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1.0 INTRODUcrl� AND SUMMARY OF FINDINGS 

A variety of different types of information have been used to standardize or 

normalize desaiptive statistics on highway accident occurrence for the purpose of 

making comparisons among data'from divergent geographic locations, time periods 

andlor specific circumstances. This type of information is commonly referred to 

as highway accident exposure data. 

The purpose of the investigation desaibed in this report is to ascertain the 

availability and accuracy of highway accident exposure data at both the Federal 

and state levels. The ultimate aim is to develop a computer file of generally 

available and useful highway accident exposure data •
. 

The primary use of this data 

is to support the analytic and reporting .capabilities of NHTSA's Traffic Safety 

Programs (TSP). Because many of TSP's activities deal with individual states, an 

important characteristic of the exposure data system is that information be 

available by state and, in addition, in as much temporal disaggregation as possible. 

Among the uses of the automated exposure data file are the following: ( 1) 

generation of standard descriptive ·statistics, e.g., the number of accidents or 

deaths per vehicle mile travelled, per registered vehicle, per licensed driver or per 

unit population; (2) time series analysis of accident rates, possibly including the 

development of predictive models; and (3) 
,
generation of information characterizing 

the current state of accident experience in the U. S. 

A listing of. suggested data items developed jointly by NHTSA's National Center for 

Statlstics and Analysis and the Transportation Safety Program are presented in 

Table 1.1. 

The approach taken to investigate the availability of exposure information and 

build a data base capability included three elements: 

1. Contacting Federal agencies to determine the availability of relevant 

data from Federal sources • 

1 



TABLE 1.1: DATA ELEMENTS 

:: 

Item Name Additional Requirements 

VMT Total 

VMT By type of road system 

Speed Data By ·type of road system 

Compliance Data By type of road system 

Population Total 

Population By age group 

Licensed Drivers Total 

Licensed Drivers By age group 

Vehide Registration Total 

Motorcycle Registration Total 

Moped Registration Total 

Road Miles With speed limit of 55 MPH 

Road Miles With speed limit of 50 MPH 

or less 

Weather Data Tern perature 

Weather Data Precipitation 

Alcohol Consum ption Total 

.. 
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2. 

3. 

Conducting pilot studies in several states to determine what addi tional 

information may be available. 

Collecting and integrating the "available data into a computerized data 

base. 

Details of the methodology employed and the results obtained from the study are 

discussed in subsequent sections. 

The major conclusion of the study is that the development of an annual data base 

of state level highway accident exposure information derived from Federal sources 

has been demonstrated to be feasible. These data are sufficient to satisfy most of 

the general exposure data needs of TSP identified in Table 1.1, but they are not 

adequate to meet the specific requirements for monthly availability of all types of 

data, road specific speed information, and moped registration data. Unfortunately, 

this missing information cannot be compiled by collecting data directly from the 

states. However, some types of highway accident exposure data, e.g., odometer 

readings and multiva�iate volume counts (see findings 4 and ; below), are 

potentially availabfe from the states. 

Other important findings include the following: 

1. With few exceptions, highway exposure data are not available more 

frequen tly than at annual intervals. This is true at both the state and 

Federal levels. 

2. Most state generated highway exposure information is currently being 

reported to the Federal Government. The vehicle miles travelled 

information generated by the states is not modified in FHWA reports. 

3. The annual highway accident exposure data available from Federal 

sources are presented in Table 1.2. They have been compiled to produce 

a prototype highway accident exposure data base for 1980 • 
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TABLE 1.2 SUMMARY OF FEDERAL DATA SOURCES AND AVAILABn..rrv 

Data Item 

VMT 

Speed Data 

Compliance Data 

Population 

Licensed 
Drivers 

Vehicle 
Registrati ton 

Motorcycle 
Registration 

Moped 
Registration 

Weather Data 

Alcohol 
Consumption 

Road Miles 

Source 

Highway Statistics 
FHWA internal report 
.TIUS 
'NPTS 

HPMS 

FHWA internal report 

Census/Highway Statistics 

Highway Statistics 

Highway Statistics 

Highway Statistics 

not available 

NOAA 

NIAAA 

HPMS 

4 

Update Freguency 

annual 
mon�hly 
every .5 years 
every .5 years 

annual 

quarterly 

annual 

annual 

annual 

annual 

monthly 

annual 

annual 



4. New volume counting equipment, which is being implemented by some 

states, possesses the capability of producing detailed, multivariate VMT 

estimates by road type, time period, speed range and vehicle type. 

However, the states are not now planning to take advantage of these 

new capabi11ties to collect these data • 

.5. Some types of highway accident exposure information, which are not 

available at the Federal level, including odometer readings and highway 

speed limit data are compiled by some states. However, these data are 

not computerized and, therefore, use of this information for safety 

analysis would require considerable expense • 
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2.0 AVAILABILITY OF STATE EXPOSURE DATA FROM FEDERAL SOURCES 

The purpose of this section is to examine the availability and utility of various 

measures of accident exposure • .  The key data elements which are desirable for 

inclusion in a data base of state' exposure information are identified in Table 1.1. 

