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SUMMARY

Problem identification is recognized as an important compo-
nent of highway safety planning. Under the NHTSA/FHWA concept,
problem identification is the first step in program planning and
in the development of effective countermeasure programs. The
annual highway safety plan (HSP) is the major planning tool used
by the Virginia Department of Transportation Safety in meeting
its objectives and in responding to the federal reporting recuire-
ments.

Over the past 10 years, the HSP production process has be-
come more efficient and responsive to state and local planning
needs. However, the methodclogy applied in analyzing accident
data and in evaluating trends has remained virtually unchanged
since the process was initiated. Although the results of the
problem identification process fulfill the federal reporting
requirements, they are not applied as effectively as they could be
to comprehensive highway safety program planning.

This report describes Virginia's highway safety problem
identification process and provides recommendations for changes
in the administrative organization of the process and in the
analytical methodology. The current methodology for the identifi-
cation of systems support and impact problems is described and
illustrated using 1980 data.
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PROBLEM IDENTIFICATION FOR VIRGINIA'S HIGHWAY SAFETY PLAN
by

Susan G. Rauth
Graduate Research Assistant

INTRODUCTION

Pursuant to the Federal Highway Safety Act of 1966, the High-
way Safety Division of Virginia was established in 1968 to imple-
ment and evaluate programs designed tc reduce the number and
severity of motor vehicle accidents cccurring in the Commonwealth.
By Act of the General Assembly, the Department cf Transportation
Safety (VDTS) succeeded the Highway Safety Division cn July 1,
1978, In addition to retaining responsibility for the state's
highway safety program, the VDTS was charged with responsibility
for coordinating statewide safety programs in rail, air, water,
and mass transit transportation.

While the scope of the VDTS's responsibilities has expanded,
Virginia's transportation safety program remains focused on the
mitigation of highway safety problems. Specifically, the VDTS is
directed to:

1. develop, implement and review, in conjunction
with relevant state and federal entities, a
comprehensive highway safety program

2. assist cities, counties, and tcwns of the
state in the development, implementation, and
review of lccal highway safety programs

3. recommend through the director to the Governor
and to the General Assembly any and all corrective
measures, policies, procedures, plans, and programs
needed to make the movement of passengers and
property on the highways of the state as safe as
practicable

4. design, implement, administer, and review special
programs or projects as needed to promote highway
safety in the Commonwealth

5. integrate highway safety activities into the
framework of transportation safety in general.



The main planning tool used by the VDTS in meeting its
objectives is the Highway Safety Plan (HSP). Under this pro-
gram, each state is required to develop a comprehensive, multi-
year plan for highway safety program management and to document
its goals, planned activities, and funding needs as set out by
the requirements of the NHTSA/FHWA Highway Safety Plan Manual,
Volume 102. This plan is reviewed and approved by the NHTSA and
FHWA as a prerequisite to the allocation of federal highway safety
funds. The HSP is also intended to provide a framework for sys-
tematic planning and evaluation at the state level.

Under Virginia's HSP process, each state traffic safety
agency and local transportation safety commission (TSC) is in-
vited to submit to the VDTS an annual summary of its planned
activities and an estimate of the resources needed to support its
programs. Until recently, staff members of the Virginia Highway
and Transportation Research Council (VHTRC), in conjunction with
the VDTS, compiled these summaries to develop an overall annual
state HSP.

Problem identification is central to the HSP planning process.
Under the NHTSA/FHWA concept, problem identification is the first
step in highway safety planning and in the development of effec-
tive countermeasure programs. The occurrence and severity of
traffic accidents are the product of a complex array of interde-
pendent factors; thus, it is difficult to isolate and evaluate a
particular problem. Nonetheless, techniques are available for
drawing some general conclusions concerning the characteristics
of accidents in a given jurisdiction.

However, in Virginia the methodology applied in acquiring
and analyzing accident data and in evaluating trends has remained
virtually unchanged since the process was initiated. As a result,
there are limitations to the scope of the analysis and to the
application of the results achieved. Also, the organization and
timing of HSP activities is not in congruence with state and local
safety program administration. Although the results of the entire
process fulfill the federal reporting requirements, they are not
applied as effectively as they could be to comprehensive highway
safety program planning.

PURPOSE AND SCOPE

The purpose of this report is to describe and evaluate Vir-
ginia's highway safety problem identification process as it has
evolved to satisfy federal and state reporting requirements and
needs. The report outlines the current methodology for the



identification of systems support and impact problems and illus-
trates the data analysis process using 1980 highway accident
statistics.

The report also comments on the adequacy of the administra-
tion of the HSP problem identification process and provides recom-
mendations for improvements to the current process.

The scope of the report is limited to the problem identifica-
tion analysis performed for the annual HSP. Many of the weaknesses
of Virginia's process can be attributed to deficiencies in the state-
wide traffic records system. Problems associated with the traffic
records system which impact problem identification are noted, al-
though they are not examined in detail in this report.

The limitations of the problem identification and HSP planning
process are evaluated in the final section of the report, with rec-
ommendations for improvement. This evaluation is preceded by a
description of the current process and an example of problem
identification analysis using 1980 accident data.

OVERVIEW OF THE HSP PRCCESS

Guidelines for preparing and submitting the annual HSP are
cutlined in NHTSA/FHWA Highway Safety Program Manual, Volume 102.
Each state has fecrmulated its own approach toc meeting the guide-
lines. Volume 102 emphasizes a ccmprehensive "top-down" planning
process, in which problem analysis is first perfcrmed at the state-
wide level to provide subsequent support to safety programming
at the local level, Virginia's approcach is, in essence, a reversal
of that recommended in Volume 102. The following section describes
the problem identification procass in Virginia.

Problem Identification Process

The highway safety problem identification process in Virginia
revolves around the production of the annual HSP. The HSP problem
identification process focuses on two basic categories of highway
safety problems as outlined irn *he Volume 102 manual: '"systems
support" and "impact" problems. Systems suppert problems are de-
fined as deficiencies "in a vital traffic safety function, the
correction of which may not be directly related to accident,
fatality, or injury changes." Ideally, they should be derived each
year from an administrative evaluation of Virginia's traffic safety
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network and a review of the legislative and regulatory require-
ments which govern program operations. However, this is a diffi-
cult task, due in part to the lack of an adequate technique for
evaluating the performance of system support activities. Not
enough information on the status of state transportation safety
programs is available from the agencies.

