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NATIONAL FUNCTIONAL SYSTEL
MILFAGE AND TRAVEL SUMMARY
1976 National Highway Inventory and
Performance Study

Introduction

This report was compiled from the functional classification data furnished
by the States, the District of Columbia, and Puerto Rico, for the 1976
National Highway Inventory and Performance Study (NHIPS). The purpose of
this report is to present the data in a form that can be readily used by
Federal, State, and local agencies, or any others wishing to use this
information. Selected data on inventory and performance items from the
WHIPS will be published separately at a later date.

¥ileage and travel data for the functionally classified systems for 1975

and 1980 and projected travel for 1990 are included in this report. 1In
general tabulations are by State, for rural, small urban, and urbanized
areas. ' Certain tabulations contain data by small urban area population ‘group
and by individual urbanized area. Mileage and travel density characteristics
are tabulated for 1975, whereas mileage by jurisdiction and connecting link
data are reported only for the 1980 systems. '

It should be noted that the data included in this report were developed

by the States specifically for use in the NHIPS. Although the estimates
contained herein are generally considered reasonable, they are not to be
construed as substitutes for official national estimates assembled and used
for the apportionment of Federal-aid funds among the States.

Background

The data presented in this report are a direct result of the biennial
reporting requirement of the 1965 Senate Joint Resolution 81. Since
January 1963, the FHWA, in cooperation with State and local transportation
agencies, has conducted studies and submitted four reports to the Congress
outlining highway needs and possible future Federal roles in the highway
program. In addition to these reports, the Department of Transportation
has also published two Hational Transportation Reports (1972 and 1974).
The following paragraphs briefly summarize the reports and studies which
led to the functional classification data contained in this report.

The first biennial National Highway Needs Report (NHNR) to the

Congress in 1968 provided tentative information on existing systems and
deficiencies and estimated future deficiencies through 1985. The report
also pointed out difficulties in assessing national needs due to the lack
of nationwide uniformity in system classifications. Therefore, the 1968




NHNR contained a recommendation that a nationwide highway functional
classification study be made.

The 1970 NHNR presented the results of the 1968 National Highway Functional
Classification Study. This study, mandated by the 1968 Federal-Aid Highway
Act, was conducted in cooperation with the States and local agencies. It
required the classification of all existing roads and streets on the basis

of their most logical existing usage in serving present travel demands and
land use. This was accomplished without regard to existing Federal-aid system
designation or jurisdictional responsibility, except for the Interstate
System. The study concluded that the Federal-aid systems had become
increasingly inconsistent with any reasonable classification by function

and recommended eventual system realignment.

The 1972 NHNR included the results of the 1970-1990 National Highway
Functional Classification and Needs Study. This study combined a projected
functional classification for 1990 with a detailed inventory and appraisal
of all functional systems. It focused on present and projected deficiencies,
travel demand, land use, and costs to overcome the deficiencies and
accommodate the travel using nationally uniform criteria.

The 1974 NHNR was based on an updating of the 1972 study, using the same

base travel projections as well as alternatives with reduced travel,

Functional classification data were reported by jurisdictional responsibility
and by Standard Metropolitan Statistical Area., Funding obligations for highway
improvements for 1970-1972 were analyzed to determine program emphasis and
progress.

The 1972 and 1974 National Transportation Reports gave Congress a description
of the Nation's transportation systems, and the plans and programs of
Federal, State, and local governments for improving these systems. The

. degree of Federal involvement in local transportation problems was discussed,
as were expenditure levels, system performance levels and sources of funding.

Functional Classification

Basic concepts and definitions of functional classification are presented
here for the benefit of these users who may not be familiar with them. More
detail is contained in the FHWA publication Highway Functional Classification,
Concepts, Criteria and Procedures.

Functional classification is the process by which streets and highways are
organized into classes, or systems, according to the character of service
they provide. Most travel involves movement through a network of roads,
and functional classification defines the nature of this channelization
process by defining the part that any particular road or street plays in
serving the flow of trips through a highway network.




Arterial Collector Local

Land Access

Mobility

Allied to this channelization is the dual role the highway network plays
in providing two services: access to land uses and travel mobility. Land
access is needed at both ends of a trip, and mobility is needed along the
path of a trip. This mobility is provided at various levels of service.