The general requirements are that the data elements be available by state, by 

month. The needed data elements, such as total V MT by autos, are aggregate in 

nature, but the collection period is disaggregated, i.e. by month. Table 2.1 

contains a summary of data available from Federal sources. The remainder of this 

section will focus on' a critical description of the available data. 

VMT 

Annual estimates of VMT by highway flUlctional class (see Table 2.2) are avail
,
able 

and published in the FHWA Highway Statistics report. The annual estimates are 

deri ved from estimates of V MT provided by the states. Monthly vehicle counts are 

also available from FHWA. The reported road types for the counts are: rural, 

urban, and total. (Much of the other exposure related data available from FHWA, 

which will be presented later in this section, is reported for the full range of 

highway functional classes, rather than just these three categories.) FHWA's 

process of developing monthly COlUlts makes use of automatic counters in 35 states 

and infers VMT for the other states based on reported traffic in neighboring 

jurisdictions. The monthly VMT estimates are made by adjusting the annual VMT 

estimate by the percentage change in traffic count from the same month in prior 

years. While monthly traffic counts are available six weeks after the month' in 

question, annual VMT estimat� are published in Highway Statistics, ten months 

after the end of the year in question (The 1981 Highway Statistics is scheduled to 

be published in Octo ber, 1982). The VMT estimates available from FHWA are thus 

likely to be quite old. Personnel contacted at both FHWA and NHTSA cautioned 

against use of FHWA generated monthly VMT estimates and instead preferred to 

utilize only the direction and percent change in traffic counts. 

6 
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TABLE 2.1  FEDERAL DATA SOURCES 

Data Item 

VMT 

Speed Data 

Compliance Data 

Population 

Licensed dri vers 

. Vehicle Registration 

Motorcycle Registration 

Moped Registration 

Weather Data 

Alcohol conslD'Tlption 

Road Miles 

Federal Source 

FHWA Highway Statistics 

nus 

NP TS 

HPMS 

FHWA + Highway Statistics 

Census + Highway Statistics 

FHWA Highway Statistics 

FHWA Highway Statistics 

FHWA Highway Statistics 

l10t available 

NOAA 

NIAAA 

HPMS 
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TABLE 2.2 HIGHWAY FUNCTIONAL CLASSES 

BY!:!! 
Principal Arterial - Interstate 

Principal Arterial - Other 

Minor Arterial 

Major Collector 

Minor Collector 

Local Roads 

Urban 

Principal Arterial - Interstat� 

Principal Arterial - Other Freeways and Expressways 

Principal Arterial - Other 

Minor Arterial 

Collector 

Local 
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VMT data are generally available from existing data sources. One source, the 

Truck Inventory and Use Survey (TIUS), is conducted every five years as part of the 

Census of Transportation. The TIUS is based on a probability sample of private and 

commerdal trucks registered in each State. Since the sample was constructed and 
. 

data collected in this w,ay, comparison of data elements by state is possible. Using 

the 19n nus, VMT can be obtained by truck category, body type and/or weight 

category. 

Auto VMT is avaU�ble from the 1977 National Personal Transportation Survey 

(NPTS). However, unlike the TIUS, the NPTS sample was not constructed to 

develop state totals. The NPTS was designed to collect information on all trips 

taken during a designated 24 hour period and some additional detail on trips of 75 

miles or more during the preceding 14 day period. While the purpose of the NP TS 

was to address the full range of travel in the U. S., it does not disaggregate travel 

on a state basis • .  Consequently, state comparisons as needed for the data base 

cannot be derived from the NPTS data. 

SPEED DATA 

In the FHWA terminology, compliance data generaUy refers to compliance with the 

55 mph speed limit. There does not appear to be any spedfic effort directed at 

measuring compliance. with all posted speed limits, only the 55 mph speed l imit. 

The percent of vehicles exceeding 55 mph on facilities posted at 55 mph speed 

limit is estimated quarterly by the FHWA. As part of this effort, total mileage by 

state subject to the 55 mph speed limit and numbers of speeding citations are 

tabulated and available. Since total mileage is also available by state, the 
difference between the two sets will be mileage by state at speed limits less than 
55 mph. Statewide compliance totals are published quarterly and annually by 
FHWA for the following measures: average speed, 85th percentile, and percent 
exceeding 55, 60, 65 mph. Radar equipment used in earlier years to collect speed 
data has largely been replaced by automatic equipment such as speed sensitive 
loops in the road to measure vehicle operating speeds. Inductive loops embedded in 
the pavement are typically calibrated to measure speed in 5 mph increments. 
However, some states refine the calibration in the vidnity of 55 mph to be in 2 
mph increments in the speed range of 50-60 mph. Certain states even have 1 mph 
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counts. The states report annual totals to FHWA. However, the annual speed 

totals are merely the simple average of the four quarterly counts. Such annual 

totals will mask out any seasonal variation in volume. The result might well be 

called average speed per day but not average speed per vehicle. Compliance 
. 

information has only been collected in recent years. 

Operating speed profile data are highly desirable exposure measures. The Highway 

Performance Monitoring System (HPMS) contains some limited data' on vehicle 

speeds. HPMS incl!Jdes information on travel by highway functional dass 

distributed by operating speed range for peak hour urban freeway and expressway 

travel only. Speed distribution information for other time periods or highway types 

are not available. The operating speed data which is included in the HPMS system 

is distributed into six mph categories: less than 35, 35-39, 40-44, 45-49, 50-54 and 

greater than 54. Also, peak hour VMT is reported in HPMS. Unfortunately, such 

data are not informative except for peak hour travel on urban expressways and 

freeways. 

