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PREFACE

Senate Joint Resolution 81 approved in August 1965, calls for
a continuing series of biennial reports on the future highway needs
of the Nation, to be prepared by the Secretary of Transportation
through the Bureau of Public Roads. The first of these reports was
submitted to the Congress in January 1968. The second report, due
in January 1970, is required specifically to include a study of the
functional classification of highways, as directed by Section 17,
of the 1968 Federal-Aid Highway Act. A third report will be due in
January 1972, and presumably others will be required at two-year
intervals thereafter.

The General Focus

SJR 81, which provides the mandate for the National Highway
Needs Reports, is quite broad in its requirement, simply calling for
reports on "estimates of the future highway needs of the Nation."
As stated in the Committee Report 1/, the ". . .legislation is
drafted broadly, so as to vest in the Secretary of Commerce (now the
Secretary of Transportation), the maximum possible discretion in
selecting necessary elements of study." The Committee Report,
however, does contain the following statement regarding the general
purpose .of the needs reports:

"In the Federal-Aid Highway Act of 1956, the Congress
declared it to be in the national interest to acceler-
ate the construction of the Federal-aid highway system,
including the Interstate System. Subsequent law author-
ized funds to complete the 41,000-mile Interstate
System in the year 1972. The construction of the
Federal-gid highway systems involves a major Federal-
State road-building capability, which would be costly
and difficult to reestablish if it were to be dissi-
pated after the 1972 completion date. For this reason,
it is necessary to determine now what highway needs
these considerable energies can be used to fill most
advantageously in the following years.

"The growth of population and its urban concentration
accentuate the need for a thorough review of the
Nation's highway program in the light of overall
transportation problems and various possible solutions.
An early beginning will be necessary to permit intelli-
gent declsions on long-range plans for the Federal-aid
program after 1972."

1/ House Report No. 681, July 26, 1965, page 7.
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Becoming more specific the Committee Report also records the
views of the then Federal Highway Administrator (Mr. Whitton) that
areas of inquiry should include among other subjects:

--The extension or improvement of the present Interstate
System.

-~The possible development of freeways or express routes on
a different basis than the Interstate System.

--Special urban highway problems.

~~Clasgification revision of Federal-aid Primary and Secondary
systems and their urban extensions.

-=-The relation between highway planning and technological
developments.

--Problems in financing such highway programs as are found to
be desirable for the years after 1972.

The Committee then added its own recommendation that reimburse-

ment for toll and free roads, and the question of toll facilities on
the Federal-aid systems, should also be included.,

Relation to Goals and Objectives

The Department of Transportation has established the following
major transportation goals:

a. FEconomic efficiency in transportation.
b. Optimal use of envirommental resources.
c. Safety.
d. Support of other national interests.
To attain these goals, certain specific highway objectives
may be postulated:

a. To realign Federal-ald systems on the basis of function.

b. To establish the Federal highway investment level or
levels, on the basis of effectiveness in meeting nationsl
transportation goals.

c, To establish the mixture of investments by system, by
program element, and between rural and urban areas.

d. To establish equitable sources of Federal highway revenues.

To establish equitable Federal-aid apportionment formulas

and matching ratios for the various systems.

@

The plans for each of the biennial reports have been drawn
with these goals and objectives in mind. The first of these reports,
the "1968 National Highway Needs Report," did not, however, contain
specific program or financing recommendations.
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The 1968 National Highway Needs Report

The 1968 Report took the position that specific program
recommendations would be submitted in future reports based on more
extensive studies, as follows:

"More detailed studies of the characteristics cof all segments
of the highway network, to be reported on in the 1970 report,
plus more analytical estimates of improvement needs and costs
and concomitant benefits to be presented in the 1972 report,
will then provide the additional information needed for the
design of specific components of future Federal-aid highway
programs. "

However, the 1968 Report did suggest that the general direction
of desirable Federal highway policy for the future seemed to be as
follows:

", Continuing assistance to the States for improving the
efficiency and safety of the highway system in both rural and
urban areas, particularly where traffic growth is expected.
Studies will be necessary to redefine the Federal-aid systems
and enable sound economic analyses to reveal how and where the
investment of Federal funds would be more beneficial in terms
of national objectives, general economic and social benefits,
and transportation service to people and commerce.

2. Greater stress than in the past to the improvement of
urban transportation and the development of transportation
plans calculated to raise the quality and satisfactions of
urban life.

