O I R N R  
IOWR 
KRNSRS 
KENTUCKY 
L O U l S l R N R  
M R I N E  
MRRYLRNO 
MRSSRCHUSETTS 
M I C H I G R N  
MINNESOTR 
M I S S I S S I P P I  
n I S S O U R l  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
O H I O  
OKL RHORR 
OREGON 
PENNSYLVRNIR 
RHOOE I S L A N O  
SOUTH CRROLINR 
SOUTH ORKOTR 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
V I R G l N l R  
WRSHINGTON 
WEST V I R G I N I R  
WISCONSIN 
WYOMING 

SUBTOTRL 

I N C O n P L E T E  ORTR 

TABLE 5-A. FATALlTlES BY STATE AND HIGHWAY SYSTEM - 1988 
FEDERAL-AID INTERSTATE HIGHWAYS 

HIGHWRY 
M I L E S  

V E H I C L E  
M I L E S  

I M I L L I O N S I  

RURRL 

D R I L Y  
V E H I C L E  

n I L E S  
PER M I L E  

' IES  

RRTE 1/ 

STRTE 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
F L O R l O R  
GEORGIA 
H R W R I I  
IORHO 
I L L I N O l S  
I N O I R N R  
IOWR 
KRNSRS 
KENTUCKY 
L O U I S l R N F i  
M R I N E  
MRRYLRNO 
HRSSRCHUSETTS 
M I C H I G A N  
MINNESOTA 
M I S S I S S I P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH DRKOTR 
O H I O  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE l S L R N O  
SOUTH CRROLINR 
SOUTH DRKOTR 
TENNESSEE 
TEXRS 
UTRH 
V E R ~ O N T  
V l R G l N l R  
WRSHINGTON 
WEST V I R G I N I R  
W I S C O N S I N  
WYOMING 

SUBTOTRL 

INCOMPLETE ORTR 

HIGHWRY 
M l L E S  

- 

V E H I C L E  
M I L E S  

M I L L I O N S 1  

D R I L Y  
V E H I C L E  

M I L E S  
PER NILE 

F A T A L I T I E S  

RRTE d/ 

1/ F R T R L I T I E S  PER 1 0 0  M I L L I O N  V E H I C L E  H l L E S .  I 
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BLE 5-D. FATALITIES 

BY STATE AND HIGHWAY SYSTEM * 1988 

STATE l-----T 
FEDERAL-AID SECONDARY HIGHWAYS 

H I  GHWRY 
NILES 

VEHICLE 
MILES 

(MILLIONS1 

LECTOR, W C -  
1 

FRTRLITIES 

LOUIS1 RNR 

MRSSRCHUSETTS 

M I  NNESOTR 
MISSISSIPPI 

NEM HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 

NORTH CRROLINR 
NORTH DRKOTR 

PENNSYLVRNIR 
RHODE ISLAND 
SOUTH CRROLINR 
SOUTH DRKOTR 
TENNESSEE 

WRSHINGTON 
WEST VIRGINIA 

ER 100 HILLION VEHICLE MILES. 

DRILY 
VEHICLE 

MILES 
PER MILE 

1 ,024 
674 

2,092 
750 

2.417 
1,145 
4,359 
2,837 - 
1 ,697 
1.116 
2.672 

745 
717 

2.936 
479 
319 

1G821 
1,812 
1.726 
3.060 
2,256 
1 ,565 

592 
797 
'753 
465 
295 
85 1 

2,626 
4,656 

806 
2,266 
2.699 

196 
1 ,965 

908 
907 

1,977 
2.180 
1.417 

2 18 
1.518 
1p166 

779 
1.521 
1.585 
1.621 
1.328 

880 
513 

1,198 

NUMBER -- 
165 

1 4  
104  
7 5 

519 
50 
4 0 
2 6 - 

159 
287 

18 
54 

I 8 9  
192 
114 

8 4 
247 
278 

55 
78 
38 

235 
125 
152 
290 

20 
32 
5 1 
26 
78 
68 

185 
414 

2 0 
285 
l o o  
120 
216 

11 
1 a 
30 

165 
594 

2 0 
34 

2 1 4  
137 
165 
162 

18 

6.771 

RRTE l/ 

3.83 
2.91 
4.12 
3.77 
5 .SO 
3 .SO 
2 - 7 8  
4 .16 - 
5.83 
5 .01 
4 .O4 
4.72 
5 .56 
1 - 8 6  
4.81 
3.19 
5 .D6 
5 .TO 
3.18 
3.65 
2.29 
2 "40  
3.47 
4.45 
5 - 8 2  
2 m48 
2 m59 
9 .O7 
2 .19 
2 .66 
5 .86 
3.54 
4 .O7 
2 -63  
3.40 
2.58 
4.63 
3.74 
6.79 
0 . d l  
3.28 
5.45 
4.27 
2 - 6 5  
3.14 
3 .62 
3.18 
5.33 
3.88 
4.23 

3 .86 



STRTE 

COM?LETE OQiG 
RLRBRMR 
RLRSKR 
ARIZONA 
RRKRNSRS 
CRLIFORNIR 
COLORROO 
CONNECTlCUT 
OELRXRRE 
DIST.  OF COL. 
FLORIOR 
GEORGIR 
HRWRI I 
l ORHO 
I L L I N O I S  
INDIRNR 
IGNR 
KRNSRS 
KENTUCKY 
LDUISIRNP 
MR INE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
MlSSISSIPPI  
MlSSOURl 
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH DRKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
TEXRS 
UTRh 
VERMONT 
V IRGlN lR  
WRSHINGTON 
WEST V lRGIN lR  
WISCONSIN 
WYOMING 

SUBTOTRL 

1NCOMPLETE DRTR 

ATE AND HIGWWA SYSTEM - 11988 
ARTERIAL HIGHWAYS 

HIGHWilY 
MILES 

VEHICLE 
MILES 

I U I L L I O N S !  

RURRL 

ORlLY 
VEHICLE 

MILES 
PEZ Mil-E 

10.929 

STRTE 

COMPLETE 3RTP 
RLRBRMR 
QLRSKR 
RRIZONR 
RRKRNSRS 

D I S T .  OF COL 
FLORIDR 
GEORGIR 
HRWRI I 
IORHO 
IL1.INOIS 
I NO 1 RNR 
IOWR 
KRNSRS 
KENTUCfiY 
LOUISIRNR 
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHlGRN 
MINNESOTR 
MISSISSIPPI  
MISSOURI 
VONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH OOKOTR 
OHIO 
OKLRHOIIR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
SOUTH CRROLINR 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
V IRGINIA  
WRSHINOTON 
WEST V IRGlN lR  
W ISCONSlN 
WYOMING 