The purpose of the HPMS is to build a comprehensive information system that will 

avoid the necessity of performing a separate national study each time Congress 

includes in legislation study requirements concerning existing, new, or proposed 

programs as well as providing up to date information for day to day planning 

activities. The HPMS provides continuing monitoring of a data base for the 

collection of rural, small urban area, and individual urbanized area data for each of 

the 50 States, the District of Coll.anbia, and Puerto Rico. Three general categories 

of data are induded in the system. First, detailed data for a sample of highway 

sections in each state. A highway section may vary from one tenth of a mile up to 

one mile in length. Most states report data on several hundred sampled sections, 

though some states have many more. Section attributes include: county code, 

functional system, ADT and surface type. The second type of HPMS data is 

"typical" values from case studies. Some potential case studies to be conducted in 

representative states of various regions indude: travel times, vehide 

classification, and vehicle occupancy. The third type of HPMS data is areawide 

information for general and control total purposes. Some of the representative 

areawide data are: mileage, VMT, land use, population and bus usage. 

10 



REGISTRATION 

Another desired element of the data base, vehicle registrations, is published 

annually in Highway Statistics. Information is provided on the statewide annual 

count of autos, motorcycles and trucks. An additional source of vehicle 

registration data for passenger cars, llght trucks, and heavy duty trucks is the R. 

L. Polk data base. There are important differences between the vehicle 

population counts of FHWA and Polk that deserve consideration before inclusion in 

any analytic application. Polk utilizes a statistical sample of vehicle registration 

records selected from state registration records as of July 1 of each year. Vehicles 

which appear twice in the sample are saeened out. An example is the case of a 

vehicle which is sold out of state during the year. On July. 1, it would show up as a 

registered vehicle in each state. The Polk process compares VIN fields on each 

record and eliminates the double counting. The FHWA approach, however, includes 

all vehicles registered as of December 31. As a result, the incidence of vehicles 

registered more than once coupled with the natural growth in vehicle registrations 

between July I and December 31, results in numbers of registrations reported in 

the FHWA publications which differ from the Polk totals, often by several percent. 

No moped registration data have been uncovered; this may be due to the fact that 

in most states mopeds do not need to be registered as do cars and motorcycles. All 

of the vehicle registration data available at the Federal level are reported 

annually. It is questionable whether monthly 'tabulations, if they could be obtained, 

would be of great value because registration data would not be expected to show 

significant variation on a monthly basis. 

WEATHER 

The requirement for monthly temperature and precipitation information to obtain . 
weather profiles would appear to generate information of limited usefulness. The 

weather information collected by the National Weather Service of the National 

Oceanic and Atmospheric Administration (NOAA) is, by its nature, specific to each 

separate weather station. Many years of historical data exist, including monthly 

distributions of normal dally maximum and minimum temperatures and average 

precipitation for each site. The data are based on 30 ,year averages obtained at the 

11 



i 

NOAA weather stations located in several locations in each state. The largest city 

was chosen as the point location for the weather data to be induded in the data 

base since more exposure probably occurs there than at smaller population 

loca�ons. Historical weather bureau information (e.g. average rainfall) without 

specificaiton of where it fell and at what time of day is not particularly useful. On 

the other hand, VMT generated under alternative weather conditions could be quite 

useful. These types of data are not available from existing Federal data sources 

and a special survey would probably be needed to obtain them. 

POPULA nON AND DRIVERS 

Information on annual totals for population and Ucensed drivers as weB as 

distributions by age group can be readily obtained from Federal sources. Annual 

population estimates contain population by state and age group an.d are produced by 

the Bureau of Census. The level of detail available from the Bureau of Census for 

the off-Census years, however, is significantly less than desired, but annual 

population estimates can be purchased from private sources or can be estimated by 

interpolation. The age group disaggregations used with the 1970 Census, however, 

are fairly coarse: 0-4,.5-13,14-17,18-44,4.5-64 and over 64 years of age. Current 

plans at the Bureau of Census are for the post 1980 estimates to be disaggregated 

into .5 year age group intervals. The finer age group intervals should be a major aid 

to safety analysts when calculating and comparing the accident rates of drivers in 

their late teens and early and late twenties with the rest of the population. Many 

of the· traditional Census products, such as the counts of population and housing, 

which contain information of potential interest such as income, educational level 

and detailed age distributions are only available for the decennial census year. 

Other Census products such as Oual Independent Map Encoding (OIME) files, which 

provide detailed geographic information for urban areas, are not particularly weB 

suited for national highway safety analysis. Annual counts of licensed drivers by 

age, sex, and state appear in Highway Statistics. Monthly estimates of population 

and licensed drivers are not available from Federal sourc�, but these statistics are 

not l ikely to change significantly on a monthly basis. 