Systems support problems identified have remained relatively
constant from year to year. In the past three years, systems
support problems were identified in the areas of highway safety
program planning and administration, highway safety training and
education, driver education, periodic motor vehicle inspection,
emergency medical services, adjudicative services, and accident
data information systems.

Impact problems are defined in Volume 102 as "directly
related to facters contributing to accidents, fatalities, and/or
injuries, and may be corrected by application of countermeasures
designed to minimize the effects of these factors." Impact prob-
lem analysis generally focuses on fatal, injury, and property
damage accident rates for the entire state as well as the three
highway systems (interstate, primary, and secondary).

Impact problem analysis is alsc conducted in more specific
accident problem areas, such as pedestrian involvement, pupil
transportation services, type of vehicle involved (bus, truck,
motorcycle, bicycle), and alcohol-related accidents. The spe-
cific impect problems identified vary from year to year in rela-
tion to the results of the problem identification analysis and the
changing emphasis of highway safety programs (e.g., 55 mph speed
limit enforcement).

In Virginia, problem identification analysis is conducted
at both the local and the state level. Since localities generally
lack the capability to accumulate the accident and safety program
data required to conduct both impact and systems support problem
analysis, the VDTS has developed automated systems to provide
them with as much information as practically possible. Mini-Crash
Facts reports supply localities with accident statistics and prob-
Tem identification packets (PID's) supply them with systems
support data (plus limited crash statistics).

In theory, local TSC's apply these data sources to identify
problems and develop local plans and programs. In practice, how-
ever, the TSC's lack the capability and manpower to perform in-
depth analyses. Thus, the value of local level analysis is limited,
and this undermines the effectiveness of Virginia's "bottom-up"
system of statewide safety program planning.



The HSP problem identification process is illustrated in
Exhibit 1. The VHTRC receives a magnetic tape containing a full
year's crash data from the Department of State Police (DSP) in
March of each year. This crash file is used to produce a series
of reports generated by the VHTRC (the Youth Facts Sheet, the
VASAP report), in addition to its use in the HSP lccal problem
identification process.

Specific data related to the 14 highway safety program areas
(as specified in Volume 102) are extracted from the DSP crash tape
and sorted by locality. Data from the Departmznt of Education's
driver education program and the Division of Motor Vehicle's
driver conviction information are also available in automated form.
Data from these three sources zre directly input to a file, known
as the master file, which is used to produce locality-specific
Mini-Crash Facts and PID's. Other data used, which are available
from the Division of Mctor Vehicles as well as the Emergency Medi-
cal Services, the Pupil Transportation Services, the Bureau of
Forensic Sciences, and the Virginia Department of Highways and
Transportation, are not in automated form. Thesze data must be
manually tabulated from computer printouts or, in some cases, from
manual files.

A list of the type of data and their sources used in the
impact and systems support problem identification process is in-
cluded in the Appendix.

The multiplicity of data sources and formats presents diffi-
culties in the problem identificaticn process. The type of data
analysis which can be performed is constrained by the content and
format of published sources and discrepancies which sometimes
exist between the sources. The process would be improved if all
the data could be obtained in raw, automated format.

Local accident data are extracted from the master file to
produce the Mini-Crash Facts reports within 2-3 months of the
receipt of the DSP crash tape. The reports zre distributed to
the localities for their use in impact problem identification,
generally by the end of May.

The data used in systems support analysis are compiled over
the summer months and input into *the master file. The PID packets
are scheduled for production and distributicn in September. The
local TSC's are requestec to review and analyze the information
contained in the PID's and the Mini-Crash Facts reports and to
prepare their input to the HSP by March. Input from the commissions
is in the form of program descriptions and funding requests for
materials, labcr, and program management.




EXHIBIT 1

HIGHWAY SAFETY PRCBLEM IDENTIFICATION PROCESS
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From the submissions, as well as the state problem identifi-
cation analysis described below, the VDTS attempts to determine
changes in accident trends, new problem areas, and significant
safety program needs. The VDTS staff relates their findings to
the 14 HSP program areas: motorcycle safety, pedestrian safety,
pupil transportation services, alcohol-related accidents, traffic
courts, identification and surveillance of accident lccations,
driver education, highway design, construction and maintenance,
traffic engineering services, lccal traffic records systems,
debris, hazard control and cleanup, police traffic services, and
accident investigation and reporting.

The statewide systems support and impact problem identifica-.
tion analyses are performed following the local analysis. The
main sources of data for the impact problem analysis are the De-
partment of State Police Annual Crash Facts and the Virginia De-
partment of Highways and Transportation annual Summary of Accident
Data. The statewide system support analysis is based, in part, on
the submissions received from the state transportation safety agen-
cies. It is also derived from an intuitive understanding cof state
safety program problems and needs. A more systematic method for
identifying and evaluating the magnitude of systems support problems
has nct been developed.

The results of the state and local impact and systems support
problem identification analyses are compiled by the VDTS, and a
draft of the HSP is due in May. Following the NHTSA and FHWA re-
view, the HSP is refined and submitted in final form to the federal
agencies in August cf each year.

Statewide Impact Problem Analysis

Impact problem analysis is a critical component of the HSP
problem identification process. To exemplify the state of the art
in Virginia in impact problem identification, an analysis was per-
formed using current data. The results of the analysis are pro-
vided in the following section.

The impact analysis is performed by the VHTRC. The data are
analyzed by two methods: a regression analysis is employed to
project accident trends, and a comparative analysis of the current
and the preceding year is conducted to illustrate current changes
in accident characteristics. The regression analysis is generally
based on ten years of data. For the purpose of this report, 3-
year averages of data were calculated and compared. The averaging
of the data serves primarily to smooth out the data lines and the
results of the analysis are basically the same as those achieved
in the analysis of the ten individual years.



The linear regression analysis using the least squares
formula (also known in this case as time series analysis) cor-
relates an independent variable (time) to a dependent variable
and generates a line which is the best fit to the known data.
Trend projections are made by extrapolating from this line.