3. Additional emphasis on the coordination of highways with
other modes of transport, both intra- and interurban, to
insure the optimum provision of the best features of all modes.

i. Continuing emphasis on making the highway a salutary
influence on the environment both in rural and urban aress.™

In July 1968 a supplement to the 1968 Needs Report was sent
to the Congress. It contained six specific recommendations as steps
toward a future Federal-aid highway program:

1. A nationwide functional highway classification study
should be undertaken in cooperation with the State highway depart-
ments and local governments to examine the future transportation
role of all highway routes and their suitability for inclusion in
the Federal-aid systems.
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2, The Interstate System should be restricted to its then
legally established limit of L1,000 miles and the Interstate program
terminated upon completion of the authorized system. Alternatives
to expansion and to financing ratios would be developed from the
results of the classification study.

3. A greaber share of Federal-ald highway funds should be
made available to metropolitan areas: the Federal-aid urban system
should be expanded to include all arterial routes; areawlide agencies
should assume responsibilities for developing programs based on the
continuing urban transportation planning process established under
Section 13, Title 23, U.S.C.: and integrated with programs for urban
mass transportation. \

i, TFederal-aid funds should be authorized to finance parking
research and demonstration projects and construction of fringe park-
ing facilities.

5. A Federal revolving fund should be established for use
by the States for long-range advance acquisition of highway right-
of -way.

6. DOT and HUD should coordinate programs to support joint
development of highwsy corridors in urban areas.

Some of these recommendations became incorporated in the 1968
Federal-Aid Highway Act. However, Congress did add 1,500 miles to
the Interstate System: and while a functional classification study
was authorized, its ultimaite format became restricted to an identi-
fication of the most logical usage of existing facilities to serve
present travel and land use. N T

The 1970 National Highway Needs Report

The 1970 Report contains the findings of the functional
classification study, and also gives attention to other possible
short-run program changes.

The "Supplement to the 1968 National Highway Needs Report”
outlined some ten possible study areas for inclusion in the 1970
Report. These are summarized as follows:

o

L. Future Federal role in highway transportation,; particu-
larly in cities.

2. Tunctional highway classification study.
3, Federal aid for maintenance. v
li. Effects of changes in Federal-aid apportionment formulas

and matching ratios.
5. Exploration of new highway revenue sources.
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Progress report on joint development.

Progress report on TOPICS.

Bffects of safety programs upon highway construction.
Correlating Federal-aid highway program with UMTA grant
program and other DOT programs.

10. Coordinate Federal-aid highway assistance with other
Federal assistance programs for metropolitan development,
and facilitate comprehensive local planning for such
development.

® ®

NO o1 O

Y

Many of these areas are covered in the 1970 Report.

The 1972 National Highway Needs Report

A proper analysis of pertinent issues proposed for the 1972
Highway Needs Report will require a great deal of information to be
obtained from field studies made by the State highway departments
in conjunction with local governments. This manual of instruction
is designed to produce these inputs:

--Tt will provide a description of the existing road network
and the traffic using it.

~-=T% will provide a description of both existing and future
deficiencies on our highway systems.

~-Tt will provide an estimate of cost to provide highway
gervice adequate for estimated future highway travel demands, giving
full and explicit weight to forecasted modal splits in urbanized
areas and statewide and interstate estimates of interarea travel by
the various modes.

--It will provide all of these data by functional systems.

--It will provide the primary basis for measuring user bene-
fits that would accrue if such investments were made.

To meet our goals and objectives, however, certain steps must
be taken after completion of the field work to determine, by means
of economic analysis, the highway benefits resulting from alterna-
tive investment levels and resulting performance levels. The goals
of the Department of Transportation are to provide efficient, economi-
cal transportation systems that promote optimal use of environmental
resources, safety, and support other national interests. Federal
Highway Administration goals, coincident with those of the Department,
are directed to the highway transport systems.

Through the years, State highway departments and urban trans-
portation planning organizations have evaluated alternative transpor-
tation systems for the rewards that can be achieved from alternative
levels of funding for highways based upon locally established goals,
objectives and values. Such "local" input is highly desirable
because it introduces the wishes of the people into the transporta-
tion planning process.
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Benefits obtained from highway improvements on a nationwide
basis must be measured in a consistent manner. Therefore, nationally
consistent input must be developed to determine the benefits that
alternative levels of highway service can provide. The elements
necessary for creating such an evaluation procedure, to be applied
on & nationwide basis, are presently being developed by the Bureau of
Public Roads.

A series of analyses utilizing the data developed for the
"1968 National Highway Functional Classification Study" and the
"National Highway Functional Classification and Needs Study (1970 ‘o
1990)" as input will be developed by the Bureau of Public Roads to
permit systematic exploration of transportation service alternatives
that can be expected from various levels of investment. An analysis
will also include the development of a value matrix to assess the
consequences of alternative highway programs on externalities, such
as effects on recreationsl and cultural opporbunities, on neighbor-
hoods, on land use development, on noise and air pollution, and on
environmental enhancement. The correlation of these analyses with
those described above will permit selection of program and investment
alternatives designed to maximize returns consonant with the objec-
tives sought.