12 



ALCOHOL 

Alcohol conswnption rates for motor vehicle operators are desirable information, 

yet relevant data in this area are very difficult to obtain. Alcohol sales data, 

which are available annually . from Department of Commerce or apparent 

conswnption from the National Institute on Alcohol Abuse and Alcoholism 

(NIAAA), are not necessarily good substitutes for alcohol conswnptlon because not 

aU individuals who consume alcohol drive or ride in mo tor vehicles. However, time 

series statistics on total per capita apparent-consumption in gaUons of ethanol for 

the period 1970-79 are considered of sufficient value to include in the data base 

since they do provide insight into variations in the extent and growth of alcohol 

consumption amongst the various States. The source of this information is the 

NIAAA publication, U.s. Alcohol Epidemiologic Data Reference Manual. 

SUMMARY 

Many of the exposure data elements of interest are already available in the Federal 

domain. The exceptions include the requirement for statewide weather data, 

moped registration and alcohol consumption by vehicle operators, which are not 

readlly av allable. Information on alcohol sales and the average temperature and 

precipitation at the largest city in each state are included in the exposure data 

base. 

As noted in Table 1.2, the general requirement for compilation of monthly exposure 

data cannot be satisfied from Federal sources. Additionally, for several exposure 

measures monthly updates would likely show very small changes in the general 

patterns. An alternative approach consistent with data availability involves the 

use of annual data with monthly or quarterly disaggregation, where appropriate. 

Since the Highway Statistics publication is an important source for much of the 

required exposure data, and since it provides a readily usable historical data 

summary, a practical program would involve an annual update to the highway 

accident exposure file scheduled to coincide with release of the Highway Statistics 

publication. 

13 



3.0 PILOT INVESTIGATION OF STATE EXPOSURE DATA 

The pilot investigation of the availability of state generated exposure data 

was initiated in order to determine if gaps in the Federally available data 

could be filled with data obtained directly from the states. The pilot 

investigation consisted of interviews with representatives of three selected 

states in which questions were asked regarding the availability of data, 

collection, processing and storage methods and access to information 

generated at the state level. Table 3.1 summarizes the types of information 

solldted from each of the sampled states. It was expected that the 

information obtained from these interviews would provide a sufficient basis 

for making recommendations regarding the value of oollecting exposure data 

directly from all .50 states. 

The states selected to be contacted were C oMecti cut, North Carolina, 

Minnesota and California. California was subsequently dropped based on the 

results of the first three interviews. The states selected were chosen 

because they are geographically representative, they are large enough to 

have a diversity of urban and rural areas and they contain a good university 

or state highway planning department. 

Interviews were conducted in June through August, 1982. All of the states 

were contacted via telephone and, in addition, field trips were made to 

Connecticut and North Carolina. Since highway exposure data of the various 

types are compiled in different departments within the state governments, 

several officials in each state were contacted. In addition, representatives of 

the University of North Carolina Highway Safety Research Center were also 

interviewed. Table .3.2 contains a list of the key people contacted in each 

state. 

The next sections contain details of the information generated from the 

states. Table 3.3 summarizes this information. 
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TABLE 3.1 

PILOT STUDY �NFORMA TION REQUIREMENTS 

I. Types of Information Produced at the State or Local Level 

o Vehide Miles Travelled 

o Highway Inventory 

o Driver Registration 

o Vehide Registration 

o Compliance 

II. Data CoUection Methods 

o Organizational responsibilities 
o Frequency of cOllection 
o Coverage (10096 or sample) 
o Equipment/procedures lBed 

III. Data ProcesSing and Storage 

o Form: automated/manual 
o File format 
o Updating frequency 
o Amount/type of editing 

- by road classification 
- by vehide type 

time of day/ day of week 
- road counts (ADT) 

- mileage by classification 
urban/rural, No. lanes, access 

- 55 mph. or lower speed limit 
- grade crossings/ signals/bridges 

- by age, sex 
- number of years driving 

- type of vehide/motorcycle/moped 
model year 

- 96 of vehides above 55 mph. 
- average speed (speed distribution) 

by road type 
- dtations 

o Are data sent to the Federal Government? 

IV. NHTSA Access to Information 

o Approval requirements 
o Form/frequency of transfer 
o Cost 

15 



Connecticut 

North Carolina 

Minnesota 

.. 

TABLE 3.2 

SUMMARY OF KEY STATE CONTACTS 

Official 

Paul Silversmith 
Steve Dodge 
Yin Bonaiuto 
Norm Wheeler 

Paul Atkins 
Gonzolle Rivers 
Bob Cambell 
Don Reinfort 

Don Kieffer 
Warren Gerber 
Jim Johnson 

Dave Miller 
Cathy Swanson 
John Schaeffer 
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Position 

Highway Engineering 
Motor Vehicle Department 
Traffic 
Compliance 

Traffic Engineering 
Motor Vehicle Department 
University of NC 
University of NC 