SUETOTRL 

INCOMPLETE D R T R  
SOUTH DRKOTR 

HIGHWaY 
M 1 LES 

VEHICLE 
MILES 

(MILL IONS1 

DRILY 
VEHICLE 

MILES 
PER R I L E  

4 ,184  
3 . 4 1 5  

1 O s 1 0 1  
3 . 2 7 3  
9 , 7 2 4  
1 .366  

16 ,474  
6 . 8 3 1  

1 5 , 2 5 5  
2 0 , 7 4 7  

7 . 4 5 2  

NUMBER 

6 
0 
1 

11 
78  

0 
3 
0 
2 

36 
0 

0 
2 

5 3  
0 

17 

I 
0 
1 
0 
3 

1 
18 

1 

0 
1 

1 3  
6 
1 

15 
0 

2 
2 

0 
1 
0 

17 
0 

3 
0 

4 
0 

299 

RRTE 1,' 

1 .75  
0 .oo 
0 .82  
2 .27  
1 .72 
0 .oo 
1 .46 
0 .oo 
2 .99  
1 .23 
0 .oo 
0 .oo 
4.65 

30 .11  
0 .oo 
3 .05  

0 .10  
0 .oo 
2 .04  
0 .oo 
0 .60  

4.35 
1 .33  
2 .13  

0 .oo 
0.67 
0.65 
1 .10  
0.19 
0.83 
0 .oo 

3.45 
2.17 

0.00 
0.20 
0 .oo 
0 -28  
0 .00  

0 .35  
0.00 

1.94 
0 .oo 

1.16 

11 FRTRLITlES PER 100  MILL ION VEHICLE MILES. 



TABLE 5-F. FATALITIES BY STATE AND HIGHWAY SYSTEM - 1988 
NONFEDERAL-AID COLLECTOR HIGHWAYS 

STRTE 

RURRL 

HIGHWRY 
M I L E S  

STRTE V E H I C L E  
M I L E S  

I M I L L I O N S I  

O R l L Y  
V E H I C L E  

M I L E S  
PER M I L E  

FRTR 

NUMBER 

T I E S  

R A T E  a/ 
HIOHWRY 

M I L E S  

V E H I C L E  
N I L E S  

( M I L L I O N S )  

OR 1 L Y  
V E H l C L E  

M I L E S  
PER N I L E  

F R T A  

N U H E R  

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
A R I  ZONR 
RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
FLOR IOR 
GEORGIR 
HRWRI I 
IORHO 
I L L I N O I S  

COMPLETE ORTR 
RLRBRMR 
RLASKR RRIZONR 

RRKRNSRS 
C R L I F O R N I R  
COLORROO 
CONNECTICUT 
OELRWRRE 
O I S T .  OF COL. 
F L O R I O R  GEORGIR 

HRWRI I 
IORYO 
I L L I N O I S  
I N O I R N R  
IOWR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
M I C H I G R N  
MINNESOTA 
M I S S 1 S 5 1 P P I  
M I S S O U R I  
MONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
O H I O  
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE I S L A N D  
SOUTH CRROLINR 
TENNESSEE 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
WRShINGTON 
WEST V I R G I N I R  
WISCONSIN 

I N O I R N R  
lOWR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
M I S S I S S I P P I  
MISSOURl  
MONTRNR 
NEBRASKA 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHONR 
OREGON 
PENNSYLVRNIR 
RHOOE lSLRNO 
SOUTH CRROLINR 
SOUTH ORKOTR 
TENNESSEE 
TEXRS 
- .  .... 
VERMONT 
V I R G I N l R  
WRSHINGTON 
WEST Y I R G I N I R  
WfSCONSiN 
WYOMING 

WYOMING 

SUBTOTRL 

INCOMPLETE ORTR 
SOUTH ORKOTR 

SUBTOTRL 

INCOMPLETE ORTR 

I/ F R T R L I T I E S  PER ZOO M I L L I O N  V E H I C L E  M I L E S .  
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TABLE 6-A. NONFATALLY INJURED PERSONS BY STATE AND HIGHWAY SYSTEM - 1988 
FEDERAL-AID INTERSTATE HIGHWAYS 

COMPLETE ORiR 
RLRBRHR 
RLRSKR 
ARIZDNR 
RRKRNSRS 
CRLIFORNIR 
COLORROO 
CONNECTICUT 
DELRWRRE 
O I S T .  OF COL. 
FLORIDA 
GEORGIR 
HRHRI I 
lORHO 
l L L I N O l S  
lNOlRNR 
l0WR 
KRNSRS 
KENTUCKY 
L O U l S l R N R  
MA 1 NE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTR 
M I S S I S S I P P I  
MISSOURI 
MONTRNR 
NEBRRSKR 
NEVROR 
NEH HRhPSHIRE 
NEH JERSEY 
NEH MEXICO 
NEH YORK 
NORTH CRROLINR 
NORTH ORKOTR 
0 H l 0  
OKLAHOMA 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
SOUTH DRKOTR 
TEXAS 
UTRH 
VERtlONT 
V I R G I N I R  
WRSHINGTON 
WEST Y I R G l N I R  
WISCONSIN 
WYOMING 

SUBTOTAL 

RURRL 

O R l L Y  
VEHICLE 

M I L E S  
PER M I L E  

NONF 
INJUREC 

NUtlBER 

R L L Y  
ERSONS 

RATE 1/ 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L I F O R N l R  
COLORROO 
CONNECTICUT 
DELRURRE 
D I S T .  OF COL. 
FLORIOR 
GEORGIR 
H R W R I l  
l O R H 0  
I L L I N O I S  
I N O I R N R  
IOWA 
KRNSRS 
KENTUCKY 
L O U I S l R N R  
MR T  NF 
M R R Y ~ R N O  
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTA 
n I s s I s s I P P I  
MISSOURI  
MONTRNR 
NEBQRSKR 
NFVRflR . . - . . . - . . 
NEH HAMPSHIRE 
NEH JERSEY 
NEW MEXlCO 
NEW YORK 
NORTH NORTH CRROLINR ORKOTR 

n H l n  
~ K ~ ~ H O M R  
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
SOUTH DAKOTA 
TFXRS . - 
UTRH 
VERMONT 
V I R G I N l R  
WASHINGTON 
WEST V I R G I N I R  
WISCONSlN 
WYOMING 

SUBTOTAL 

NONF 
INJURED 

NUMBER 

RLLY 
ERSONS 

RRTE 1/ 

I/ NONFRTRLLY INJUREO PERSONS PER I 0 0  M I L L I O N  V E H I C L E  M I L E S ,  



TABLE 6-B. NONFATALLY INJURED PERSONS BY STATE AND HIGHWAY SYSTEM - 1988 
OTHER FEDERAL-AID PRIMARY HIGHWAYS 

STRTE 

RURAL 

HIGHWRY 
M I L E S  

VEHICLE 
M I L E S  

[ M I L L I O N S I  

R L L Y  
ER5ONS 

STATE 
HIGHWRY 

M I L E S  

VEHICLE 
N I L E S  

I M I L L l O N S l  

o k l ~ ~  
V E H l C L E  

M I L E S  
PER M I L E  

NONFRTRLLY 
INJURED PERSONS 

D R I L Y  
V E H I C L E  

M I L E S  
PER M I L E  

NONF 
INJUREO 

NUMBER RRTE 1/ RRTE 1/ 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
C R L l F O R N I R  
COLORROO 
CONNECTICUT 
OELRUARE 
O I S T .  OF COL. 
FLORIOR 
GEORGIR 
H R W R l l  
IORHO 
I L L I N O I S  
INOIRNR 
IOUR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MR l NE 
MRRYLRNO 
NRSSRCHUSETTS 
MICHIGAN 
MINNESOTR 
n l s s i s s l P P I  
M l S S O U R l  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW NEXlCO 
NEW YORK 
NORTH CRROLINR 
NORTH DRKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRNO 
SOUTH ORKOTR 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
WRSHINGTON 
WEST V l R G I N I R  
WISCONSIN 
WYOMIND 