Other special studies will be made of the consequences of an
extensive TOPICS program as an adjunct to new construction or recon-
struction programs.

Lastly, financial programs will be developed to fund desired
invegtment coptions, with in-depth evaluation of apportionment formu-
lag, matching ratics, and program emphasis.
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SECTION I

PURPOSE, SCOPE, AND ORGANIZATION

PURPOSE

The overall scope and context of the series of national
highway needs reports required by Senate Joint Resolution 81 has
been discussed in the preface to this manual. The third in this
series of reports, to be presented to Congress in 1972, will re-
quire reporting of a nationwide estimate of highway needs, by
functional system, to serve travel to 1990.

This manual has been prepared to guide Bureau of Public
Roads field offices, the States, and local govermments in pre-
paring estimates of needs on consistently defined functional
systems using uniform procedures. It is the intent of these
instructions to achieve consistency in estimates between States
and regions so that comparison of needs as they might affect
fiscal considerations may be made. The objective of the study
is to provide reliable data upon which consideration of future
highway financing and responsibility can be based, It is not
the intent~-indeed it would be impossible=-to draft detailed
instructions so that each State could follow them verbatim.
However, to be acceptable, major deviations from the instructions
contained in this manual must be satisfactorily explained to the
division offices and approval documented in the files. All States
are expected to adhere to the basic criteria and definitions
included in the manual and all dats must be reported in the formats
specified.
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ORGANIZATION FOR THE STUDY

The 1990 highway functional classification and needs study
is appropriately a joint enterprise of the Federal, State and
local govermments. While organization, guidance, and final synthesis,
analysis and recommendations are the responsibility of the Department
of Transportation, the actual preparation of the 1990 functional
plans and needs estimates will be accomplished by the State highway
departments, together with the assistance and cooperation of local
governmental units.

Federal Highway Administration Functions

The Bureau of Public Roads, Office of Planning, is responsible
for overall coordination of the field study as well as for data
synthesis and analysis and report preparation. In addition, Washington
office personnel will, to the extent possible, provide technical and
field review assistance throughout the field study.

The major responsibility for guiding the States in the use
and interpretation of this manual is assigned to the Federal
Highway Administration's regional and division offices.

Regional office responsibilities shall include:

1. Interpretation of the guidelines to insure maximum
degree of comnsistency, coordination, and agreement among the States.

2. Periodic review of the entire study.

3. Coordination and/or resolution of rural and urban arterial
classifications at State boundaries.

4, Early review and approval of the study methodologies and
projections, (e.g. need's sampling, population estimates, applicability
of previous studies, etc.).

5. Supplying technical guidance when necessary.

Bureau of Public Roads division office responsibilities shall
include:

1. Assisting in developing the study design and schedule.

2. Continual review of the study activities of the State and
local govermments to insure conformity with the manual.

377-268 O - 70 ~ 2




3. Supplying assistance by appropriate division office
personnel when necessary.

4. Assuring that the schedule develoved is maintained.

5. Review of the cost tables to be used in the needs estimate
by appropriate right-of-way, bridge, district, and area engineering
personnel,

The active participation of appropriate regional and division
office personnel cannot be overly encouraged. It is suggested that
Federal Highway Administration personnel be utilized to the maximum
extent feasible, as determined by the Regional Administrator and
Division Engineer, to assure realistic and effective results. The
success of the study will largely depend upon the utmost use of
local field knowledge and information, as supplied by State, local
and the above mentioned personnel.

State Highway Department Functions

The State highway departments are responsible for the
development of an adequate and consistent 1990 highway functional
plan and needs estimate under the guidelines of this manual, and
for the timely submittal of the study results in the prescribed
form. They are also responsible for obtaining the maximum
practicable participation in the study by city, county, and other
local govermments and by the urban transportation planning study
organizations. The general approach to the study and the procedures
for developing efficient, effective intergovernmental participation
must necessarily be worked out within each State. As stated
previously, conduct of the 1990 functional classification requires
coordination with, and advice from all city, county, and Federal
agencies responsible for and involved in planning land use and
transportation facilities for their respective jurisdictions.

During the course of the study there will inevitably be differences
of opinion in developing future plans. The final resolution of

these differences will be the responsibility of the FHWA

region and division offices and the State highway departments, which
will assure both statewide and regionwide consistency in the reported
functional classification and needs.




Participation of Local Governments

It is recognized that the existence and availability of
technical staffs at the county and small city level varies from
State to State and that such variations exist within a given
State, Therefore, a uniform level of nationwide local government
participation in this study is not expected. Maximum possible
utilization of local government resources and personnel is our
goal.