DOT /P lanning 
Traffic 
Transportation 

Information System 
Compliance 
Public Safety/Registration 
Seat Belt Study 



TABLE 3.3 

AVAILABD..ITY OF HIGHWAY EXPOSURE DATA: 
SUMMARY OF STATE CONTACTS 

ITEM CONNECTICUT NORTH CAROLINA MINNESOTA 

Traffic volume Monthly-24 permanent Monthly-60 permanent Monthly-120 permanent 
COlDlts stations, coverage counts stations, coverage stations, coverage 

on state and local roads COlDlts on state and COlDlts by COlDlty 
every 2-4 years. Auto- some local roads every 6 years, 
mated colDlters by Fall special programs 
'82 for trucks and 

metro areas, auto-
mated counters by 
FaIl '83 

Vehide Class- 4 times peryear @ Throughout year @ 100 state highway 
ification key locations permanent stations, locations/ year, 

off peak, weekdays all time periods 24 hours covered 
covered 

VMT by Road Type AMuai estimate using AMuai estimate USing AMuai estimate 
road counts gas sales &: road COlDlts using road COlDlts 

Odometer Readings @ vehide registration, @ annual inspection, @ vehide regis-
not computerized not com puteri zed tration, not 

computerized 

Highway Inventory AMuaI update - road AMual update - no State highway info. 
condition for state curve/grade info., updated when con-
roads, computerized computerized di tions change, 

local roads sam pled 
data in information 
system. 

Grade Crossings/ A vail abl e/ Com puterized Available/Com puterized A vailable in info. 
Bridges system 

Speed Limit Available on paper On com puter, but not Only on trunk high-
well maintained ways and interstates 

A verage Speed A vail able for major State Hwy. program Only on 55 MPH 
roads, on paper discontinued, only roads 

available for 55 MPH roads 

17 



AVAR..ASD.. ITY OF HIGHWAY EXPOSURE DATA: 
SUMMARY OF STATE CONTACTS 

CONNECTICUT 

Compliance w/55 MPH Available Quarterly; 
speed distribution 
by 5 MPH intervals 

Speeding Citations 

Registrations; 
Driver and 
Vehicle 

Moped 

Special Surveys 

Available monthly from 
S tate Police/Highway 
Patrol 

Computerized but 
difficult to use 

Not available 

None currently 

NORTH CAROLINA 

Available quarterly, 
speed distribution 
by 5 MPH intervals 

Available monthly from 
State Police/Highway 
Patrol 

Computerized, UNC 
also has data and 
analysis system 

Not avaiJable 

None currently 

18 

MINNESOTA 

Available quar­
terly, speed 
distribution by 
5 MPH intervals 

Available monthly 
from State Police/ 
Highway Patrol . 

Computerized, in 
process of 
integrating driver 
and vehicle regis­
tration and accident 
files 

Available from 1978 
(accidents also re­
corded) 

Seat belt/child re­
straint use @ 10 
sites in 1981/82 



.. 

VEHICLE Mo.es OF TRAVEL 

The vehide volume counting programs in the three states follow FHWA guidelines 

and are therefore very similar. There are two types of counts: permanent and 

coverage. Permanent cOlllting stations generally employ buried detectors which 

operate 24 hours-a-day,' 365 days-a-year. Coverage counts are ta'ken on state and 

local roads on a rotating basis, usually for a 48-oolU' period in each location. The 

equipment used for both types of counts produces a summary of traffic volumes for 

each holU' of operation. Differences between state programs arise from variation 

in the number of permanent counting stations and from the frequency with which 

road segments receive coverage counts (see Table 3.3) . In general, all state 

maintained roads and metropolitan area roads receive coverage cooots every 

couple of years, whereas local and less traveled roads are COlllted less frequently 

and/or only a sample of road segments are COlllted. Average daily traffic (ADT) on 

each road segment is calculated using factors derived from permanant cOlllting 

station counts for day of week, month, and road type. 

Two different methods are used in the three states to calculate estimates of 

statewide annual vehide miles of travel. Connecticut and Minnesota calculate 

VMT directly from estimates of ADT by summing the product of annual traffic 

volume and distance for each road segment. For local roads where no road counts 

are available, traffic volume is assumed to take the average value for roads of that 

type. In North Carolina, information on gasoline sales and average auto miles per 

gallon are combined with trends in traffic counts to produce an estimate of VMT 

which is considered reasonable by state highway offidals. 

Raw vehide count information is communicated to the Federal Highway 

Administration on a monthly basis, while estimates of statewide V MT are 

transmitted to the FHWA once a year. State highway officials did not find any 

descrepancies between the VMT estimates given to FHWA and the ones published in 

Highway Statistics • 
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All three states conduct vehide dassification counting programs for the purpose of 

determining the relative percentage of autos and commercial vehides travelling on 

the state highway system. In Connecticut, vehicles are classified into two 

categories of automobiles (small. and large), buses and several types of trucks (by 

number of axles). Manual counts are conducted at 2.S key locations throughout the 

state during the hours of 2-6 p.m., on weekdays. North Carolina also conducts 

mannual classification counts, at the permanent cOlllting stations. Counts are 

carried out in every period of the day, for a one week period (not on consecutive 

days) over the year. Vehicles are broken down by five vehicle types, and by in­

state and out-of-state vehicles. Minnesota conducts vehicle classification counts 

at about 100 locations on state highways and interstates. A 24-hour period is 

covered every other year. Vehicles are classified into au�omobiles, recreational 

vehicles and several types of commercial vehicles. 