To evaluate the projections, a correlation coefficient (r)
is obtained for each equation. The correlation coefficient
assesses the data fit and the validity of the projections. An
r of +1.0 represents a perfect fit of the data points to the re-
gression line. An r value approaching zero indicates no relation-
ship between two points and the trend described, and as » approaches
+1.0 the data fit to the line improves. In highway safety accident
research, the following relationships have been cbserved for r:

Value of r Relationship
0 to * 0.20 None fo slight
t 0,21 to = 0,45 Low, but typical of accident research
t 0.46 to = 0.85 Moderate to highj; correlations over 0.60
are rare

1+

0.86 to * 1.00 Extremely high

Time series analysis is an adequate method of traffic safety
problem evaluation, but it is limited in terms of the depth of the
results obtained. It does not incorporate measures to cross tabu-
late safety variables, which are necessary for adequate explana-
tions of causes of accidents and accident trends. There is also
little attempt to link exposure data to accident occurrence.

The results of the current impact problem analysis are
shown below.

Results of Impact Problem Analysis

Data for various accident categories are depicted in Exhibits
2 through 15. The data are represented as 3-year averages, be-
ginning with 1974 data through 1980 data, the most current informa-
tion available. In Exhibits 16 through 40, certain data categories
have been plotted and projected to 1983 using regression analysis
to illustrate historic and projected trends. Exhibit 16 shows the
number of vehicle miles travelled. These data were used to calculate



the accident, injury, and death rates shown in Exhibits 17, 18,
and 19. The rates are broken out by four classifications of
highway systems: (1) all Virginia; (2) 1nterstate, (3) primary;
and (4) secondary. Projections for three categories of accident
severity (total, injury, and fatal accidents) are shown in Exhibits
20, 21, and 22. The numbers of bicyclists and pedestrians injured
"*d kﬂlled are shown in Exhibits 23 through 26. Exhibits 27
through 34 depict the numbers of vehicles involved in all acci-
dents and in fatal accidents, and the type of vehicles involved

in both accident categories. Finally, Exhibits 35 through 40
project trends in both total and fatal accident categories in-
volving drinking and nondrinking drivers.

Statewide Fatal, Injury, and Prcrerty Damage fccident Rates

An analysis of the data reveals & general trend toward re-
duction or stabilization in the number of accidents experienced
statewide despite the steady increase in the number of vehicle
miles travelled (Exhibit 16). The 1978-80 accident statistics
for all Virginia roadways indicate no change in the occurrence
of personal injury accidents, and average decreases of 2.0% and
9.0% in fatal and property damage crashes, respectively (Exhibit
2). The accident rate (number of accidents/100 million vehicle
miles of travel) shows an average decrease of 6.0% over 13877-7S
(Exhibits 6 and 17). An average decrease of 2.0% in the death
rate was observed in 1978-80 over the previous period (Exhibits
6 and 19). A slight increase (1.0%) in the average injury acci-
dent rate was noted, which is in keeping with the trend of a
slight increase and stablllzatﬂon over the past 6 years (Exhibit
ig). It is 1nterest1ng to note, however, that the injury rate
was decreasing prior to the 197u4-76 period.

Accidents Occurring on the State Highway Systems

The 1nterstate, arterial and primary, and secondary highway
systems comprise the total mileage under the jurisdiction of the
Virginia Department of Highways and Transportation (VDHET). The
Department is also responsible for rcad mileage in incorporated
municipalities with a pepulation less than 2,500.

The Interstate System

Exhibit 3 provides a summary of accident statistics for the
interstate system, which remains the safest of Virginia's road-
ways. In recent years the injury rate has increased slightly and
stabilized, whereas the accident and death rates have continued



to decline (Exhibits 6 and 17 through 19). During the 1876-80
pericd, the average frequency rates for accidents, injuries,

and deaths were 78, 41 and 1,03, respectively. These represent
an average increase of 3.0% in the injury rate over the previcus
years, and significant decreases of 6.0% in the accident rate
and 12.0% in the death rate.

The safety advantages of the interstate system continue to
be evident in the accident experience of the total mileage under
the VDHET. The interstate system experienced 30% of the travel,
but only 10% of the accidents,, 10% of the persons injured, 11%
of the persons killed, and 10% of the property damage that oc-

cured on the highway system under the supervision of the VDHET
in 1978-80.

The Primary System

The accident experience of the primary system is shown in
Exhibit 4. The average accident, injury, and death rates for
1878-80 were 244, 130, and 2.77, respectively (Exhibit 6). The
accident rate for this system showed a 7.0% average decrease in
1978-80, which is in keeping with the decreasing trend shown in
Exhibit 17. The average death rate decreased 5.0% from 1977-79
to 1978-80, The 1978-80 average injury rate decreased slightly
(1.0%), contrary to the gradually increasing trend projected in
Exhibit 18, The primary system comprises about 12% of the mileage
under the supervision of the VDHET. This system experienced 48%
of the travel, 48% of the accidents, 52% of the persons injured,
60% of the persons killed, and 49% of the property damage occurring
on the highway systems under the Jjurisdiction of the VDHET.

The Secondary System

The secondary system is inherently the most hazardous of the
highway systems under the supervision of the VDHET. The accident
experience for the secondary system is shown in Exhibit 5, This
system has the highest average accident, injury, and death fre-
quency rates of all the systems at uu46, 210, and 3.90, respec-
tively (Exhibit 6). In 1978-80, the average accident rate de-
creased by 9.0% over the previous 3-year average, which is in
keeping with the declining trend shown in Exhibit 17. The second-
ary system death rate alsc exhibits a declining trend, and in 1878-
80 decreased an average of 2.0% (Exhibit 19). The injury rate ex-
perienced an average 2.0% decrease which is, however, contrary to
the trend of slight increase shown in Exhibit 18.
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Although the secondary system experienced only 22% of the
total travel, 41% of the reported accidents, 38% of the persons
injured, 29% of the fatalities, and 41% of the property damage
accidents during 1978-80 occurred on secondary roads.

Injury Accidents

During the 197€-80 periocd, total motor vehicle accidents
decreased by an average 6.0%, and are projected to continue to
decrease (Exhibit 20). Although total personal injury accidents
decreased by an average of less than 1.0% from 1977-78 to 1978-80,
the occurrence of injury accidents has been gradually increasing
in recent years and this trend is projected tc continue (Exhibit
21). This evidence may indicate that past emphasis on recucing
the severity of accidents has been effective, and that those acci-
dents which formerly were fatal accidents are now classified as
injury accidents because advanced life-saving techniques and the
installation of safety hardware (impact attenuators, safety bar-
riers, breakaway sign supports, etc.) have ccmbined to reduce
accident severity.