COMPLETE ORTR 
RLABRNR 
RLRSKA 
RRiZONR 
RRKRNSRS 
CRL lFORNlR 
COLORROO 
CONNECTICUT 
OELRWRRE 
0 1 S T .  OF COL. 
FLORIDA 
OEORGlR 
HAWRI l  
IDAHO 
I L L I N O I S  
INOIRNR 
I OWR 
KRNSRS 
KENTUCKY 
LOUIS IRNR 
MA I NE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
nONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRnPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLlNR 
NORTH ORKOTR 
OHIO 
OKLRHOPlR 
OREGON 
PENNSYLVRNIR 
RHODE lSLRND 
SOUTH ORKOTR 
TEXRS 
UTRH 
VERMONT 
V I R G I N I R  
WRSHINGTON 
NEST V I R G I N I R  
N ISCONSIN 
UYOMING 

SUBTOTRL SUBTOTRL 

INCOMPLETE ORTR 
SOUTH CRROLINR 
TENNESSEE.  

INCOMPLETE ORTR 
SOUTH CRROLINR 
TFNNFSSFE 

1/ NONFRTRLLY INJURED PERSONS PER 1 0 0  M l t L I D N  VEHICLE M I L E S .  





TABLE 6-0. NONFATALLY INJURED PE 

BY STATE AND HIGHWAY SYSTEM - 

STRTE 

COMPLETE DRTR 
RLRBRMR 
RLASKR 

D I S T .  OF COL.  

IORHO 

MR I N E  
HRRYLRNO 
MRSSRCHUSETTS 
H I C H I G R N  
MINNESOTA 

NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH DRKOTR 
OH I O 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRND 
SOUTH DRKOTR 
TEXAS 
UTAH 

viRGi N i A 
WASHINGTON 
WEST V I R G I N I A  
WISCONSIN 
WYOMING 

SUBTOTAL 

INCOMPLETE DRTR 
SOUTH CRRULINA 
TENNESSEE 

FEDERAL-AID SECONDARY HIGHWAYS 

COLLECTOR, - M A k  

HIGHMGY 
M I L E S  

V E H I C L E  
M I L E S  

L M I L L I O N S I  

OR I L Y  
V E H I C L E  

M I L E S  
PER R I L E  

NONFI 
I N J U R E D  

NUMBER 

'RLLY 
'ERSONS 

RRTE 1/ 

1/ NONFRTALLY INJURED PERSONS PER 1 0 0  M I L L I O N  V E H I C L E  M I L E S *  



ONFAYALLY INJURED PER QNS BY STATE AND HIGHWAY SYSTEM = 1988 
NONFEDERAL-AID ARTERIAL HIGHWAYS 

STRTE 

COMPLETE DRTR 
RLRBRMR 
RLFlSKR 
RR 1 ZONR 
RRKRNSRS 
CRLIFORNIR 
COLORROO 
CONNECTICUT 
OELRWRRE 
DIST. OF COL. 
FLORIOR 
GEORGIR 
HRWRII 
IORHO 
ILL INOIS 
INOIRNR 
IOWR 
KRNSRS 
KENTUCKY 
LOUISIRNR 
MRINE 
MRRYLRNO 
NRSSRCHUSETTS 
BICHIGRN 
MINNESOTR 
NISSISSIPPI 
BISSOURI 
BONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEY JERSEY 
NEW MEXICO 
NEY YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE ISLRNO 
TEXRS 
UTRH 
VERMONT 
VIRGINIR 
WRSHINGTON 
WEST VIRGINIA 
YISCONSIN 
WYOMING 

SUBTOTRL 

HIGHWRY 
MILES 

VEHICLE 
MILES 

[MILLIONS1 

4 

18 
188 

18 
6 

2 3 
9 

1.288 

2 5 

2 
2 

9 5 

10 

147 
777 

129 
1 

348 
136 

1 
28  
11 

223 - 

2 
107 

3,598 

RURRL 

DRILY 
VEHICLE 

MILES 
PER HILE 

NONF 
INJURE0 

NUMBER 

RLLY 
'ERSONS 

RRTE I/ 

STRTE 

COMPLETE DRTR 
RLRBRNR 
RLRSKR 
ARIZONA 
RRKRNSRS 
CRLIFORNIR 
COLORROO 
CONNECTICUT 
OELRWRRE 
OIST. OF COL. 
FLORIOR 
GEORGI R 
HRWRI l 
IORHO 
ILL INOIS 
INOIRNR 
IOWR 
KRNSRS 
KENTUCKY 
LOUISlRNR 
MRINE 
MRRYLRNO 
MRSSRCHUSETTS 
MICHIGRN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTRNR 
NEBRRSKR 
. - . . . -. . 

NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CRROLINR 
NORTH ORKOTR 
OHIO 
OKLRHOMR 
OREGON 
PENNSYLVRNIR 
RHOOE lSLRNO 
TEXRS 
UTRH 
VERMONT 
VIRGlNIR 
WRSHlNGTON 
WEST VlRGINIR 
WISCONSIN 
WYOMING 

SUBTOTAL 

INCOMPLETE ORTR 
SOUTH CRROLINA 
SOUTH ORKOTR 
TENNESSEE 

HIGHHRY 
MILES 

VEHICLE I ::::: 1 INJ!:FL 
MILES VEHICLE 

[MILLIONS) 
PER MILE NUMBER 

!LLY 
:RSONS 

RRTE I/ 

214.87 
700 - 0 0  
106.56 
153.31 
184.36 

0.00 
160.98 

0.00 
367.16 

14.26 
0.00 

111.86 
460.46 

4.427.27 
0.00 

476.34 

57.79 
716.67 

93.88 
70.83 

103.02 

0.00 
129.32 
300 .OO 

0 .oo 
26  - 6 7  
49.57 

276.88 
0 .OO 

86.75 
0 .oo - 

143.10 
152.17 - 

0.00 
3 1  - 1 7  

271 - 4 3  - 
13.34 

0.00 

90.29 
0.00 

124 - 9 3  

1/ NONFRTRLLY INJURE0 PERSONS PER 100 MILLION VEHfCLE MILES. 
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TABLE 6-6. NONFATALLY INJURED PERSONS BY STATE AND HIGHWAY SYSTEM - 1988 
NONFEDERAL-AID LOCAL HIGHWAYS 

RURRL URBRN 

V E H I C L E  
HIGHWRY M I L E S  

M I L E S  I M I L L I O N S I  

D R I L Y  
V E H I C L E  

M I L E S  
PER M I L E  

ALLY 
PERSONS 

RRTE 1/ 

STRTE 
HIGHWAY 

M I L E S  

V E H I C L E  
M I L E S  

M I L L I O N S )  