New volume counting equipment, which will have the capability of recording 

vehicle speed In .5 mph intervals and vehicle type {based on the number of and 

distance between axles) is being installed in Connecticut by the Fall of 1982, and in 

Minnesota by the Fall of 1983. The major advantage of this equipment from the 

states' points of view, is that it will reduce labor expenses by permitting the 

automatic communication of hourly volume counts via telephone lines. Although 

Connecticut plans to eliminate their classification counting program when the new 

equipment is in place, neither state is planning to make Use of the new systems' 

vehicle speed recording capabilities. 

A final state generated source of vehicle miles travelled information is odometer 

readings. All three states record odometer readings when vehicles are newly 

registered and when ownership is transferred. This information is recorded on the 

vehide title, a copy of which is in the state motor vehicle's department files, but is 

not computerized. North Carolina also records odometer readings at the time of 

the annual safety inspection. In fact, for a period of several years, the current and 

previous odometer readings were recorded; but this practice has been recently 

terminated. Here again, the VMT information is not computerized, except for a 
• small sample of records key punched by the University of North Carolina for 

purposes of a specifiC study. 
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VEfDCLE AND DRIVER REGISTRATION 

The three states each maintain separate computerized driver and vehicle 

registration files which are used primarily for operational (not analytical) purposes. 

The computer systems are designed to meet day-to-day requirements, e.g. 

proc essing of fees, collection of sales taxes, investigation of stolen autos and 

criminal com plaints. Registration records are kept on all active drivers and 

vehicles, and are updated frequently (at least once a month) in all three states. 

Records are labelJed inactive when reregistration materials are not -returned or 

when cancellation notices are received. Since driver registrations are not reviewed 

every year (there is a four-year cycle in Connecticut), some records are likely to 

be mistakenly COlilted as active when, in actuality, the driver has died or moved 

out of state. This is less likely for vehicle registrations where there is an economic 

incentive to return plates to the registry, i.e. insurance refunds. Although 

procedures varied, drivers and vehicle registration records are manually purged 

from the files in each state after they have been inactive for a period of time (at 

least one year and up to five or more years -for driver records containing 

information on OWl offenses). Although the driver registration files in each state 

include a history section which contains data on previous accident involvements 

and motor vehicle infractions, the confidentiality of this information is protected 

by state statute or regulation. 

Even though standard slmmaries (such as the annual breakdown of drivers by age 

and sex, which is sent to the FHWA) are regularly produced, the systems cannot be 

conveniently manipulated to produce special studies as might be required for some 

highway exposure data analyses. A possible exception to this is the computerized 

information system which is currently being implemented in Minnesota. This 

system will integrate many aspects of the drivers and vehicle registration files and 

highway accident records. In order to enhance the systems usefulness, the needs of 

analytical users of the data are being considered in-the system design. 

Moped registration information is only available in Minnesota which has required 

the registration of this type of vehicle since 1978. Both Minnesota and North 

Carolina maintain moped accident data, whereas Connecticut does not record any 

information on mopeds. 
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VEHICLE SPEED INFORMATION 

The major source of information on the speeds at which vehicles are traveling on 

state highways is the FHWA and NHTSA sponsored " mph CompUance Program. 

Under this program the'states monitor speeds on roads with" mph speed limits in 

order to determine the percentage of vehicles exceeding the posted speed. The 

procedures U5ed in each state are similar. Fifteen to twenty speed monitoring 

sessions are conducted each quarter; each lasting over a twenty-four hour period. 

Approximately 40 percent of the sites are checked four times during the year, and 

the others are monitored only once. All sites are selected randomly from '-mile 

segments of " mph state highways and interstates. The information generated 

from every monitoring session consists of hourly volume counts and the numbers of 

vehicles traveling in each '-mph speed increment. The raw data are transmitted 

four times a year to the FHWA which compiles them and produces a quarterly 

report. This report also contains a summary, compiled by the state police, of 

speeding citations issued on " mph roads. 

The equipment used to monitor speeds l 'on Connecticut highways has the additional 

capability of estimating vehicle type or length by measuring the number and 

spacing between axles. The state does not utilize this feature at the present time. 

Information on vehicle speed on other, than "-mph roads is available only in 

Connecticut where the average speed on major state highways and interstates 

during off-peak daylight hours is measured. This information is recorded in non­

automated form on straight line diagrams. North Carolina terminated their 

statewide speed monitoring program (which covered all roads and vehicle types) 

when the" mph Compliance Program was initiated. 

IThis equipment is the same type as that being implemented in Connecticut and 
Minnesota to measure traffic volumes. 
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HIGHWAY INVENTORY 

Each of the states surveyed maintain a computerized file of highway inventory 

information and manual files of roadway alIgnment (straight line diagrams) and 

roadway photographs (photologs)�
· 

The computerized file is made up of records (one 

for each road segment) containing information on the general physical 

c;haracteristics of state highways and local roads. Data items include the length, 

width and surface type of each segment, information on the existance of bridges, 

tunnels, railroad crOSSings and intersection control, and the existance of sidewalks 

and roadway appurtenances. Straight line diagrams are pictorial representations of 

roadway alignment and also contain information on the grade and superelevation of 

road segments. In Connecticut, average speed information, when available, is 

written on these diagrams. Photologs are wide angle photographs taken from the 

center of the road (in each direction) every IOOth of a· mile. 