Counties and small urban areas
sampled for the needs estimate

Active participation by the counties and small urban areas
sampled for the needs estimate could include assistance in the
performance of the field inventories, preparation of the county-
wide or citywide 1990 functional plan, and the performance of the
needs appraisal itself. The countywide or citywide functional
plan must be coordinated with the Statewide arterial plan prepared
by the State highway department as well as with the functional
plans prepared by neighboring local governments. The extent of
actual involvement by the counties or cities is, of course,
dependent upon the availability of persommel. In those instances
where only a few county or city personnal are available to assist
in this study, it would be highly desirable to have them parti-
cipate in the field inventories and review the 1990 functional plan,
as a minimum level of involvement.

Cooperation and coordination by and with all counties and
small urban areas sampled for the needs estimate are necessary to
permit the State highway department to fulfill its role in this
study. All local govermments should provide the State with
copies of available land use and tramsportation plans, cost data,
and other available input needed to complete this study.

Counties and small urban areas not
sampled for the needs estimate

Active participation by the counties and small urban areas
not sampled for the needs estimate is also dependent upon the
availability of personnel and could include the preparation of
the 1990 countywide or citywide functional plan. The countywide
or citywide functional plan must be coordinated with the State-
wide arterial plan prepared by the State highway department as
well as with the functional plans prepared by neighboring local
govermments,
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Each local govermment in this category is expected to
furnish the State highway department with available land use data
and transportation plans. Local govermment cooperation is expected
in the review cf the functional plans prepared by the State.

Participation of Urban Transportation
Planning Study Organizations

Direct participation by the urban transportation planning
study organizations, regional planning commissions, or Councils of
Govermments where applicable is to be obtained by the State highway
departments to the maximum extent feasible. This includes utilizing
both techmical staffs, to assist in accomplishing the 1990 functional
plan and needs estimate, and existing committees, to provide overall
guidance to the classification process for their particular urban
area, All work performed by such organizations shall conform with
the guidelines provided in this manual,

It is recognized, however, that the present status of the
transportation planning process differs among urbanized areas in
terms of active staff and accomplishments. It is assumed that
participation by these organizations will be consistent with these
factors. Where full scale involvement is not possible, it would be
highly desirable to have transportation study personnel gt least
assist in the field inventory and in preparing the 1990 functional
plan.

All work performed by such organizations shall be coordinated
with the efforts of the State highway department and neighboring local
govermments actively engaged in this study. The transportation study
groups are expected to furnish the States copies of available land
use and transportation plans, cost data, and other availsble data
needed to complete this study.

While formal policy approval is not required, there should be
a final review (of the 1990 functional systems) by the technical and
policy committees of such groups. Any comments from these entities
(regarding cooperation, unresolved differences, etc.) should be
forwarded by the States to the Bureau of Public Roads.




Statewide Advisorxry Committee

The States are encouraged to establish, or continue to utilize,
a Statewide advisory committee of official county and city repre-
sentatives having an interest in transportation plamning. Committees
established for the 1968 National Highway Functiomnal Classification
Study or other existing committees or organizations of city and county
officials, such as local chapters of the Natiomnal Association of
Counties, the National League of Cities, and the National Association
of County Engineers can serve in this capacity.

The primary purpose of the advisory committee is to provide
counsel on the various factors that will affect local governments,
In addition, the committee can serve as an extremely effective means
for obtaining an efficient, practical solution to local governmmental
participation. The committee should have the opportunity to become
well informed of the study in the early planning stages and to
follow the course of the study through its completion.

Coordination with Other Agencies

The State highway departments are required to coordinate
the classification of all arterials at the State line with
neighboring highway departments to insure interstate continuity.
Where State planning, development, toll authority, and other similar
agencies exist they should be consulted and called upon to contribute
to the study.

1f future plans exist for State recreational site development,
State health or higher education facilities, etc., these plans should
be considered in developing the 1990 functiomally classified systems.
In addition, the systems developed for this study should be coordinated
with non-highway transportation modes particularly at terminal facilities.
Examples of this coordination include access roads with airport systems
and street systems with rail lines.

Classification of facilities under the control of other Federal
and State agencies should be coordinated with the agency involved.
The Washington headquarters of these Federal agencies have been
contacted in regard to this study and will be informed of the type of
coordination that is desired at the field level. Agencies having responsi-
bility for roads include the Bureau of Indian Affairs, Bureau of Land
Management, and National Park Service, all under the Department of Interior;
the Forest Service, under the Department of Agriculture; the Appalachian
Regional Commission; or any other Regional Commission that may be in
existence at the time of the study, i.e., 0Ozark Regional Commission,
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Upper Great Lakes Regional Commission, New England Regiomnal Commission,
Costal Plains Regional Commission, and the Four Corners Regional
Commission.