Data on the average numbers of total persons, pedestrians,
and bicyclists injured for the 3-year periocds are shown in Exhibit
7. The average increase in the total number of persons injured
was less than 1.0% from 1977-79 to 1978-80, yet the results of the
regression analysis project a sharp increase in the number of per-
sons injured in upcoming years (Exhibit 23). During the 1978-80
period, the number of pedestrians injured decreased by an average
2.0%, and the number of bicyclists injured increased by an average
6.0% (Exhibit 7). These changes are in keeping with the general
projected trends of decrease and increase for numbers of pedes-
trians and bicyclists injured, respectively, as shown in Exhibit 2&,

Fatal Accidents

In 1978-80, the total number of fatal accidents decreased by
an average 2.0% over the previous period. Since 1974, fatal ac-
cident incidence has been increasing slightly on the 3-year average
basis, and this trend is projected tc continue (Exhibit 22).

The total average number of perscrs, pedestrians, and bicy-
clists killed are shown in EZxhibit €. In the 19728-80 period, the
average number of persons killed decreased by 2.0% over the 1977-
79 period. This is contrary to the results of the regression
analysis, which projects a slight increase and stabilizaticn over
the next few years (Exhibit 25).
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In 1978-80 Virginia experienced a slight increase (1.0%)
in the number of pedestrians killed over the 1977-78 average.
The number of pedestrian deaths, however, is projected to show
a decreasing trend (Exhibit 26). The number of bicyclists
killed as a result of traffic accidents increased by an average
15% in 1978-80 over 1977-72. The apparent significance of this
value is misleading, since the absoclute average increase during
that time pericd was from 20 to 23 bicyclists. Nonetheless, this
increase is in keeping with the projected moderate increase as
shown in Exhibit 26,

Types of Vehicles Involved in All Accidents

Exhibit ¢ depicts the total number of vehicles involved in
all accidents by vehicle type. During the 1978-8C period, the
total number of vehicles involved in all accidents decreased by
an average of 8% cver 1977-79, Exhibit 27 shows this decrease
is in keeping with the .projected trend of decline, although the
absolute average value will be higher than that of 1978-80,

In 1978-80, automobiles represented 77% of the total ve-
hicles involved in &ll accidents, followed in magnitude of
incidence by trucks (18%), motorcycles (1.0%), and buses (less
than 1.0%). The absolute number of autos invelved in all acci-
dents, however, decreased by an average 10% from 1977-7S to
1978-80, and is expected to continue to decrease (Exhibit 28).
Although the number of trucks involved in all accidents in 1978-
80 decreased by an average 2.0% over the 1977-79 pericd, the
involvement of trucks in traffic accidents has been increasing
in recent years and this trend is projected to continue (Exhibit
29).

The number of motorcycles and buses involved in &ll acci-
dents decreased by an average 4.0% and 9.0%, respectively, from
1877-79 to 1978-80, This is in keeping with a projected decline
of involvement of both motorcycles and buses in all accidents
(Exhibit 30).

Types of Vehicles Involved in Fatal Accidents

The total number of vehicles involved in fatal accidents
decreased by an average 4.0% from 1977-7% to 1978-80 (Exhibit 10).
This is contrary to the projected increasing trend of number of
vehicles in fatal accidents (Exhibit 31). The order of magnitude
cf types of vehicles in fatal accidents is the same as that for
all accidents, except that trucks and motorcycles acccunt for a
larger percentage of all vehicles involved (26% and ©.0%, respec-
tively).



In 1978-80, the number of autos invelved in fatal accidents
decreased by an average 7.0%, which is in accord with the pro-
jected trend of gradual decline (Exhibit 32). During this same
period, the number of trucks involved in fatal accidents stayed
the same, although historically truck involvement has been in-
creasing steadily and is projected to continue to increase
(Exhibit 33),.

The involvement of buses in fa*tal accidents has remained
virtually the same for the past 6 years, and no change is pro-
jected in this trend (Exhibit 3u).

Although the incidence of motorcycles in all accidents is
projected to decrease, motorcycle involvement in fztal accidents
has increased in recent years and is projected tc continue to in-
crease (Exhibit 34). The average number cf motorcyeles involved
in fatal accidents increased by 7% from 1977-79 to 1978-80,

Types of Accidents

Exhibit 11 depicts the average number of types of accidents.
Sixty-two percent of the total number of accidents which occurred
in the 1978-80 period involved collisions of motor vehicles with
other motor vehicles. Ncn-collision accidents accounted for 25%
of the total accidents in 1978-80. Motor vehicle collisions with
fixec objects, pedestrians, and bicycles accounted for 7.0%, 2.0%,
and 1.0%, respectively, cf the total types of accidents which
occurred in 1978-80. It may be significant toc note that accidents
involving motor vehicles with fixed objects increased by an average
20% in 1978-80 over 1977-7¢, and have been steadily increasing over
the past 6 years.

Lecation of All Accidents and Fatal Accidents

Exhibits 12 and 13 depict the location of accidents ir a
general sense. In 1978-80, 3u4% and 33% of the total average
number of accidents cccurred in business-industrial and open coun-
try locaticns, respectively. Accidents occurring in residential
locaticns accounted for an average 2¢% of the total accidents,
and school zone or playground accidents accounted for only 3.C%
cf the total accidents.

When examining the locaticn of fatal accident occurrence,
the percentage cf fatal accidents that occurred in open ccuntry
(67%) was double the percentage of all accidents in all locations
in 1978-80. Sixteen percent of fatal accidents in 1978-80 occurred
in a residential district, and 14% occurred in a business or in-
dustrial area. OCnly 1.0% occurred in a school zone or playground.
The proportion of total and fatal accidents in each location has
remained virtually the same in recent years.

13
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Alcohol-=Related Accidents

Exhibits 14 and 15 show alcohol-related crash data for total
and fatal accidents by these categories: obviously drunk, ability
not impaired, and had not been drinking. The total number of
drivers in all accidents decreased by an average 7.0% in 1978-80
over 1977-79, The number of drivers involved in all accidents
who were under the influence of alcchol, to varying degrees, in-
creased by an average of 3% to 4% during the same period. Corres-
pondingly, the number of drivers who had not been drinking showed
an average 6.0% decrease from 1977-79 to 1978-80, All in all, an
average 7.0% of the total number of drivers in all accidents had
been drinking. The results of the regression analysis predict
these trends will continue (Exhibits 35-37).