The concepts of travel channelization and levels of mobility lead to a
hierarchy of functional classes, paralleled by the relative travel distances
served by these classes. This hierarchy can be related to the functional
specialization in meeting both access and mobility requirements. Arterials
emphasize a high level of mobility for through travel, local facilities
emphasize access to adjacent land, and collectors offer a balance of these
two services. Since urban and rural areas differ as to population density
and types of land use, density of road networks, nature of travel patterns,
and the way that all of these are related in the definitions of highway
function, it is necessary to distinguish rural and urban functional systems.
The rural and urban functional hierarchies and definitions are as follows:

Rural Functional Systems

Principal arterial system
Interstate
Other principal arterials
Minor arterial system
Collector system!
Major collectors
Minor collectors
Local system

Rural Principal Arterial System - This system consists of a connected
network of continuous routes having the following characteristics:




(1) They serve corridor, movements having trip length and density
indicative of substantial statewide or interstate travel.

(2) They serve virtually all urban areas of 50,000 or over population
and a majority of those over 25,000.

(3) They provide an integrated network.

Interstate System: These routes form the most important system in
the Nation, providing direct connections between principal metro-
politan areas, cities, and industrial areas. All routes are
constructed to freeway design standards.

Other Principal Arterials: This category includes all principal
arterials not on the Interstate System. Many of these routes are
multilane or freeway design.

Rural Minor Arterial System - This system links cities and larger towns,
and in conjunction with the principal arterial system, forms an integrated
network providing interstate and intercounty service. The system assures
that all developed areas are within reasonable distance of an arterial
network. Minor arterials are generally designed to permit relatively high
overall travel speed with a minimum of interference to through traffic.

Rural Collector System - Routes on this system generally serve intracounty
rather than statewide travel. Travel distances are shorter and speeds are
lower than on arterials.

Major Collectors: These routes should: (1) Provide service to any
county seat not served by an arterial route, to the larger towns

not directly served by the higher systems, and to other traffic
generators of equivalent intracounty importance; (2) link these
places with nearby larger towns or cities, or with routes of a higher
classification; and (3) serve the more important intracounty travel
corridors.

Minor Collectors: These routes should: (1) Be spaced at intervals,
consistent with population density, to collect traffic from local
roads and bring all developed areas within a reasonable distance of
a collector road; (2) provide service to the remaining smaller

comnunities; and (3) link the locally important traffic generators with

‘their rural hinterland.

Rural Local System — This system includes all rural mileage not otherwise
classified and has two principal characteristics: (1) It provides access
to adjacent land and (2) It serves travel over relatively short distances.




‘Urban Functional Systems

Principal arterial system
Interstate
Other freeways and expressways
Other principal arterials
Minor arterial street system
Collector street system
Local street system

Urban Principal Arterial System - This system serves the major centers

of activity of a metropolitan area, the highest traffic volume corridors,
and the longest trips. It is an integrated system within the urban area
and also between rural arterial connections. It carries the major portion
of trips entering and leaving the urban area, as well as the majority of
through movements desiring to bypass the céntral city. It also carries
significant intra-area travel, such as between the central business
district (CBD) and outlying residential areas.

Because of the nature of travel served by the principal arterial system,
almost all fully and partially controlled access facilities will be a part
of this functional class; however, this system is not restricted to
controlled access routes. The spacing of urban principal arterials will
be closely related to the travel density characteristics of particular
portions of the urban areas; it can vary from less than 1 mile within a
CBD, to 5 or more miles in the sparsely developed urban fringe.

Interstate System: This system comprises routes of national
importance which traverse the urban area; all routes are constructed
to freeway standards.

Other freeways and expressways: These routes include all urban
principal arterials which have full or partial control of access,

but which are not part of the National System of Interstate and Defense
Highways. ’

Other principal arterials: These routes include all principal
arterials not otherwise classified.

Urban Minor Arterial Street System - This system places a lower emphasis

on mobility and a greater emphasis on land access than the principal
arterial system. It serves trips of moderate length, distributes trips

to smaller geographic areas, and generally should not penetrate identifiable
neighborhoods.

The spacing of minor arterial streets may vary from 1/8 to 1/2 mile in the
CBD to as much as 2 or 3 miles in the suburban fringes, but rarely should
exceed 1 mile in fully developed areas.