The states also maintain separate computerized data bases on railroad grade 

crossings, as part of the National Grade Crossing Inventory and on bridges, as part 

of the National Bridge Inspection File. In addi tion, Connecticut maintains special 

files on the type and location of traffic signals (state highways are computerized, 

local roads are not). Both Connecticut and Minnesota have computerized files 

which contain current information on road condition. 

Speed limit information is available in all three states, but it is only maintained 

for major roads in Minnesota, it is not computerized in Connecticut and it is 

unreliable (often out of date) in North Carolina. .Two states maintain an 

information system which permits the exact location of vehicular accidents to be 

. determined and correlated with roadway characteristics. In North Carolina, the 

University of North Carolina'S Highway Statistical Research Center has developed 

an analytical system (MERGE) which uses state accident and highway inventory 

files. Minnesota is in the process of developing a similar capability as part of their 

Transportation Information System development program. 
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The states also maintain and annually update inventory information on a sample of 

highway segments for the Highway Performance Monitoring System (HPMS), which 

is described in Section 2.0. For the most part, the information supplied to HPMS is 

extracted from existing state maintained data sources. Therefore, most but not 

necessarily all of the data required by HPMS is currently being supplied by the 

states. For example; North Carolina does not calculate curve and grade 

information for all HPMS sections. The estimates of average daily traffic (ADT) 

for HPMS sections are collected through the regular highway counting program and 

factored in the usual manner using current data from the permanent counting 

stations. However, all HPMS sections (espedally local roads) have not necessarily 

had a current coverage count and, therefore, reported ADT might be based on 

estimated or previous years counts. 

SPEaAL STUDIES 

None of the three states are actively engaged in any special data collections, with 

the exception of a child restraint study being conducted in Minnesota. All states 

had previously conducted origin/destination studies, roadside surveys and 

observations or other unique data collections. Due to Federal and state budget 

reductions, Connecticut and North Carolina are not currently engaged in these 

types of activities. Minnesota's child restraint program is funded by the state 

share of a N HTSA grant. 

The MiMesota child restraint study collected data at 10· si tes throughout the state 
which were likely to have young children as occupants of automobiles, e.g. shopping 
centers and amusement parks. Observers recorded information on the age of 
occupants, the type of cars and whether child restraints and seat belts were used or 
not. Between 1,000 to 1,.500 observations were made in 1981 and again in 1982, an 
interval which corresponds to the introduction of the state child restraint law. 
Observational data are currently being computerized and results of the study are 
expected this year • 
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FINDINGS AND CONQ.USIONS 

As a result of these interviews, the following major findings are derived: 

(1) There is very little· state highway exposure data generated and/or 

reported on' a monthly basis. The major exceptions to this are 

estimates of average daily traffic at permanent cOlDlting stations, 

which are developed each month. This information is not used to 

produc;e monthly esti'mates of vehicle miles travelled at the state level. 

(2) Most highway exposure data generated at the state level is 
communicated to the Federal Government. These include monthly 

vehicle counts and annual estimates of VMT, annual updates of Highway 

Performance Monitoring System information, annual bridge and grade 

crossing inventories, quarterly information related to compliance with 

the 55 mph speed limit and speeding citations, and annual vehicle and 

driver registration summaries. 

(3) Some states are currently installing more sophisticated volume colDlting 

equipment which will, in the near future, provide the capability of 

generating volume co lDl ts by several speed range and vehicle 

classifications. The states contacted, however, did not have plans to 

institute programs to take advantage of these new capabilities. 

(4) Due to budget cutbacks in both state and Federal programs, many 

special surveys and data collections are being rapidly eliminated. In 

addition, several state representatives expressed reticence about 

providing additional information without new Federal funding. 

(5) The states' vehicle miles of travel estimates are accurately reported in 

the FHWA publication, Highway Statistics. Not enough information was 

generated by these interviews to assess the accuracy of the various 

methods used by the states to estimate V MT • 
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The major conclusion drawn from these findings is that there is little to gain from 

instituting a large scale data collection effort directly with the states because 

most exposure information important to TSP is already available from Federal 

sources, �as not been collected, or is not in easily accessible form at the state 

level. 

4.0 THE EXPa;URE DATA BASE 

The state exposure data base w1l1 be confined to information in existing Federal 

data sources since the pilot study did not indicate that additional relevant data was 

available from state sources. The data base, initially assembled on the TSC 

Decsystem- l0 machine, has subsequently been copied to the Tektronix 4081 

minicomputer graphics systems located at NCSA and also at TSC. The copy 

procedure utilized the communications software on the 4081 which permits data 

transfer between the 4081 and outside computers. 

The data file is arranged conceptually in the form of a matrix of 88 rows (one row 

for each data item) and .52 columns (one column for each of the .50 states, plus an 

additional column for DC and a U.s. summary column). The file is stored 

sequentially on the 4081 since there is no data base management system available 

on that machine. The data elements (1-88) are listed in Table 4.1. Data items (1-

26) and 
"
(76-88) are obtained from the 1980 FHWA Highway Statistics publication. 