D R I L Y  
V E H I C L E  

M I L E S  
'ER H I L E  

NONFRTRLLY 
I N J U R E 0  PERSONS 

- 

- 

NONF 
INJURE 

NUMBER NUMBER RRTE I/ 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RRIZONR 
RRKRNSRS 
CRLIFDRNlF l  
COLORRDO 
CONNECTlCUT 
OELRWRRE 
D I S T .  OF COL 
F L O R l  OR 
GEORGI R 
HRWRI I 
IORHO 
I L L I N O I S  
INOIRNR 
IOWR 
KRNSRS 
KENTUCKY 
L O U I S I R N R  
MAINE 
MRRYLRNO 
flRSSRCHUSETTS 
MICHIGAN 
MINNESOTR 
M I S S I S S I P P i  
MISSOURI  
MONTRNR 
NEBRRSKR 
NEVROR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH DRKOTR 
OHIO 
OKLRHONR 
OREGON 
PENNSYLJRNIR 
RHODE I S L A N D  
SOUTH ORKOTR 
TEXRS 
UTRH 
VERMONT 
V I R G I N I P  
WRSHINGTON 
WEST V I R G I N I A  
WISCONSIN 
WYOMING 

COMPLETE ORTR 
RLRBRMR 
RLRSKR 
RR 1 ZONR 
RRKRNSRS 
C R L l F O R N I R  
COLORRDO 
CONNECTICUT 
DELRWRRE 
D I S T .  OF COL 
FLORIOR GEORGIA 

HRWRI I 
IORHO 
I L L I N O I S  
I N O I R N R  
I o w  
KRNSRS 
KENTLICKY 
L O U I S I R N R  
M A I N E  
MRRYLRND 
MRSSRCHUSETTS 
M I C H I G A N  
MlNNESOTR 
M I S S I S S I P P I  
M l SSOUR l 
MONTRNR 
NEBRRSKR 
NEVRDR 
NEW HRMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH ORKOTR 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVRNIR 
RHODE I S L A N D  
SOUTH ORKOTR 
TEXFlS 
UTAH 
VERMONT 
VTRI'.TNTR . - . . - . . - . . 
WASHINGTON 
WEST V I R G l N I R  
WISCONSIN 
WYOMING 

SUBTOTRL SUBTOTRL 

INCOMPLETE DRTR 
NORTH CRROLINR 
SOUTH CRROLINR 
TENNESSEE 

I 11 N O N F R T A L L l  I N J U R E 0  PERSONS PER 1 0 0  M l L L l O N  V E H I C L E  P l i L E S .  





SECTION 111--OTHER RATES 

A .  Highway Mileage 

Vehicle mileage r a t e s  f o r  the  United S t a t e s  a r e  t h e  most common measure of 
s a f e t y  performance (Table 1 ) .  For some purposes, r a t e s  per  mile of highway 
may be more useful  (Table 7 ) .  Note t h a t ,  because of the  concentrat ion of 
t r a v e l  on highway systems with the  fewest f a t a l i t i e s  per  veh ic le  mile,  
highways on these  systems tend t o  have t h e  highest  number of f a t a l i t i e s  per  
highway mile.  

B . Population 

Population r a t e s  a r e  most use fu l  fo r  compari-ng motor vehic le  acc idents  with 
o the r  public  hea l th  problems. I n  1988, only h e a r t  d i sease ,  cancer and 
s t roke  were responsible f o r  more deaths ,  according t o  t h e  National Center 
f o r  Health S t a t i s t i c s .  S t a t e  r a t e s  per  thousand res iden t s  a r e  l i s t e d  i n  
Table 8 f o r  f a t a l  and nonfatal  in ju ry  accidents ,  f a t a l i t i e s ,  and nonfa ta l ly  
in jured  persons. 

C. Licensed Drivers 

The number of accidents  per  l icensed d r i v e r  r e f l e c t s  both t h e  care  with 
which d r ive r s  operate t h e i r  vehic les  and t h e  amount of t r a v e l  under various 
condit ions.  S t a t e s  ' accident ,  f a t a l i t y ,  and in ju ry  r a t e s  per  l icensed 
d r i v e r  a r e  l i s t e d  i n  Table 9 .  

D .  Registered Vehicles 

A s  i s  t h e  case with l icensed d r i v e r s ,  the  number of accidents  per  
r eg i s t e red  vehic le  is  a f fec ted  both by the  care  with which t h e  veh ic le  i s  
driven and t h e  amount of t r a v e l  under various condit ions.  S t a t e s  ' r a t e s  
per  r eg i s t e red  vehic le  a r e  l i s t e d  i n  Table 10 .  



TABLE 7.  U.S. HICHWAY-MILE RATES BY HIGHWAY SYSTEM - 1988' 

FROM HPMS UNIVERSE DRTR RS OF SEPTEHBER 3 0 .  1 9 8 9  RNO VEHICLE ~'ILES O f  
TRAVEL ARE FROH THE HPMS RRERHIDE SUHNRRY TABLES RS OF SEPTEHBER 3 0 .  
1 9 8 9 .  FEOERRL HIGHWAY RDMINlSTRRTiON ESTIMATES WERE HRDE FOR NRJOR 
HIGHWAY CRTEGORIES WHERE COMPLETE FUNCTfONRL OR FEDERRL-RID SYSTEH 
OATR WERE NOT REPORTED. 

9/ RRTES ARE PER 1 . 0 0 0  HIGHWRY M I L E S .  
3/ TOTRLS OF NONFRTRL INJURY RCCIOENTS RNO NONFRTRLLY INJURED 

PERSONS HERE ESTIMRTED BY FHHR FOR TENNESSEE. SOUTH CRROLINR. 
~ ~ I I T U  naunrn. aNn lrnaru roam rNa 



STRTE 

RLRBRMA 
RLRSKR 
RR IZONR 
RRKRNSAS 

C A L I F O R N I A  
COLORADO 
CONNECTICUT 
DELAWRRE 

D I S T .  OF COL 
F L O R I D A  
GEORGIA 
HAWRI I 

I ORHO 
I L L I N O I S  
l N O I R N A  
l OWR 

KRNSAS 
KENTUCKY 
L O U I S I A N R  
MRINE 

MRRYLRNO 
MRSSACHUSETTS 
M I C H I G R N  
MlNNESOTR 

M I S S I S S I P P I  

NEVRDA 
NEH HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 

NEH YORK 
NORTH CRROLINA 
NORTH ORKOTR 
OH I 0  

OKLRHOMR 
OREGON 
PENNSYLVRNIA  
RHOOE I S L R N O  

SOUTH CRROLINR 
SOUTH ORKOTR 
TENNESSEE 
TEXRS 

UTRH 
VERMONT 
V I R G I N I A  
WASHINGTON 

WEST V I R G I N I A  
WISCONSIN 
WYOMING 

U . S .  TOTRL 

TABLE 8. FATAL AND INJURY ACCIDENT DATA 

RELATED TO POPULATION - 1988 

POPULRTION RRTES PER T 
I I I 

V E H I C L E  F R T R L  
NUMBER M I L E S  RCCIDENT F R T R L I T Y  

l THOUSANDS 1 1 PER 1 RRTE 1 R I T E  
CRP 1 TR 

U S R N D  PERSONS 

NONFRTRL NONFRTRL 
I N J U R Y  I N J U R Y  

RCC IOENT 1 RRTE 

1/ RRTE COULD NOT BE COMPUTE0 BECRUSE DRTR WRS NOT REPORTED OR WRS NOT USRBLE.  
2/ THE RATE I S  BRSEO ON THE ESTIMRTEO U.  S .  TOTAL OF NONFRTRL I N J U R Y  RCCIOENTS FROM TRBLE 2 .  
3/ THE RATE I S  BRSEO ON THE E S T I H R T E D  U .  S .  TOTAL OF NONFRTRLLY I N J U R E D  PERSONS FROM TRBLE 2 .  