Although the total number of drivers in all accidents has
been decreasing in recent years, the total number of drivers in
fatal accidents has been increasing, and this trend is prcjected
to continue (Exhibit 38). 1In the 1978-80 period, a total of 10%
of all drivers in all accidents had been drinking (Exhibit 15).
Decreases of 10% and 12% in the average numbers of drivers who
were obviously drunk or whose ability was impaired occcurred in
1978-80 over 1977-79. However, these declines are contrary to
historic and projected trends, as shown in Exhibit 39. The in-
crease in the percentage of drivers (17%) whose ability was not
impaired is also contrary to the decreasing trend in this cate-~
gory, as shown in Exhibit 39.

From 1977-79 to 1978-80, the average number of drivers
involved in fatal accidents decreased significantly (26%), which
is consistent with the declining trend depicted in Exhibit 40,

In total, 10% of all drivers involved in fatal accidents in 1978-
80 had been drinking.

14
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ACCIDENT, INJURY, AND DEATH RATLS

All Virginia

1974-76
1975-77
1976-78
1977-79
1978-80

Percent

Change

1978-83 Over 1977-79

Interstate System

1974-76
1975-77
1976-78
1977-79
1978-80

Percent
1978-80

Primary

Change
Over 1977-79

System

1974-76
1975-77
1976-78
1977-79
1978-80

Percent
1978-80

Change
Over 1977-79

Secondary System

1974-76
1975-77
1976-78
1977-79
1978-80

Percent
1978-80

Change
Over 1977-79

EXHIBIT 6

Accident

Rate

383

275
262
267
261
244

7.0%

514
502
513
489
446

9.0%

17

Injury Death
Rate Rate
145 2.96
147 2.92
150 2.83
153 2.79
154 2.73
1.0% 2.0%

38 1.23
39 1.30
40 1.30
40 1.17
41 1.03
3.0% 127
122 3.90
125 3.97
130 3.97
131 3.87
130 3.67
1.0% 5.0%
206 4,57
209 4.40
215 4,23
214 3.97
210 3.90
2.0% 2.0%



EXHIBIT 7

PERSONS INJURED

Year All Persons Pedestrians Bicyclists
' Injured Injured Injured
1974-76 50,580 2,215 1,156
1975-77 53,662 2,209 1,130
1976-78 57,322 2,223 1,120
1977-79 59,383 2,232 1,169
1978-80 59,594 2,187 1,240
Percent Change 0.0% 2.0% 6.0%
1978-80 Over
1977-79
EXHIBIT 8
PERSONS KILLED

Year All Persons Pedestrians Bicyclists

Killed Killed Killed
1974-76 1,033 184 14
1975-77 1,065 175 16
1976-78 1,082 171 19
1977-79 1,082 168 20
1978-80 1,055 : 170 23
Percent Change 2.0% 1.0% 15%
1978-80 Over
1977-79

18



EXHIBIT 9

TYPES OF VEHICLES INVOLVED IN ALL ACCIDENTS

Vehicle Type

Years Autos Motorcycles Trucks Buses Other Total
Vehicles Vehicles
1974-76 196,656 3,120 30,740 « 1,792 5,510 237,819
1975-77 193,633 2,979 32,227 1,626 5,362 236,157
1976-78 191,852 2,967 35,612 1,574 5,972 238,307
1977-79 184,466 2,887 38,501 1,530 6,689 234,396
1978-80 165,954 2,777 37,803 1,387 6,814 214,735
Percent Change 10% 4,0% 2.0% 9.0% 2.0% 8.0%
1978-80 Over
1977-79

EXHIBIT 10
TYPES OF VEHICLES INVOLVED IN FATAL ACCIDENTS

Vehicle Type

Years Cars Motorcycles Trucks Buses Other Total
1974-76 919 61 268 11 23 1,273
1975-77 949 63 293 11 19 1,335
1976078 959 72 316 11 26 1,383
1977-79 939 70 344 11 30 1,393
1978-80 871 75 345 10 38 1,338
Percent Change 7.0% 7.0% 0.0% 9.0% 27% 4.0%
1978-80 Over

1977-79

19

- .
A ‘j . v.j



6L-LL61

1980 08-8.61
%1€ %0°¢ %0t %0°0 %0° L A afury) 3JusdIag
L1 1€9 Al 6971 €e1 w6 08-8.61
€1 9%9 01 691 (A1 296 6L-LL6T
11 %€9 01 6G1 LET 656 8L-9L61
8 L19 L €91 9¢€1 1€6 LL-GL6T
6 £86 6 L1 (AN 706 9.-%L61
SINAAINOV 1VIVd - ALITVOOT 4O QNI
€1 LI4INXa
6L-LL6T
19A0 08-8L61
%12 %0°9 %0°L %0 L %0 L %0°9 aduey) jusdiag
9% ‘1 A% A on“m L%76°9% €L8°TY gz0Let 08-8L61
oqw“H 076 ‘%Y S80°‘¢ 1L 6€ 880 ‘9% mmo“mmH 6L-LL61
80T T $E6 Y ze9'e 8ET 0% 6L6°GY 6.8°GET 8L-9L61
ovs‘e z0€‘¢ey 6161 8€6°6€ 996 ‘9% 6L6°CCT LL-GL6T
L€9°C AL ANA Y881 L8 oy L9G Sy HeL'EeT 9L-%L61
paaeas A13uno) punox34eid 1eTIISNpUT SIUBPIIOY ”
J0N CQQO I0 2U07 T0o0Y4yog TPTIUSPISIY I0 ssaursng Amuo,,.__. SIeIX
SINAQIOOV TIV - ALI'IVOOT JO dANIN
1 II9INXA
6L-LL61
. 19A0 08-8/61
%09 %0°¢ %0T %61 %0°G %0°¢ WIT aduey) Iuadaag
Geo‘Lel 6£8°1¢ €TTY 00v‘s €11 190°¢ Hmﬁ“mN 08-8L61
769 GET Leyize 7es'e  Sv0°L GST'T L60°7 - €T£68 6L-L161
LL8°GET L69°1¢ 966°¢C 001°¢ 001°1 9/0°C £88°¢6 8L-9.61
6L6°TET €69°0¢ 960°z  0/8'¢ EST'T 860°¢ 681°€6 LL-SL61
el eeT 906 ‘6¢ SE1'e %10y 1021 6L0°C 00% ‘%6 9/-%161
199[q0 saToTYDA i
ﬂmuOF COﬂmHﬁAOOlCOZ aayio ﬁwx,._”,m waohowm uptTalsapad A0]30 X940 aeax