Urban Collector Street System — Facilities on the collector system may

penetrate neighborhoods, distributing trips between the arterials and local
or other collector streets. They also provide for a minor amount of through
traffic. Moreover, this system provides for both land access and local
movements within residential neighborhoods, commercial and industrial areas.

Urban Local Street System — This system's primary service is to provide
direct access to abutting land and to feed higher order systems. It offers
the lowest level of mobility, and comprises all urban streets not .on a
higher system.

Federal-Aid Systems

Following the recommendations of the 1972 NHNR, the 1973 Federal-aid
Highway Act directed the States to realign the Federal-aid systems

along functional lines by June 30, 1976. The regulations for developing
the realigned systems are included in Volume 4, Chapter 6, Section 7,

of the Federal-Aid Highway Program Manual (FHPM 4-6-~7). The realignment
was based on the 1980 functional classification. The Federal-aid
systems required by the provisions of 23 U.S5.C. 103 are as follows:

The National System of Interstate and Defense Highways consists of
routes of highest importance to the Nation, which connect as direct

as practicable the principal metropolitan areas, cities, and industrial
centers, including important routes into, through, and around urban
areas, serve the national defense and, to the greatest extent possible,
connect at suitable border points with routes of continental importance
in Canada and Mexico,

The Federal—aid primary system consists of an adequate system of
interconnected main roads important to interstate, statewide, and
regional travel, consisting of rural arterial routes and their
extensions into or through urban areas.

The Federal-aid secondary system consists of rural major collector
routes.

The Federal-aid urban system consists of arterial routes and collector
routes, exclusive of urban extensions of the Federal-aid primary system.




Other Definitions and Terminology

The 1976 National Highway Inventory and Performance Study (NHIPS) is the
basis of this report's functional classification data. It requested the
collection and reporting of three types of data: (1) functional system
mileage and travel estimates; (2) 1973-75 highway capital obligations; and
(3) sample inventory data of the functional systems. The information
contained in this report consists of data and information related to the
first category.

Mileage: Mileage reported for 1980 in this study was based on the functional
classification for realignment. It comprised public roads as defined

in paragraph 4b (3) of FHPM 4-6~7. This functional system mileage was
developed for Federal-aid system realignment. The 1975 mileage is the
portion of the 1980 mileage actually existing in 1975.

Travel: The travel forecasting procedures used for this study were

similar to those 'used for preparation of travel estimates for similar previous
studies. The 1980 and 1990 DVMT were forecast for each subarea of the State
to provide data for each urbanized area, two States of small urban areas,

and the rural area, reported by functional system. Estimates for each

of these subareas were adjusted to provide agreement in total with the

State base and forecast year totals. Statewide totals, in turn, were

checked for consistency with national total values.

Land Area: The Bureau of the Census definition of land area is used for
this study. That definition is as follows: 'Land area includes dry land
and land temporarily or partially covered by water, such as marshland,
swamps, and river flood plains; streams, sloughs, estuaries, and canals
less than one-eight of a statute mile in width; and lakes, reservoirs,
and ponds less than 40 acres in area. (For Alaska, one-half mile and

640 acres were substituted for these values.)"

Population: The population estimates for 1975 were developed by the
States based on the latest Bureau of the Census data. Many were updates
of 1970 statistical census tabulations.

Mileage by Jurisdiction: The 1980 functionally classified mileage was
reported by three jurisdictional categories. This was to indicate the
governmental level of the agency exercising responsibility for the
facility.

State——includes all routes, including toll roads, for which a State agency,
multi-State, or quasi-State agency has responsibility.
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Federal Domain--includes routes for which a Federal agency, such as the
National Park Service, Forest Service, Bureau of Indian Affairs, etc.,

has principal responsibility for capital improvements and are not included
in the State and local road systems.

Other--includes all routes which do not fall in the above three categories,
such as county, city, etc.

Area Type: Data for this study was reported by three basic development
type or population categories.

Urbanized - Urban places having a 1970 Census population of 50,000 or
more. Contiguous smaller urban areas are included, Urbanized areas may
include population and land area from more than one State.

Small urban - Urban places having a 1970 Census population of 5,000 to
49,999, For purposes of this study they were stratified into two
population groups, 5,000 to 24,999 and 25,000 to 49,999.

" Rural - Encompasses all areas not included in urbanized or small urban
categories, including small urban places of less than 5,000 population.