URY ACCIDENT D A T A  

LICENSED DRIVERS - 198% 

-- 
LICENSED DRIVERS RATES PER THOUSRND DRIVERS 

VEHICLE FRTRL 
STATE NUMBER MILES RCCIDENT FRTRLITY 

' t H o u s R N o s /  o R l  PER vER l t j l E  1 RRTE 

OIST.  OF COL. I 392  1 8 . 6 8 6  1 0 .14 1 0 .15  
FLORIDR 8 .790  11.982 0 -31 0 .35  
GEORGIA 4 . 3 3 6  14.359 0.34 0 .38  
HQWRI I -- 1 1  ,683 0 .20  0 .23  

I DRHO I 708  1 11,479 1 0 . 3 2  1 0 . 3 6  

KRNSRS 
KENTUCKY 
LOUISIRNR 

OKLRHOMR 
OREGON 

SOUTH CRROLlNR 2 .306  
SOUTH DRKOTR 
TENNESSEE 
TEXAS 

VERMONT 

WEST V IRGINIR  1.308 10 ,615  0 . 3 1  0 .35  
I 

WlSCONSIN 3 .268  12.992 0 . 2 2  0 - 2 5  
WYOMING 3 4 3  16,212 0 . 3 7  0.44 

NONFRTRL N0NFRTR.L 
INJURY INJURY 

RCC l DENT 1 RRTE 
RRTE 

1/ RRTE COULD NOT BE COMPUTED BECRUSE DRTR WHS NOT REPORTED. 
2 /  THE RRTE I S  BRSED ON THE ESTIMRTEO U. S .  TOTRL OF NONFRTRL INJURY RCCIDEHTS FROM TABLE 2 .  
5 /  THE RRTE I S  BRSED EN THE ESTIMRTEO U.  5 .  TOTQL OF NONFRTRLLY INJURED PERSONS FROM TRBLE 2 .  



ATAL AND INJURY ACCIDENT 

RELATED TO VEHICLE REGISTRATIONS - 19 

REGISTERED VEHICLES RRTES PER TH 
I I I 

VEHICLE FRTRL 
STRTE NUMBER MILES RCC IOENT FRTRLITY 

T H O U S R N U S  VEHICLE PER 1 RRTE / RRTE 

RLRBRMR 3.881 10.225 0 .24  0 .26  
RLRSKR 362 10.610 0 .24  0 .27  
RR IZONR 2.705 !2 .661  0 .31  0 .35  
RRKRNSRS -- 1.427 13.468 0 .37  0 .43  

CRLIFORNIR 21.337 11,322 0 .23  0 .25  
COLORRDO 2.923 9 .465  0 .15  0.17 
CONNECTICUT 2.652 9,827 
UELRWRRE 1 512 2 . 5 0 8  1 k-: ! :::? 
UIST.  OF COL 
FLORIDR 0 'i:% I :::; 1 !!i! GEORGIA 5.196 11,983 0 . 2 9  0 .32  
HRWR I I 10.523 0 .18  

IORHO 
I L L I N O I S  
INDIRNR 
IOWR 

~ ~ ~ ~ ! ~ K Y  1 g:!:! 1 I?::;? 1 i ! i i  1 LOUISIRNR 2.938 11,805 
MRINE 12,116 0 .24  -- 
MRRYLRND 3.468 
MRSSRCHLISETTS 3.818 
MICHIGAN 7.141 

NONTHNR 1 1 $ 2 5 6  
NEBRRSKR 1.328 10,096 

NEVRDR I 808 1 11.125 1 0 .32  1 0 .35  
NEW HRMPSHlRE 10.245 G.18 
NEW JERSEY 10,225 
NEW MEXICO 1.267 12,062 0.34 0 .78 

I / 0 .18  

NEW YORK 9 ,838  0.23 
NORTH CRROLINR 5 , 0 2 3  0 . 3 1  
NORTH URKOTR 1 655 0 .16  
OHIO 8 , 5 1 2  0.20 

OKLRUOMR 
OREGON 
PENNSYL. 
RHODE I 

SOUTH CRROLINR 
SOUTH ORKOTR 1 : ?  "I? 
TENNESSEE 4,225 10.460 0 - 2 6  0 . 3 0  
TEXRS -- 12.406 12.611 0 . 2 4  - 0 . 2 7  

UTRH I 1,159 1 11.443 1 0 . 2 2  1 0 . 2 6  
YERHONT I 12.258 
VIRGIN I R 12.303 
URSHINGTON 3 .887  10.757 0 .  18  o.zn 

WEST VIRGINIR 
WISCONSIN 
UYONING ---I- - 

U.S. TOTRL / 184.395 1 10.985 1 0 .23  1 0 .26 

ISRNO VEHICLES 

NONFRTRL NBNFRTRL 
INJURY INJURY 

ACCIDENT 1 RRTE 
RRTE I 

1/ ROTE COULD NOT BE CONPU7ED BECAUSE DRTR WRS NOT RFPO2TFl). 
21 THE RRTE I S  BRSED ON THt ESl  1MRTEO U .  S .  TOTRL O F - N ~ N F R T R L  INJURY RCCIDENTS FROM TRBLE 7 .  
1/ THE RAlE I S  BRSED ON THE ESTIMRTED U .  S. TOTRL OF NONFR1RI.I.Y INJURED PERSONS rROF1 TRBLE 2 .  -- ----- - - -- 





SECTION IV--PUERTO RICO AND U.S. TERRITORIES 

Travel and accident da ta  reported by Puerto Rico and the  U.S. T e r r i t o r i e s  
f o r  calendar year 1988 a r e  no t  ye t  ava i l ab le .  