YITH STOTYSA 1030K

SINAAIIOV TIV - SINIAINIV JO SUAJAL

1T LI9IHXA

20



6L-1LL61

. 1000 09-8L61
%0 € %9¢ YA el %01 L0 Y s3ueyn Juadaad
vy 186 1¢ GY %9 8eF ‘1 08-8/61
8GY 06L : 81 16 1¢ 0661 6L-L161
gy 008 A 49 0L 9.€°T 8L4-9L61
LTw 99/ z 8y S9 8761 LL-GL6T
0% 9¢L A4 9y 66 a9z '1 9/-%L61

d1qrIIRAY Fumuraq paitedug paateduy Nunx SIUAPIOOY TeiLg
0N vu3ag J0N PeH I0N AITTTQY K119V A1snotnqn 11V Ul saaaTaq 1eIOoN 1eag
SINAATIIDV 7IVIVA - SINAGIOIV QLVITA-TOHODTY
ST IIFIHXA
6L-L161
1980 08-8761
%81 %0°9 C%0°¢ %0°€ %Y %0 "L a3uey) JuadIA]
87261 012081 706y 8EL Y S€0°9 SELIYIT 08-8L61
et %€9°261 190 °% 907 ‘Y 708°¢ 0%L°0€¢ 6/-L161
6€L°62 68061 90% ‘Y 626'¢€ G8€‘¢ 8496 1€C 8L-9/61
162°8¢ 7%0°681 %60'Y 9zL'¢E L6 Y Nmo”wmw LL-GL6T
8/1'8¢ 6G€ ‘981 656°€ 8€9°¢ 668y %66°97¢ 9L-%L61
w_”ﬂm.ﬁ TeAy wC..HXCﬁ.HQ poa .:wQEH paxt m.._EH junuaq SIUdPTOIY Ha,«w

JON uaag 3ION ﬁm= JON \ﬂuwaﬂﬁ AUMH..:?w %.mw:Oﬂ>aO Uy sasATIqg 1eal0] aeax

UOTITPUOD S, IBATI(

SINAAIOOV T1V - SINIAIOOV QALVTIIY-TOHODIV

%1 LI9IHXY

21



saeag

A -%L061
T 0

8L-9L LL=SL

B e

£ER-18 ¢8-08 18-6¢L 08-8¢ 6L-LL

—- 02

——f————1 0t

>

—
peaoalloag

OTI0ISTH

1oAY BTOTYSA JO SOTTH JO SUOTTTTIM

9T LIFIHXA

06

09

SSTTW 3O SUOTTTIQ

22



SIBDL

£R-18 ¢8-08 18-6¢ 08-8L 6L-LL RL-9L LIS 9/ -
66 = 4
931epsaojul
' = 2] ]
fiewtay — |
r/llu/ /u/ —_—
L6°|= 1 TTe—
BIUTSHTA TIV b | e
/l
I//.’.
Wm. = a — I A
(Ippuooag
U S S
- J—
Spuai], 93BY JUSDPIOOY ABMUITIH

LT LIGIHX:

7LOT
0

00T

00¢

00¢

00%

006§

009

21®y JUSpIOOY

23



sieag

£8-18 ¢8-08 18-6L 08-8¢ 6L-LL RL-9L LL=GL AL-=%L61
B o ) 0
L6° = 3
?3ejSsaaju T et el M
L S | 0s
= 00T
68° = 1 e f——
Kaewtag — ’ ) ]
el = 1 I, S—— ===~ -] 0641
etutSfra TV | |
- - - 00¢
CG* = I
AIepuooag
--— 062
GG¢
——— ——

spuai], @23y ALanlfuy Lenydty

8T ITQTIYxXYy

93ey Lanlug



REEL D

C£8-1IR ¢8-08 [8-6¢ 08-8L 6L-LL 8L-9L LL6L w6t
, - ~]0
o= 41
91BN SI9IUT - ——f— ——— S R - o1
— al-.l i o .\..I\.\‘
- - - B R ~10°¢
mmm. = I
BTUTAITA TIV ||
66" = 1 Ilflliflfllllllllllllll
Laepuocosg| e B >
oL = AT
Arewuta] E— —_
T . ,
- - e T gy
0°¢
- . 0°9
— J—

spuail, 91®vY yieaq Aenydrip

6T LIGIHXH

23'Y Yyaeaq



€818

78-08

savox

18-61 08-81

6L-LL

8L-9L

LL=5¢L

booee e o]

$3JUSPTOOY 9T0TYap 1030} TBIOTL

0¢ LI9IHXd

9L=%L61

06

00T

01T

0¢tT

0¢T

071

06T

SPUBSTIOY], ‘S]USPTOOY JO Iaquny



sI1BD L

£R-1R ¢8-08 18-6L 08-8¢ 6L 8L-9¢ LL~=G! YL5L6T

R I

G9

3

sjuapTooy Aanfuy Tjruosiadad TBIOJ

T1¢ LIIINXd

N .
N W

SPUBSNOYJ, ‘SJUSPIOOY JO Iaquny

27



19825l B3]

¢8-08

18-6L

08-8¢

sIeD L

6L-LL

RL-9L

LL=G1L

(A

L9161
0

[ —— m .