Urban Area Boundaries: The Federal-aid urban area boundaries approved for

the realigned Federal-aid systems in 1975 were used for this study. The
boundaries were established in accordance with the provisions of FHPH 4-~6-3

and encompass the entire area designated by the Bureau of the Census. Areas
adjacent to the census defined areas could be added to smooth any irregularities,
maintain uniform classification of certain peripheral routes, and to encompass
developed fringe areas.

Connecting Links: These routes are extensions of rural arterials into
and through urban areas. They provide continuity to the rural arterials
and generally carry a larger proportion of through trips than do other
routes. All connecting links are functionally classified as urban
principal arterials. All urban Interstate routes are connecting links.




Description of Tables

The tables included in this report were generated by FHWA from data
furnished by the States in accordance with Chapter IT of the NHIPS
manual.l/ These tables are numbered (by Roman numerals) to correspond
to the paragraphs below which give a description of the data contained
in each set of tables.

I. Mileage Summarized by State and Functional System
This set of tables contains mileage totals for each State by functlonal
system for rural, small urban, and urbanized areas for 1975 and 1980.

II. Daily Vehicle-Miles of Travel (DVMT) Summarized by State and Functional
System ‘
These tables contain DVMT by the same categories as in the mileage
tables above. Systemwide 1990 DVMT projections are also reported.

IIT. Summary of Miles of Streets in Fach Urbanized Area by Functional
System -
The functional system mileage for 1975 and 1980 is reported by State
for each urbanized area. Mileage for each multistate urbanized area
is reported under the State containing the largest portlon of the total
area population.

IV. Summary of Daily Vehicle-lMiles of Travel in Each Urbanized Area by
Functional System
The DVMT for 1975, 1980, and 1990 is reported by State for each urbanized
-‘area. DVMT for each multistate urbanized area is reported under the
State containing the largest portion of the total area population.

V. Data Summary and Density Characteristics
These tables contain data by State for rural, the two small urban
area population groups, and individual urbanized areas. The number
of small urban areas in each group is reported. -For multistate
urbanized areas, data for the portion in each State are reported
separately. The data included in these tables is listed below:

1975 population

Land area

Mileage (1975 and 1980)

DVMT (1975, 1980, and 1990)
1975 persons per square mile
1975 miles per 10,000 persons
1975 DVMT per 1000 persons
1975 DVMT per square mile
1975 DVMT per mile

ol BN o SR IS I o

1/

Federal Highway Administration, National Highway Inventory and
Performance Study Manual 1976, July 1975.




VI.

VII.

VIII.

IX.
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1975 Mileage and Travel Density:

The following characteristics are listed by functional system, by small
urban area population groups, and by individual urbanized area.

(1) miles per square mile,
(2) miles per 1000 persons
(3) DVMT per mile

(4) DVMT per 1000 persons

1980 Functional System Mileage by Jurisdiction
The table contains mileage by functional systems for rural, small urban,
and urbanized areas by three jurisdictional categories:

1. State
2. Federal domain
3. Other

1980 Urban Connecting Link Summary

Connecting link mileage and DVMT are reported for two classes of urban
principal arterial: (1) Other Freeways and Expressways, and (2) Other
Principal Arterial. Interstate mileage and travel are not reported.

Also reported are the percents of the mileage and DVMT in each functional
system which are classified as connecting link.

The data are reported by small urban area population groups and by
individual urbanized area. For multistate urbanized areas, data for the
portion in each State are reported separately.

Mileage of Realigned Federal-Aid Highway Systems, By State

This table contains mileage of the realigned Federal-aid systems as
of December 31, 1976. Interstate and other primary mileage is listed
by rural and urban.

List of Urbanized Areas
This table lists the urbanized areas for which data is included in this

report. They are listed by the population groups given below.