The subjects covered include: compliance, licensed drivers' age distribution, 

population, registration, speed data and VMT by functional class of highway. Data 

file items (27-6.5) obtained form the U.s. Weather Bureau (NOAA), contain monthly 

to tals for normal daily maximum and minimum temperature and monthly and 

annual precipitation totals. Data items (66 -7.5) contain per capita alcohol 

consumption totals for each year 1970-79 from the NIAAA report 

Alcohol Epidemiologic Data Reference Manual • 
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Some of the potential capabilities of the data/graphic system were demonstrated 

at NCSA in early September. Figures 4.1 through 4.4 provide representative 

samples of the pie chart, bar chart, line graph and tabular output capabUlties. A 

principal advantage of having the data stored on the 4081 is that data retrieval 

and display can be performed very quickly. In the event that future work required 

that the accident data be combined with st
'
ate exposure data, the 4081 

commlDlications software could be util�zed to transfer accident files such as F ARS 

from the NIH computer to the 4081. 

Additional years of exposure data could be added to the 4081 data system to 

provide time series comparisons such as accident histories normalized by VMT. 

This process could use FARS data from-197.5-80 and FHWA estimates for VMT for 

197.5-80. However, not all data items available in the 1980 file are available for 

earlier years so care should be taken in restricting any multi-year exposure file to 

indude only those data items which are reported consistently. Speed data and 

compliance totals are examples of items which have not been recorded consistently 

over the years. At the September project review, it was suggested that additional 

years of �ata not be added at this time. 

A word about data units is useful at this stage. Data items are induded in the 

state �xposure data file in the same units as they are recorded in their principal 

source. Combining data items can be tricky. An example may darify the point. 

V MT is recorded in the file, to the nearest mUllon miles, while registrations are 

recorded to the nearest whole nlJlTlber. The derived variable, VMT per vehide, is 

not simply the ratio of the two numbers, since the units are so dissimilar. 

Implementation of the exposure data file on the Tektronix 4081 syStem provides a 

number of opportunities for NCSA to develop quick response graphic and tabular 

representations of safety and exposure data. General purpose gr:aphic routines are 

resident on the 4081 to display data by modifying standard Fortran programming 

instructions. Since the 4081 is itself a minicomputer, programs Can be customized 

and data combined for specific NCSA appJications. The data communication 

feature permits other data sources, located on other computers, to be linked to the 

exposure data already loaded on the 4081. 
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TABLE 4.1 

.. 

1980 EXPOSURE DATA VARIABLE LIST 

Item /I Desaiption Y!!!!! 
1. Mileage subject to 55 mph speed monitoring 
2. Dri verls licenses by age: 19 and under 
3. 20-24 
4. 2.5-29 
.5 •. 30-34 
6. 3.5-39 
7. 40-44 
8. 4.5-49 
9.  .50-.54 
10. .5.5-.59 
11. 60-64 
12. 6.5-69 
13. 70 and over 
14. Total 1icensed drivers 
1.5. Total population Thousands 
16. Persons of driving age (1.5 and over) Thousands 
17. Total motor vehide registrations 
18. Total motorcyde registrations 
19. Total rural mileage 
20. Total ur ban mil eage 
21. Total urban and rural mileage 
22. Statewide average speed 
23. Statewide 8.5th percentile speed--
24. 96 exceeding .5.5 mph 
2.5. 96 exceeding 60 mph 
26. 96 exceeding 6.5 mph 
27. Normal daily max. temp. -January degrees F 
28. II - February degrees F 
29. II - March degrees F 
30. II - April degrees F 
31. II - May degrees F 
32. II -JlD'le degrees F 
33. II -July degrees F 
34. II - August degrees F 
3.5. II - September degrees F 
36. II - October degrees F 
37. II - November degrees F 
38. II - December degrees F 
39. Amual average maximlrn temperature degrees F 

. 40. Normal daily min. temp. -January degrees F 
41. II - February degrees F • 
42. II - March degrees F 
43. II - April degrees F 
44. II - May degrees F 
4.5. II -JlD'le degrees F 
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46. II -July degrees F 
47. II - August degrees F 
48. II  - September degrees F 
49. II - October degrees F 
50. II - November degrees F 
51. II - December degrees F 

.. 52. Amual avg. min. temperattlre degrees F 
53. Normal monthly and annual precipitation 

- January inches 
54. - February inches 
55. - March inches 

. 56. - April inches 
57. - May inches 
58. - June inches 
59. -July inches 
60. - August inches 
61. - September inches 
62. II - October inches 
63. II - November inches 
64. II - December inches 
65. Amual total precipi tation inches 
66. Total per capita alcohol 

consumption - 1970 gallons 
67. II - 1971 gallons 
68. II - 1972 gallons 
69. " - 1973 gallons 
70. II - 1974 gallons 
71. " - 1975 gallons 
72. " - 1976 gallons 
73. " - 1977 gallons 
74. II - 1978 gallons 
75. " - 1979 gallons 
76. Rural V MT - principal arterial . 

- interstate millions 
77. " - other millions 
78. Rural V MT minor arterial millions 
79. Rural VMT collector major millions 
80. Rural V MT collector minor millions 
81. Rural V MT local millions 
82. Urban VMT principal arterial/freeway and 

expressway " " - interstate millions 
83. II " - other millions 
84. " /other millions 
85. Urban V MT minor arteri al millions 
86. Urban VMT collector millions 
87. Urban V MT local mUlions 
88. Total VMT millions 

.. 
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