In addition, if Economic Development Districts are currently
staffed and actively developing transportation plans, then they
should also be contacted,

The Relationship of the Hiechway Classification and Needs
Process to Multimodal Transportation Plamning

The Department of Transportation is also requesting, by
separate manuals, that 1990 needs estimates be developed concurrently
within the States for non-highway transportation modes. Coordination
and correlation between the highway and non-highway needs estimates
is a necessary ingredient to this study.

The classification and needs process includes the forecasting
of 1990 street and highway traffic volumes. The urban travel fore-
casting process itself is concerned with the movement of all persons
and goods by all modes whether intraurban, through or externally
oriented. The plan development phase of the transportation planning
process consists of the development and testing of alternative
transportation solutions which include various levels of service
that could be provided by each travel mode. The plan selected for
implementation contains the most efficient, economical modal trans-
portation systems commensurate with established local goals and
objectives.

Fach unimodal system that is developed by the transportation
planning process is therefore an integral part of a multimodal plan,
and inherently reflects planning for each modal system and subsequent
system useage forecasts. Therefore, forecasts for a given mode of
travel by a process of this type are truly multimodal in nature,
accounting not only for alternative modal forecasts, but also to
the service necessary for such modes to function efficiently. To be
specific, highways perform this function by providing efficient
service to all modal interfaces and serve bus transit gt least at an
equal level to trucks and automobiles.

The classification of statewide rural highway systems must
also reflect multimodal forecasts and plans as described above.
This may have been accomplished in those States that have conducted
statewide transportation planning studies. In any event, 1990
highway travel forecasts are to be developed in accordance with
statewide forecasts made for all tramsportation modes. To accomplish
this objective, the State highway departments should consult with
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other agencies concerned with the development of transportation
plans so that the most recent forecasts of non-highway modes can
be reflected in the 1990 highway travel forecasts.

Use of Previous Classification and Needs Study Data

In a number of States future highway functional classification
and needs studies have been conducted within the past few years. The
results of these studies may be applicable, or at least adaptable, to
this study. It is inevitable however, that certain of the criteria
used in defining tolerable conditions or establishing design standards
for the national study will vary from the criteria used in establishing
similar guides for the individual State studies. In addition, cost
data used in the individual State studies will not be comsistent with
the cost data (1969 bid prices or estimates) to be used in this study.

It is recognized that all truly functional system studies are
made without regard to existing administrative systems. However, the
individual State studies have been prepared for internal use only and
the number of functional systems and/or their definitions may not
coincide with those established for the national study described in
this manual.,

In light of the above considerations, the applicability of any
portion of an individual State study to this nationwide study cannot
be presumed and the extent of their relationship can be determined
only after a careful comparison of the criteria and standards established
for this study with those used in the State study. Final determination
of such applicability rests with the Federal Highway Administration's
regional office.







SECTION IT

DEVELOPING A CLASSIFICATION PIAN FOR
NEEDS EVALUATTION

INTRODUCTION

The functional classification process, the process by which
streets and highways are grouped into classes or systems according
to the character of service they are intended to provide, has been
widely used in conjunction with needs estimates to outline long
range highway plans. In this study focus is being aimed at the
development of nationwide 1990 functional plans in concert with a
1990 nationwide needs evaluation.

The logical first step in the development of the 1990
functional plan, namely, & base year functional classification of
existing facilities, has been completed by the 50 States, the
District of Columbia, and Puerto Rico as required by the 1968
National Highway PFunctional Classification Study. PFunctional systems
developed during the 1968 study should serve as a base for this study .
Punctional system maps as well as mileage, travel, population and
land area statistics developed during the 1968 study are a logical
starting point for the development of the 1990 functional plan and
related statistics.

The hierarchy of functional systems, functional system
characteristics, as well as classification procedures for both
rural and urban areas, as described in the "1968 National Highway
Functional Classification Study Manual,' 1/ are to be used for this
study, unless otherwise noted in this section. It is therefore
necessary to continually refer to appropriate sections of the 1968
study manuval during this study. '

i/ Additional copies of the manual are available upon request.
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INTERRELATIONSHIP OF THE 1990 FUNCTIONAL CILASSIFICATION
PROCESS TO THE NEEDS EVATUATTION PROCESS

In this study the development of the 1990 functional
classification plan is considered as an integral part of the needs
evaluation process. Although the development of a preliminary 1990
classification plan is the forerunner to the needs estimating phase,
the classification itself is hardly complete at this point.
Feed-back from the needs estimating analysis is certain to result
in modifications to specific route classifications. In addition,
various situations encountered during the needs estimating analysis
may warrant trade-offs as far as 1990 functional classification
alternatives are concerned thereby requiring modification to the
1990 functional plan.