. 50,000 to 100,000
100,000 to 200,000
200,000 to 500,000
500,000 to 1,000,000
1,000,000 to 2,000,000
Over 2,000,000

B W
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FI1GURE 1

1980 DISTRIBUTION OF MILES VS. TRAVEL BY FUNCTIONAL SYSTEM

Cumulative % Mileage
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< Mileage Travel
% Interstate I 1.0 225
Other Principal Arterial OPA. 2.7 205
Minor Arterial MA 49 20.3
20 Major Collector MC 13.7 20.0
Minor Collector MC 9.7 5.9
Local 68.0 10.9
1 ] J 1 J
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100
80.
60
40 SMALL URBAN
Mileage Travel
Interstate I 0.8 7.1
Other Freeway—Expressway OFE 0.9 5.8
Other Principal Arterial OPA 8.6 37.4
20 Minor Arterial MA 10.8 22.4
Collector Coll. 11.7 111
Local 67.2 16.2
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FIGURE 2

)

1980 DISTRIBUTION OF MILES VS. TRAVEL BY FUNCTIONAL SYSTEM

60
40
URBANIZED
w Mileage Travel
é— Interstate I 1.8 215
Other Freeway—Expressway OFE ) 1.4 12.3
20 Other Principal Arterial OPA 6.8 25.8
Minor - Arterial MA 10.6 19.2
Collector Coll. 10.4 8.5
Local 68.9 127
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TOTAL URBAN
Mileage Travel
s Interstate I 1.6 19.4
o Other Freeway—Expressway OFE 1.3 11.3
20 Other Principal Arterial OPA 7.3 275
Minor Arterial MA 10.6 19.6
Collector Coll. 10.7 8.9
Local 68.5 13.3
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1975 RURAL CATITLY VEHICLE~-*¥ILES OF TRAVEL {IN THOGUSANEDS S
DATE: 03723717 SUMMARI ZED BY STATE AND FUNCTIONAL SYSTEHM
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1$80 SUMMARY OF MILES GCF STREETS

DATE: 03/23/717 IN EACH URBANIZED AREA BY FUNCTIONAL SYSTEHN

TABLE IIT

ARTERIAL SYSTEMS

PRINCIPAL

1 i } |

1 { | i

1 i | COLLECTOR | LOCAL i

| - - | ] SYSTEM | SYSTEM I

| FREENKAYS AND EXPRESSWAYS | i MINCR | | i

- : |  CTHER i | 1 |

URBANIZED AREA : INTERSTATE : CTHER ; : } ; :
i 1z oF | Iz OF | 12 GF | iz ofF | iz oF | i OF | TCTAL |
I{MILES JAREA [MILES |AREA |MILES |AREA |MILES JAREA |MILES |AREA IMILES JAREA | MILES |
| 1TGTALI 1TCTAL JTOT ALY itoracl iToTALl jTOTALI i
| | | | i - f————] | | i | i -1 |
KENCSHA, w1 § ot -Cl ci «Cl 21) 6.91 45] 14.91 24 7.91 213) 70.3} 303}
LACROSSE, MN-WI ! 41 1.31 21 .74 261 8.7l 251 8.3) 34] 1i1.3! 209| 69.71 3001
FADISON, WI | 101 1.3} 26l 3.5l 43) 5.7} 691 9.21 1071 14.21 496] 66.01 7514
MILWAUKEE, Wil } 621 1.51 88l 2.1l 247} eo.cCl 9111 22.21 3511 Be6] 24439 59.51 4,098}
OSHKOSH, W1 | ol .01 31 1.51 201 9.8l 301 14.71 201 9.8] 131] 64.21 2041}
RACINE, W1 | ol -0l ol .01 311 8.91 60} 17.11 291 8.3} 230] 65.71 350!
| | i | { | | i | i | i i i
PUERTC RICC ] | | | | | i i ! I | | | B
) | i { i l i i i I I ] i -
CAGUAS, PR i ¢l 01 8l 4.21 11l 5.8] 161 8.4} 191 10.0] 136] 71.6} 190}
MAYAGUEZ, PR 1 cl -0l 1l 51 17} 8.4l 151 T4l 201 9.91 150 73.%l 203}
PONCE., PR i ol -0} 51 2.31 17} 7.8l 22} 10.0] 14] 6.41 161} 73.51 215l

SAN JUAN, PR i ol <01 531 4.21 571 4.51 To4l

93}

1151 9.1} 944] T4.81 19262]

7T-111
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FIGURE 4
COMPARISON OF HIGHWAY MILES AND VEHICLE MILES

Percent

III~24
OF TRAVEL BY FUNCTIONAL CLASS {1980)
50,000~-100,000 100,000--200,000
URBANIZED AREAS URBANIZED AREAS
80 - 80
@ Mileage
[:] Travel | Trave!