SECTION V--RELATIONSHIP OF FATALITY U T E S  TO TRAVEL DENSITY 

The vehic le  mile f a t a l i t y  r a t e  is t h e  measure most commonly used fo r  
comparing t h e  s a f e t y  of d i f f e r e n t  highway systems o r  t h e  s a f e t y  of highways 
i n  d i f f e r e n t  S t a t e s .  A S t a t e  o f t e n  judges i t s  own performance by comparing 
i t s  f a t a l i t y  r a t e s  with t h e  na t iona l  f a t a l i t y  r a t e .  The primary reason f o r  
d i f ferences  i n  f a t a l i t y  r a t e s  appears t o  be v a r i a t i o n  i n  t r a v e l  dens i ty  
over which t h e  S t a t e s  have l i t t l e  c o n t r o l .  Because t h e  t r a v e l  dens i ty  
va r i e s  widely among the  S t a t e s ,  i t  should not be expected t h a t  a l l  S t a t e s  
w i l l  have s i m i l a r  f a t a l i t y  r a t e s .  There a r e  many reasons o the r  than 
v a r i a t i o n  i n  t r a v e l  dens i ty  f o r  d i f f e rences  among t h e  f a t a l i t y  r a t e s  of t h e  
S t a t e s .  I t  i s  d i f f i c u l t  t o  quant i fy  these  reasons well  enough t o  develop 
r e l i a b l e  d e f i n i t i o n s  of r e l a t ionsh ips  between f a t a l i t y  r a t e s  and s p e c i f i c  
f e a t u r e s .  

The general  c h a r a c t e r i s t i c s  of t h e  r e l a t ionsh ip  between f a t a l i t y  r a t e s  and 
t r a v e l  dens i ty  were described i n  Section I .  Curves i l l u s t r a t i n g  provis ional  
r a t e -dens i ty  r e l a t ionsh ips  have been derived from reported d a t a  f o r  t h e  
4-year period from 1984 through 1 9 8 7 .  The re l a t ionsh ips  must be regarded 
as  provis ional  because they a r e  based on da ta  which a r e  incomplete and 
known t o  contain e r r o r s .  Despite t h e i r  flaws, t h e  curves provide a  more 
s u i t a b l e  base than t h e  na t iona l  f a t a l i t y  r a t e  f o r  evaluat ing  S t a t e  r a t e s .  
A curve descr ib ing t h e  provis ional  r a t e -dens i ty  r e l a t i o n s h i p  f o r  a l l  
highways i n  the  S t a t e s  i s  shown i n  Figure 7 - A l .  

In comparing S t a t e  f a t a l i t y  r a t e s  a  second considerat ion should be taken 
i n t o  account. Even i f  t h e  r i s k  (p robab i l i ty )  of t r a f f i c  f a t a l i t i e s  were 
dependent only on t r a v e l  dens i ty ,  r a t e s  would vary a t  random from those on 
t h e  r a t e -dens i ty  curve. Accidents and r e l a t e d  r a t e s  a r e  "random" i n  a  
s t a t i s t i c a l  sense .  Any attempt t o  d r i v e  a  veh ic le  a  given d i s t ance  may o r  
may not  r e s u l t  i n  an accident .  There i s ,  nonetheless,  a , d e g r e e  of 
s t a t i s t i c a l  r e g u l a r i t y  which permits reasonably r e l i a b l e  es t imat ion  of the  
number of acc idents  expected from a la rge  number of at tempts.  To speak of 
accidents  a s  random events is not t o  s a y  t h a t  acc idents  a r e  unre la ted  t o  
dr iv ing hazards o r  d r i v e r  s k i l l .  The random v a r i a t i o n  of f a t a l i t y  r a t e s  is  
l a r g e r  when t h e  volume of t r a f f i c  is  small .  For example, a  random 
v a r i a t i o n  of 10 percent  would be much more l i k e l y  t o  occur i n  the  Delaware 
f a t a l i t y  r a t e  than i n  f a t a l i t y  r a t e s  f o r  Ca l i fo rn ia  o r  New York. 

The random v a r i a t i o n  of f a t a l i t y  r a t e s  i s  somewhat analogous t o  t h e  random 
v a r i a t i o n  observed when f l i p p i n g  a  coin repeatedly .  If t h e  p robab i l i ty  of 
I t  heads" i s  1 i n  2 ,  t he  r a t i o  of t h e  number of heads t o  t h e  number of f l i p s  
approaches 1 / 2  as  the  number of f l i p s  increases .  S imi la r ly ,  i f  t he  
p robab i l i ty  t h a t  a  f a t a l i t y  w i l l  r e s u l t  from an attempt t o  d r i v e  one 
vehic le  mile is 3 i n  100 mi l l ion ,  t h e  r a t i o  of f a t a l i t i e s  t o  vehic le  miles 
w i l l  approach 3/(100 mi l l ion)  as  t h e  number of veh ic le  miles increases .  
While t h e  number of vehic le  miles o r  f l i p s  of a  coin i s  increas ing,  r a t i o s  
vary a t  random. The amount of v a r i a t i o n  can be computed by applying t h e  
binomial p robab i l i ty  law f o r  the  appropriate number of veh ic le  miles o r  
f l i p s .  Approximations of the  binomial law a r e  commonly used t o  s implify 
computation. 



The a p p l i c a t i o n  of t h e  binomial p r o b a b i l i t y  law t o  acc ident  r a t e s  y i e l d s  
r e s u l t s  t h a t  approximate observed experience.  This  procedure is  widely 
used by t h e  S t a t e s  t o  i d e n t i f y  hazardous s e c t i o n s  of highway. I t  does no t  
g i v e  p r e c i s e  r e s u l t s  p r i m a r i l y  because t h e  p r o b a b i l i t y  of a f a t a l i t y  ( o r  
o t h e r  event  of i n t e r e s t )  i s  no t  t h e  same f o r  every at tempt  t h a t  i s  made t o  
d r i v e  a  v e h i c l e  mile  without  an acc iden t .  

The r a t e - d e n s i t y  curve i n  F igure  7 - A 1  i s  an exponent ial  curve f i t t e d  t o  t h e  
d a t a  p o i n t s  by a  weighted l e a s t  squares  procedure.  Each d a t a  po in t  i s  
de f ined  by a  S t a t e  f a t a l i t y  r a t e  and t r a v e l  d e n s i t y  f o r  t h e  4-year  pe r iod .  
The p o i n t  is  weighted i n  propor t ion  t o  t h e  v e h i c l e  miles  of t r a v e l  in t h e  
S t a t e  dur ing  those  4  yea r s .  