Development of the 1990 functional plan is also inseparable
from the needs analysis from travel service viewpoints. By upgrading
a particular route or by adding a new route in a particular area
during the needs evaluation, a chain-like reaction may take place
affecting the future travel usage characteristics on a number of
other facilities within the area of influence. As a result of
satisfying a given need, or correcting a deficiency, overall travel
patterns within the area may change to the extent that certain
existing facilities may be serving an entirely different type of
travel in 1990, thereby changing its functional classification.
Projected vehicle-miles of travel served by such facilities may
also be changed by satisfying a need in the area, thereby altering
the travel reporting reguirements of the classification phase.
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STATTISTICAL AREA DEFINITIONS

Statistical area definitions for this study are similar to
those used in the 1968 study. Corporate or other jurisdictional
boundaries should not influence the placement of urban-in-fact
boundaries. It should be noted, however, that continual urbanization
(growth), will affect the reporting status of urban areas.

Some small urban areas that grow between now and 1990 may
become urbanized areas by the definitions used in this study--
others may become reportable from data submittal viewpoints in a
higher small urban area group. On the other hand, some small urban
areas may decrease in population by 1990. In this case it may be
possible that such an area will become rural by definition--others
may become reportable from data submittal viewpolnts in a lower
small urban area population group.

Small Urban Areas

Sma.ll urban areas for this study will consist of those places
which meet the following qualifications: (1) Will have in 1990 a
population of 5,000 or more, and (2) do not meet the criteria for
urbanized areas as defined below. Hence, small urban areas will have
a 1990 population in the range of 5,000 to 49,999. Classification
statistics for these areas are reportable in the following three
1990 population subgroups: (1) 5,000 to 9,999; (2) 10,000 to 24,999;
and (3) 25,000 to 49,999.

Urbanized Areas

Urbanized areas for the purpose of this study consist of
those urban places forecasted to have a population of 50,000 or more
within the 1990 contiguous urban-in-fact boundary.

Bureau of Public Roads 1990 urbanized area forecasts and
corresponding population estimates are contained in table A-1,
appendix A. Urbanized area codes corresponding to Public Roads
forecasted urbanized areas are also contained in table A-1, appendix A.
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This list may not be all inclusive. In the event additional 1990
urbanized areas are identified during the study, the Washington

office should be contacted and an urbanized ares code will be

assigned. (See the narrative in appendix & for additional discussion. )

Rural éreag

Rural, for this study, comprises the area outside the
boundaries of the small urban and urbanized areas defined above.
Public Roads estimates of 1990 statewide rural populations are
contained in table A-2, appendix A. Note that rural, as defined in
table A-2, is below 2,500 in population. For this study rural is
defined as below 5,000, '

Rural subareas

As will be noted on the Rural Supplemental Data Summary
Form, on page I1-36, a limited amount of rural data are to be
reported by county, that is, the rural portions of the county.
Data submittals for counties are to be ildentified by appropriate
county codes in the IBM coding manual.

1990 Urban Boundaries

The 1990 urban boundaries are to be established for all small
urban areas and urbanized areas as defined above. Since such bound-
aries are to be determined for conditions expected to exist in 1990,
maximim use should be made of available land use forecasts and plans.
In those urbanized areas that have an urban transportation planning
process underway (per Section 13k of Title 23, U.S.C.) the future
land use plan developed for the study should be used. In other
areas, any available future land use plan should be reviewed and
used to the extent possible.

Although land use forecasts and plans may be available for
many of the urban areas, few will have been developed for the target
year 1990. It is therefore required that & "best estimate” be made of
1990 urban land use, using available forecasts and plans, and the
assistance of knowledgeable local technicians to project the so-called
urban-in-fact boundaries.
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The 1990 urban boundaries are to include only that area
which will have definite urban characteristics. Fringe areas with
anticipated gross population densities of 1,000 or more inhabitants
per square mile should be consildered urban. Planned fringe areas of
large nonresidential tracts devoted to urban uses, such as ailrports,
railroad yards, factories, parks, stadiums, schools, and cemeteries,
should be included in the urban area but are to be excluded when
computing fringe area densities.



PROJECTIONS

Population

As was the case with the 1968 Functional Classification
Study 1t will be necessary to identify and rank population centers
as they are expected to exist in 1990. Forecasts of 1990 population
are to be prepared for all areas that are expected to be urban in
1990 as well as for the remaining rural subareas. These forecasts
will be prepared according to the urban and rural area statistical
definitions given in this manual.

Fach populated place presently containing less than 5,000
persons and not included within the delimited boundary of a 1990
urbanized area, should be examined to determine whether its
anticipated population growth to 1990 will result in its classification
as a small urban area as defined for this study. In addition, certain
presently rural areas (i.e., suburban development, new towns, ebc.)
should be examined to determine those which will gualify as small
urban areas due to expected population increases by 1990.