0°1

1 c'1

..... Gz

0°¢

S1USpPIOOy TEBI®JI TBIOL

¢¢ LI4IHXTA

Spuesnoy], ‘s]1UspPTIOOY JO I2quny

28



€818 ¢8-08

saeay

1861 08-8¢

6L-LL

8L-9L LL-SL V=961

e

paanfuy suosiag TIV

€¢ LIGIHHE

oY

GY

06

19

09

0L

spuesnoyy, ‘psanful Isquny
29



St ‘.xﬂ

’

£8-18 ¢8-08 18-6L 08-8¢ 6L-LL 8L-9L LL-G¢

L9 LO6T

69 ]

s3sYToLoTY

e ———T

sopad

poanful sueTajsspad pPuB SISTITOLOIg

¢ LIGIHXAI

0

Te]
o

o
—

G°'1

10°2

4

0°¢

spuesnoyy, ‘paanful Isqunpy

30



SI1e9 L
€818 ¢8-08 I18-6L 08-8¢ 6L-LL 8L-9¢ LL=GL AL-%16T
- T T S O
S J— — ———— - m. . O
 * 1 0'T
B - o 6T
—_—— T T O . N
g et e e e e m . N
0°¢
- i

PaTITY suosiag TV

G¢ LI9IHXI

1

spuesnoyy, ‘peTITY I9quny

31



SIFAL

€8-18  78-08  18-6/  08-8L  GL-LL  8L-91  LL~GL  9[=vl61
66° = 1 - __1o
S31ST10401g
B I R 106
: ~ 1 001
L8 =1
SUBTI]S9OpP2 i’i |.| I OmH
T 00¢
T T 062
) - 00¢
- J—
POTITY SUBTI1ISOpPdJ puB SISTTOLOTY

9¢ LI4IHX4

POTTITY A=quny

32



—— e e e e

SIBDL

£8-18 ¢8-08 18-6¢ 08-8L 6L-L1 8L-9¢L LL=51

907061

00¢

-l ez

No = 1 // /\\\.!
o . S e T
- , T 6Le
o 00¢€

o B 4>

1T 7] 06¢

SJUSPTOOY IV UT POATOAUI SITOIYSA JO I@quny

L7 LI9IHXT

SPUBSNOY], ‘S9TOTYaA JO ISquny
33



£9-18

¢8-08

8-61L

08-8¢

saeoy

6L-LL 8L-9/L

LL=51

0p°

./

N\

SJUSPIOOY IV UI POATOAUT

8¢ LIYIH¥I

soany JO Jaquny]

GL-Y%L61

0¢T

0ce

¢ee

CG¢

spuesnoy] ‘soany JO Ioquny

34



SAPO L

GT

0¢

G¢

0¢

G¢

oY

Gy

£8-18 28-08 18-64 . 08-81 6L-LL 8.-91L LG =161

- — — —— I — e e e

|

|
! \\ R

\ - —
6° 1
SJUSPTOOY TV UT PIATOAUT SYONIJ JO IdqunN

6¢ LIGIHXH

‘83onay Jo xaquny

SpUBSNOYT,

35



EREED

£8-18 ¢8-08 18-6¢ 08-R( 6L-LL /L-9¢ LL=S¢ W=YL6T

- ]o

/6° = 1

sosng [——0_ |

T ——

sa1oAkofoloy [T ] &'C

—— —— 0°¢

S1USPIOOY IV UI POATOAU] SISNg puUB S9T0401030]] JO Iaquny

0¢ LIYIHXH

S3USpPIOOY JO Iaquiny

36

spuesnoyy,



ERE:L

£8-18 ¢8-08 18-6¢L 08-8¢ 6L-LL

KL-9¢

729" = ]

Y S —

S]U9PIOOY [BIBJ UT POATOAU] SOTOTIYaA I0J0[] [BIO]

1¢ LIdIHXd

LL=5 GL=9L61

0°1

T°'1

¢'1

71

G'1

9°1

Spuesnoy] ‘SaTOTYap JO Isquny

37



s1ed)

£8-18 ¢8-08 18-6L 08-8¢ 6L-LL 8L-9L

LL-G1

B

SIUSPTIOOY TBIBJ UT POATOAUI sojny JO Iaquny

¢¢ LIY9IHXI

QL9161

G 0

9°0

L°0

8°0

6°0

0°'T

spuesnoy] ‘sojny Jo Iaquny

38



SIVD )

£8-18 R-08 18-61 08-8L 6L-LL 8.-9¢ L1=G1
N L -~ - e
I — 4 I
+ \\\\\\\WHNW 1
Nm.uu\
- Fo—

SJUapPTOOY TkIABH UT PISATOAUT sYOoNI], JO Iaqunyy

€€ LI4IHY:

GL9LOT

00T

061

00¢

00¢

0G¢

00%

syonil JO Iaquny

39



SI1ed ]

£8-18 ¢8-08 18-61 08-3L 6L-LL 8L-9/ LL-=G1 9L-%L61

1L = 3 lo

sasng —_—— ] e ]

TTTtTeTTrTT o ..L ON

oY

. . . ‘ g

NN = 4 \.\\\l\\\ I OMV

so70Ko1070}]
00T
e 0z1
- T

SJUSPTOOY TBIEBJ UT POATOAU] SOSNg PuB S8T0£DI030}] JO I2qump

7¢ LI9IHXH

SJUSPTIOOY [BIBJ UT S9SN PUB SOTD4LDI030)] JO Iaqumy
40



SABD L

£8-18  8-08 18-6¢ 08-8¢ 6L-LL 8L-9L LL=GL  9L-%L61
- ‘ ST ooz
T osce
-t J—
1 1 ] 012
— A I

GT¢

—~__ | 072

G¢ce

0€¢C
—

SJUSPTOOY IV UT PRATOAUT SIDATIJ [BIOJ

G¢ LIGIHXT

a 3o Iaquny

B

‘SISATI

41

SpuUBSNOYJ,



SIBOL

£8-18 ¢8-08 18-6L 08-8¢ 6L-LL RL-9L LL=S1 EY A YA

0°¢
L O om
\'\ \I.l\\.b
wo. — \s\ \\\l\\\\\\]i o .—N
= —_— \\\
\\\ \\\\
pojredur 43ITTTqY - —

§6° = 1

L
\
poxtedyit 3oN AITTTqV T

86° = 1

0°L
yunig A1spnoIaqQ

0°8

SJU9PTOOY [TV UT PSATOAUI SIDATIQ SUINUTIQ

9¢ LIIIHXH

‘sisaTaqg Jo xaqmnN

SpUBSNOY],



£8-18

¢8-08

18-6L

08-8¢

ERicabd

6l-[L

8L-9¢

LL=G1

71’

SIUSPTIOOY TTB UT SISATIQ SUTMUTIPUON

L€ LIIIHXH

VL9161

0LT

GLT

08T

G81

06T

G6T

I1q Jo Iaquny

‘SI9ATI

Spuesnoyy,

43



s1vd ]

£8-18 ¢R-08 18-6¢ 08-8L 6L-LL

BL-9L

LL-S!