Because t h e  volume of t r a v e l  is  d i f f e r e n t  f o r  each S t a t e ,  t h e  magnitude of 
random v a r i a t i o n  is  a l s o  d i f f e r e n t .  To i l l u s t r a t e  t h e  e f f e c t  of t h e  
d i f f e r e n c e s ,  p rov i s iona l  ranges have been computed (Figure 7 - A 2 ) .  For each 
S t a t e ,  t h e  observed 1988 f a t a l i t y  r a t e  i s  shown along wi th  a  p rov i s iona l  
range cen te red  upon a  va lue  taken from t h e  r a t e  dens i ty  curve i n  F igure  
7 - A 1 .  I f  v a r i a t i o n s  from r a t e s  on t h e  r a t e - d e n s i t y  curve i n  F igure  7 -A1  
followed a  binomial d i s t r i b u t i o n ,  t h e  p r o b a b i l i t y  would be 99 out  of 100 
t h a t  each observed r a t e  would f a l l  w i t h i n  t h e  p rov i s iona l  range shown i n  
F igure  7 - A 2 .  Conversely, t h e  chances would be only  1 i n  100 t h a t  an 
observed r a t e  would f a l l  o u t s i d e  t h e  p rov i s iona l  range i f  t h e  r i s k  were t h e  
same i n  1988 a s  i n  t h e  preceding 4 years  and v a r i a t i o n  from t h e  
r a t e - d e n s i t y  curve were random. I f  a  r a t e  f a l l s  above o r  below t h e  range 
shown, it is  l i k e l y  t h a t  it i s  unusual ly h igh  o r  low f o r  some reason o the r  
t han  random v a r i a t i o n .  F igure  7-A2 shows t h a t  most S t a t e  f a t a l i t y  r a t e s  
v a r i e d  s i g n i f i c a n t l y  from t h e  p rov i s iona l  r a t e - d e n s i t y  curve.  The 1988 
f a t a l i t y  r a t e s  were about t h e  same f o r  Maine and Ohio. Yet ,  Ohiors  r a t e  
was s u b s t a n t i a l l y  lower t han  S t a t e  r a t e s  observed f o r  a  s i m i l a r  t r a v e l  
d e n s i t y  i n  t h e  preceding 4-year pe r iod .  ~ a i n e ' s  r a t e ,  on t h e  o t h e r  hand, 
i s  w i t h i n  t h e  p rov i s iona l  range,  where dev ia t ion  from t h e  r a t e - d e n s i t y  
curve is  l e s s  s i g n i f i c a n t .  Analysis  of t h e  p o s s i b l e  reasons f o r  t he  low 
r a t e  i n  Ohio and t h e  r a t e s  o u t s i d e  p rov i s iona l  ranges i n  many o t h e r  S t a t e s  
i s  beyond t h e  scope of t h i s  r e p o r t .  I n  F igure  7-A2, S t a t e s  a r e  arranged i n  
o rde r  of  t r a v e l  d e n s i t y  t o  f a c i l i t a t e  comparison of S t a t e s  wi th  s i m i l a r  
t r a v e l  d e n s i t i e s ;  t h e  S t a t e  wi th  t h e  most v e h i c l e  miles  per  mile  of highway 
( i . e . ,  t h e  h ighes t  average d a i l y  t r a f f i c )  i s  a t  t h e  top  

F igures  7 - B 1 ,  7-BZa, and 7-B2b, show t h e  r u r a l  and urban f a t a l i t y  r a t e s  f o r  
each S t a t e  s e p a r a t e l y  and i n  t h e  same manner a s  t h e  information i n  F igures  
7 - A 1  and 7 - A 2 .  

Other p rov i s iona l  range r e l a t i o n s h i p s ,  a s  wel l  a s  p rov i s iona l  r a t e  changes 
and observed f a t a l i t y  r a t e s  f o r  t h e  highway systems i n  each S t a t e ,  a r e  
shown i n  F igures  7 - C l a  through 7-F2b. P rov i s iona l  range r e l a t i o n s h i p s  a r e  
shown f-or t h e  I n t e r s t a t e  urban and r u r a l  systems s e p a r a t e l y  

For every system. most f a t a l i t y  r a t e s  observed i n  1988 were r a r e l y  above 
t h e  p rov i s iona l  range based on 1984 through 1987 experience (Figure 7 ) .  



USING RATE-DENSITY RELATIONSHIPS 

Rate-densi ty curves may be regarded as s e t s  of provis ional  
na t iona l  norms f o r  f a t a l i t y  r a t e s .  Figure 7 - A 1  on page 56 shows 
t h e  ra t e -dens i ty  curve f o r  a l l  roads i n  t h e  United S t a t e s .  

For a  p a r t i c u l a r  S t a t e ,  t h e  value of t h e  provis ional  na t iona l  
norm depends on t h e  d a i l y  number of veh ic le  miles per  mile of 
highway--or average d a i l y  t r a f f i c  (ADT) i n  t h a t  S t a t e .  For a  
S t a t e  with a d a i l y  average of 2,000 veh ic le  miles of t r a v e l  per  
mile of highway, Figure 7-A1 ind ica tes  t h a t  a  normal f a t a l i t y  
r a t e  would be s l i g h t l y  under 2 . 5  f a t a l i t i e s  per  100 mi l l ion  
veh ic le  mi les .  

Some random devia t ion  of S t a t e  r a t e s  from provis ional  na t iona l  
norms i s  expected. Most of t h i s  random devia t ion  would f a l l  
within provis ional  ranges such as those shown i n  Figure 7-A2 on 
page 5 7 .  Differences i n  t h e  width of provis ional  ranges r e f l e c t  
d i f f e rences  i n  volumes of t r a v e l ;  ranges a r e  widest i n  the  S t a t e s  
with the  l e a s t  t r a v e l .  When S t a t e  r a t e s  f a l l  above o r  below t h e  
provis ional  ranges, t h e  devia t ion  from the  provis ional  na t iona l  
norm is  l i k e l y  t o  be caused by something o the r  than random 
v a r i a t i o n .  Possible causes include e f f e c t i v e  s a f e t y  programs, 
hazardous highways, incons i s t en t  da ta ,  and many o the r  
con t r ibu t ing  f a c t o r s .  

Figure 7 may be used t o  answer quest ions such a s :  

Where a r e  successful  s a f e t y  programs most l i k e l y  t o  be found? 

Those S t a t e s  where the  1988 f a t a l i t y  r a t e  i s  t o  t h e  l e f t  of 
t h e  provis ional  range a r e  most l i k e l y  t o  have successful  
s a f e t y  programs. See Figures 7 - A 2 ,  -B2,  e t c .  

Are s a f e t y  programs i n  a  p a r t i c u l a r  S t a t e  more l i k e l y  t o  
have been successful  on some systems than on o the r s?  

Safe ty  programs a r e  more l i k e l y  t o  have been successful  on 
those highway systems where t h e  1988 f a t a l i t y  r a t e  is  t o  the  
l e f t  of the  provis ional  range. See Figures 7-C2, - D 2 ,  e t c .  

Where, i n  a p a r t i c u l a r  S t a t e ,  i s  t h e  g r e a t e s t  p o t e n t i a l  f o r  
improvement of s a f e t y  programs l i k e l y  t o  be found? 

The g r e a t e s t  p o t e n t i a l  f o r  reduction of t r a f f i c  deaths i n  a  
S t a t e  i s  l i k e l y  t o  be on those  highway systems where t h e  
1988 f a t a l i t y  r a t e  is t o  t h e  r i g h t  of t h e  provis ional  range. 
See Figures 7-C2, - D 2 ,  e t c .  
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Fig. 7-Clb. PROVISIONAL RATE-DENSITY RELATIONSHIP (1984-87) 
RURAL INTERSTATE SYSTEM 
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Figure 7-F2a FATALITY RATE BY STATE-RURAL NON-FEDERAL-AID HIGHWAYS 

73 



1 
kansas. - - - - - - . - .: ! 

l ] ] i n o i s .  - . - - - - - I i -p-----+ 
Kississippi - - - - - - -i 

I 
l n i i v a  - - - - - - - - -4- t 

l:unnecticut - - - - - - --.l-.--cf-.--- I 

i I Tennessee - - - - - - - -. 
I 

1 
I I 

Hiasouri- - - - . - - - - 

Yennsgivania- - - - - - - 
! 