The base for forecasting the 1990 population will be the 1960
Census of Population unless data from a more recent Federal census
are available. The total State, regional and national populations
must be given full consideration when estimating populations of the
individual urbanized and small urban areas in order that the estimates
will be reasonable and consistent. Consequently, in making these
1990 urban estimates it will be necessary to develop them coincidently
with and in relation to the total 1990 State population projections
and the projections for the remaining rural population (including
those places from 2,500 to 4,999 population).

A considerable amount of population data is availeble in the
States through the urban transportation studies, from the work done
for the 1968 National Highway Functional Classification Study, the
1970 Interstate Cost Estimate, and from agencies preparing current
population estimates for the various States. A 1list of these latter
ggencies is given in appendix C, table C-1. TFor those presently
certified urbanized areas in which either the study target year is
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not 1990, or the urbanized area boundary is different from that
required for this study, both the population forecasts and the area
boundary will have to be revised in accordance with the criteria
established for this study.

Because of the variety of kinds of population forecasts and
sources of forecasting advice and assistance that are available to
the States, no single forecasting procedure is being specified in
this manual. Of foremost importance in any procedure is the main-
tenance of a sound overall perspective. Specifically, the aggregate
of individual place projections must stand the test of reasonableness
in terms of implied overall trends for urbanized areas, for small
urban areas by size group, and for rural area density.

To assure reasonable distribution of total projected population
by the above categories an iterative approach with feedback tests is
necesgsary, particularly, in some States, when a very large proportion
of the total population growth will occur in urbanized areas.
Proportionally small variances in forecasts for these places can
have a disproportionate effect on residual values applicable to small
urban places and rural areas. Hence a step~down residual forecasting
procedure without feedback is to be avoided.

A more detailed description of population projection
techniques is contained in the publication entitled "Population
Forecasting Methods", included in the Highway Planning Program
Manual as Transmittal 45, Volume 20, Appendix 36.

Washington Office population projections

A reasonable degree of consistency must be maintained in
projecting population growth and classifying it in a manner in
which 1t may be distributed regionally, by States, and in rural
and urban areas. For use toward that objective, the 1969 Bureau
of the Census population estimates, by States, and a set of 1990
population projections prepared in the Bureau of Public Roads'
Washington office, are included in appendix A, tables A-1 through
A-3 of this manual.
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In preparing the 1990 projections, the historical growth of
the large urban places {inecluding those likely to reach urbanized
area status by 1990) and the trends of the rural-urban division of
the population were prime considerations. 1/ It is believed that
these projections are consistent with predicted national trends,
according to certain accepted assumptions for State, regional, and
national growth.

The State population totals are those prepared for the 1970
Interstate System cost estimate. 2/ They reflect & regional and
national consistency that takes into account reascnable assumptions
concerning birth rates and migration within a national total.
Substantial departures from these State totals would imply changes
in other States and regions which may be difficult to reconcile.
The national total is approximately the same as the "B" (middle
estimate) series of projections of the Bureau of Census. These
forecasts were reviewed by other Federal agencies for their
reasonableness.

These projections are included for guidance of the States in
the conduct of this classification study. Because this i1s a national
study, the projections by any individusl State must be reasonably
consistent with those of other States and with regional and national
totals. Since such consistency is essential, departures from the
State total population projectiouns in appendix A, table A-2, should
be fully explained. Any such departures and their explanation should
be submitted to the Office of Planning, as early as possible in the
study, so that the merit of their use in the study can be weighed.

l/ It should be noted that the population classified as urban in
Table A-2 includes that of places of 2,500 population or more,
although for this study only places expected to reach 5,000 population
in 1990 are considered urban.

2/ Certain 1990 State estimates contained in table 1 of appendix A
of the 1970 Interstate Cost Estimate manual will not agree with
corresponding State totals contained in appendix A, table A-2 of this
manual. These variances have previously been discussed and agreement
reached between the Bureau of Public Roads and the affected States.




Travel Estimates

As part of this study, travel forecasts are to be developed.
The procedures suggested for use are similar to those used in
preparation of vehicle-mile estimates of travel for Bureau of Public
Roads table TF-1. The 1990 daily vehicle-miles of travel must be
forecast for each subarea of the State so as to provide data for
each urbanized area, three strata of small urban areas, and the
remaining rural area, reported by functional system, substratified
by Federal-aid and administrative systems. Section-by-section
estimates of present ADT and forecasts of 1990 ADT are required for
all arterials and collectors included in the needs sample.

Regardless of the method used, initial estimates for individual
urbanized and other areas within the State will have to be adjusted,
in cooperation with the local planning groups, to provide agreement
in total with the independently derived State base and forecast year
totals; and the statewide total, in turn, must be consistent with
national values. Estimates and forecasts are much more reliable for
large areas or broad categories, of course, than for small areas or
road sections.