SIUSPTOOYV TBIBJ UT POATOAU] SISATIC [BIOIL

8¢ LIYIHXH

GL-9L6T

0°1

T°1

AN}

7°1

¢°'1

9°1

ad Jo xaqumy

b

‘sIoATa

spuesnoyy,

Iy



SJUSPTOOY TBI®J UT PIATOAU] SISATIQ urquriqg

6€ LIGIHXI

SAEDL
. £9-18 2808 186/ 08-87 6L-LL ].-9/ L1-S1 G =%161
. ) | - - - Ty ottty o OH
7 |
paxtedur JopN|A3ITTIqV -~
SRS .. A S S - - = - B i SR e
~ ~ 0¢
— . < ot
- I
i N D 1 oY
0" = 3 : , I
N -
ppiteduy |£3 i 1qy—r - ~. =t
~ e e— \ Cm
o ) o 09
. \\// N
pG" =41 |
yunkq A1sndraqg  p— |

1
[

o Iaqumy

asz

SI9ATI

45

ned

voud



£8-18 ¢8-08 18-6L 08-8¢

SIeD )

6L-LL

8L-9(

LL-51

Y~-YL61

00¢

0o¢

00%

00¢L

008

SIU9PTOOY [BIBJ UI POATOAUI SIDATIQ JUTHUTIIQ-UON

0% LIGIHIE

a 3o Iequny

SI9ATI

46



EVALUATION OF THEE PROBLEM IDENTIFICATION PROCESS

The effectiveness of the problem identification process in
Virginia is impeded by (1) the administrative organization of
the process, and (2) limitations of the data analysis methodology.

Currently, problem identification and data analysis are per-
formed following distribution of the PID's and receipt of the TSCs!
and state agencies' submissions. Although this method is success-
ful in incorporating participation at the local level, it is not
as effective as a "top-down" planning prccess, as emphasized in
the Volume 102 HSP guidelines. In other words, accecrding to
Volume 102, comprehensive planning should be first performed at
the state level prior to distribution of thre FID's. The results
of the analysis would then be translated into goals and areas of
emphaois which are communicated to *he TSC's and szate agencies
to provide support for problem identificaticn at the lccal level.

The need for reversing the chronology of the HSP process is
evidenced by the fact that the submissions received from the TSC's
and agencies generally indicate a lack of data analysis or an
attempt tc relate 402 funding requirements to the data. The submis-
sions are also deficient in respect to the program evaluation
component. Evaluation is important to measure past results and
to predict future goals and program emphases. Both impediments
indicate a lack of planning capability at the local level.

Revising the problem identification process so that the
locelity-specific analysis is performed at the state level will
not only relieve the localities of this burden, but will also
improve the VDTS's ability to evaluate and compare local programs
and prioritize problem areas and funding needs,

The second major problem in the HSP and problem identifica-
ticn process is related to limitations of the statistical analysis
methodo7ogy, as previously mentioned, Although the linear regres-
sion technique currently employed is a valid apprcach to problem
analysis, the results do nct provide explanations for the observed
trends and changes; they merely give comparisons of absolute num-
bers of accidents. Also, the analysis is based on historical data
and cannot account for fluctuations in trends due to external
variables such as energy consumption, climate, etc.

The shortcomings of the statistical analysis are related
more directly to the format of the data than to the methodology
itself. The accident data available for analysis is in an ag-
gregated format that prevents more specific, in-depth problem
analysis. The process would be improved if the crash data were
received in raw fcrmat and then compiled inte the 14 program areas
specified in Volume 102.
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Thus, specific characteristics of a safety problem, rather
than simply a comparison of numbers, could be used to achieve a
detailed and effective analysis. This would, in turn, improve
the validity and usefulness of the problem identification process
in highway safety planning at the state level.

There are other factors related to the accuracy and timeli-
ness of the data that adversely affect the problem identification
process. The validity of data analysis depends on the validity
of the data input to the system. Discrepancies between data re-
ceived from different scurces indicate a need for quality control
at the time the data are initially reported and collected.

The application of the results of the data analysis is alsc
affected by the timeliness of the data. Current safety program
planning is generally based on accident date that are two years old;
i.e., the FY 1981 HSP is based on FY 1978 data. This prcblem stems
from inefficiencies in the management of the statewide traffic
records system. It is beyond the scope of this report to comment
further on these prcblems.

SUMMARY AND RECOMMENDATIONS

Over the past ten years, much progress has been made in
improving the efficiency of the problem identification process in
Virginia. However, the "bottom-up" planning process that has
evolved in respcnse to the federal HSP and 402 funding programs
has impeded highway safety planning at the state level. The changes
imposed on such planning by the new federal administration make it
difficult to predict the future of the HSP. Regardless of policy
changes, the problem identification process remains an integral
component of highway safety planning. The effectiveness of this
process can be improved by implementing the following recommenda-
tions.

1. The VDTS administrators should consider revising
the HSP planning process so that locality-specific
and statewide systems support and impact problem
identification analysis are performed at the state
level prior to the issuance of PID packets, so the
results of the analysis can be used to assist
planning at the local level.

2. The VDTS should acquire disaggregated data for use
in statistical problem analysis and should focus
its analysis efforts on detailed accident charac-~
teristics specific to each program area.
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The VDTS should explore the possibility cof
employing sophisticated and in-cdepth data
analysis techniques to increase the effec-
tiveness and validity of the problem iden-
tification process.
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APPENDIX

DATA SOURCES USED IN THE HSP PROBLEM IDENTIFICATION PROCESS

Department of State Police

Division of Motor Vehicles

Virginia Cepartment of High-
ways and Transportation

Department of Education

Bureau of Emergency Medical
Services

Bureau of Forensic Sciences

Virginia Department of Trans-
portation Safety

Virginia Commonwealth
University

U. Va. Tayloe Murphy Institute

State Police Crash Tape

Virginia Crash Facts

Conviction Data Tape
Licensed Drivers Report

Registered Vehicles Printout

Summary of Accident Data
Road Mileage Tables

Division Program Reports

Pupil Transportation Reports

Driver Education Program Data

Training Data

Alcohol Breath Test Data

VASAP Program Data
Training Reports

Annual Census Index