4 
Hew kaapebire - - - - - - 

Wasiilngton- - - - - - - - 
lurth up io ta -  - . - . - - 
I d a k o - - . - - - . . . -  

Harpland- - - - - - - - - 3  

Arkansas- - - - - - - - - 

! 
Massachusetts - - - - - -c % 

South  Dakota- - - - - - - 

lows. . . - . " - - - - - 

h u s h  Caroiiua- - - - - - 
Yebras&. - - - - - . - - 

LEGEND : 
Reported fa ta l i ty  rate 

ange 

Rhodc island- - - - - - - 
West Virl lnla - - - - - - 
Wponlng - - - - - - - - - 

Figure 7-F2b FATALITY RATE BY STATE-URBAN NON-FEDERAL-AID HIGHWAYS 



SECTION VI--STATE FATALITY RATE TRENDS 

I t  i s  sometimes more useful  t o  know t h e  t rend wi th in  a S t a t e  than t o  know 
how t h a t  S t a t e  compares with o t h e r s .  Figure 8 i l l u s f r a t e s  changes i n  S t a t e  
r a t e s  over t h e  5-year period from 1984 through 1988. The provis ional  range 
f o r  each of t h e  5 years  i s  based on t h e  provis ional  r a t e -dens i ty  curve f o r  
t h e  4-year period preceding each year .  This i s  a change from t h e  way t h e  
provis ional  ranges were presented i n  t h i s  s e r i e s  of r epor t s  f o r  Figure 8 
s ince  t h e  1982 r epor t .  

Figure 8 is designed t o  show, wi th in  each S t a t e ,  t h e  p a t t e r n  of observed 
r a t e s  over t h e  5-year period and t h e  r e l a t i o n s h i p  of observed r a t e s  t o  
provis ional  ranges. Because of d i f f e rences  i n  the  magnitude of individual  
S t a t e  r a t e s ,  not a l l  S t a t e s  a r e  shown a t  t h e  same s c a l e .  I t  i s  not 
intended t h a t  Figure 8 be used t o  compare t h e  magnitude of f a t a l i t y  r a t e s  
i n  d i f f e r e n t  S t a t e s .  

While New Hampshire demonstrates s t e a d i l y  decreasing f a t a l i t y  r a t e s  
throughout t h e  5-year period,  o the r s  repor t  l i t t l e  improvement s ince  1984. 
In  more than hal f  t h e  S t a t e s ,  t h e  r a t e  reported f o r  1988 i s  lower than t h e  
r a t e s  f o r  t h e  preceding year .  There were 18 S t a t e s  which had a 1988 
f a t a l i t y  r a t e  above t h e  provis ional  range. By comparison, t h e  lowest 
number occurred i n  1985 when the  number of S t a t e s  was f i v e .  

-1. Figure 8 may be used t o  answer quest ions such a s :  
-L 

-,. 1. Are the  f a t a l i t y  r a t e s  i n  a S t a t e  improving? 
A- 

-1. Most S ta tes  s h o w s t e a d i l y  i m p r o v i n g f a t a l i t y r a t e s .  A few + 
-?- do no t .  See pages 76-86. -1. 

* -1. 

;k 2 .  How have f a t a l i t y  r a t e s  i n  a p a r t i c u l a r  S t a t e  compared 5: 

9: with those i n  the  r e s t  of the  United S t a t e s  over the  p a s t  * 
;'? 

-L f i v e  years? 
-1. J- ,, 
-I- For any year i n  a s e l ec ted  S t a t e ,  a f a t a l i t y  r a t e  t o  t h e  * 
.I. l e f t  of t h e  provis ional  range ind ica tes  t h a t  t h e  S t a t e  * 
.C f a t a l i t y  r a t e  i s  s i g n i f i c a n t l y  below t h e  1984-1987 na t iona l  
+t experience for S t a t e s  with s imi la r  t r a v e l  dens i ty .  A 
A- f a t a l i t y  r a t e  t o  t h e  r i g h t  of t h e  provisional  range i s  
-7. s i g n i f i c a n t l y  above such na t iona l  experience. See pagec 
.L 76-86. 
.L 

-1. 

-La-----A -t-.L-?--?-.L-I--I.J -L-L.I.-L I..*--l-J+-l--L-!--l--L-I--L.-I--~+-L1.1.1.~!-JJJJJJt.J~~?--t~-<~-111111111L-t--I~~?~-~--L-7--t-~T--7--?-J~~J~~J~~J~~V--~~-Y~~?--I--7 -7. .. .,L A .i ', ., ., ,, ,, ,, ., ,s .. .. ., ,,i. .. 8 .  ,, ,. ,. ,. 4 .  ,. ,. a. ,. ,. ,. ,b d .  ,, ,, ,, ,. ,. ., ,. .. ,, ,, ,, ,. ,. ,, .. ,. a ,  ,. ,. ,. ,. ,. ,. ,. .L ,. ,. ,, ., a. 4,. 
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Figure 8 STATE FATALITY RATES (1 984-1 988) 
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Figure 8 (continued) STATE FATALITY RATES (I 984-1 988) 
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Figure 8 (continued) STATE FATALITY RATES (1 984-1 988) 
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Figure 8 (continued) STATE FATALITY RATES (1 984-1 988) 
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Figure 8 (continued) STATE FATALITY RATES (1 9184-1 988) 
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Figure 8 (continued) STATE FATALITY RATES (1 984-1 988) 
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SECTION VII--SUMMARY 

This repor t  presents  da ta  which can be used i n  t h e  evaluat ion of t h e  
highway s a f e t y  performance of t h e  S t a t e s .  The da ta  were submitted by the  
S ta tes  through t h e  Highway Performance Monitoring System operated by t h e  
Federal Highway Administration. 

Table 1 contains t r a v e l  and accident da ta  by highway system f o r  t h e  United 
S t a t e s .  I t  is  a summary of t h e  d e t a i l e d  da ta  contained i n  Tables 2 through 
6.  Estimates have been included where da ta  reported by t h e  S ta tes  were 
incomplete. Only one S t a t e ,  Tennessee, was unable t o  submit any nonfa ta l  
in ju ry  accident da ta  i n  time f o r  inc lus ion i n  t h i s  r e p o r t .  South Dakota, 
South Carolina and North Carolina were unable t o  submit nonfa ta l  accident  
da ta  f o r  each highway system i n  time f o r  publ ica t ion .  

The t r a f f i c  accident  s t a t i s t i c s  f o r  1988 show an increase  of about 700 
f a t a l i t i e s  over 1987. A dispropor t ionate  share  of these  f a t a l i t i e s  
occurred on non-Federal-Aid c o l l e c t o r  and l o c a l  highways. The o v e r a l l  
f a t a l i t y  r a t e  per  100 mi l l ion  veh ic le  miles of t r a v e l  was 2 .32 ,  which was 
lower than t h e  record low of 2.41 s e t  i n  1987. 
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