For this study it is expected that satisfactory base year
data can be obtained by using the recently completed functional
classification study; and forecast year totals can be obtained from
table TF-1. These data will be reviewed, adjusted as necessary and
further disaggregated for this study.

The travel forecasts for the functional systems of the
classification study should tie in with the administrative system
forecast previously prepared and reported in table TF-1 for the
1970 Interstate Cost Estimate. The table TF-1 State total data
entries forecast for 1990 as submitted for the 1970 Interstate Cost
Estimate may be used to the extent applicable, after a review by the
State highway department and the Bureau of Public¢ Roads Division or
Regional staff confirms that subsequent trends, changes, the
availability of additional data, or other developments indicate
satisfactory consistency and no changes are necessary. Any
Aevisions of State totals approaching 5 percent of the State total
or 1 percent of the national total should be brought to the atte t'qg
of The Washlngton oirlce, so that the effect,g national consisf l
can be determlneda The 1990 total values for mileage, vehicle-miles,

377-268 O ~ 170 - 3
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and the related data items are of principal concern. To avoid
possible subjective judgments in classifying, previous table TF-1
forecasts of mileage and travel by administrative systems, including
the Tnterstate System; should be disregarded to the maximum extent
feasible until after the initial section by section forecast work
Tor this functional classification study is completed. Only State
totals should be of principal concern initially.

Present travel

The statewide route log and urban and rural worksheets
require the coding of present ADT. For purposes of this study,
1969 ADT figures should be entered, which will be assumed to be
valid to December 31, 1969, The 20-year needs study period will
then be asgsumed to cover the period January 1, 1970 to January 1, 1990.
It is recognized that 1968 ADT figures produced in conjunction with
the 1968 functional classification study will have to be factored up
to 1969 on the basis of the TA-1 data for that year.

Appendix D outlines a detailed procedure, "The Travel Dis-
aggregation - Adjustment Procedure", for obtaining subarea 1990 DVM's
by system for use in arriving at needs section ADT for this study.
The procedure is similar to the one presented in section III of the
968 National Highway Functional Classification Study Manual."
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CIASSIFICATION PROCEDURES

General

The basic concepts and functional criteria for the development
of the 1990 functional classification plan are the same as those
expressed in the 1968 National Highway Functional Classification
Manual. The 1990 functional classification will differ from the 1968
classification in two basic respects: (1) It will be based on
projected 1990 population, land use and travel; and (2) it will
include, in addition to existing facilities, such projected totally
new facilities as will be needed to serve 1990 land use and travel.
Much of this new mileage will consist of new streets in expanding
urban areas. The unbullt Interstate mileage, not included in the
1968 classification, additional freeways developed through the
transportation planning process, belts and bypasses in smaller
cities, will constitute as a group, the other major category of new
mileage. Some new routes may be needed to serve planned and committed
new recreation areas or new towns. A final category of additional,
though in one sense not "new", facilities will be those representing
relocation of existing facilities, in cases where adequate standards
cannot be provided on the original location, or where an existing
routing is excessively circuitous. For convenience, the functional
classification characteristics which define the several systems, are
reprinted from the 1968 manual in appendix E. The classification
procedures from the earlier manual are not repeated herein, although
their review would be advisable, particularly for any study personnel
who were not involved in the 1968 classification study.

Separate procedures are presented below for rural, urbanized
area and small urban area classifications. In most cases, the basic
approach is to use the 1968 functional classification as a base,
modifying and updating it to provide a classification plan adequate
for projected 1990 land use and travel. Where transportation plans
exist for the year 1990 (or which can be updated to 1990) they should
be considered in the classification process. Within these plans
however, the functional relationships outlined in this manual shall
be observed and functional systems so identified.
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In developing the 1990 classification and in estimating needs
in both urban and rural areas conslderation must be given to the
impact of forseeable developments in other modes of transportation.
This consideration will be brought into the study through the urban
transportation planning process. On statewide systems, especially
in heavily traveled intercity corridors, the influence of high speed
rail service and improved air service should be reflected in the
study through the travel forecasts to the extent that they are
quantifiable. Such influences will probably have more impact on
the needed capacity of highway facilities than on the actual
system configuration.

Rural Systems

Rural systems classification, as in the 1968 manual, should
start at the top of the hierarchy and work down, developing first
principal and minor arterial systems on a statewide basis, and then
proceeding to collector classification on & more localized (probably
county) basis.

Rural arterials

For rural arterial systems, the following steps are proposed:

1. Set-up State base mep (maps) showing 1968 functional
(arterial) systems.

2. Plot on map 1990 urban limits to degree of accuracy
feasible at that scale.

3. Add to map all of designated Interstate systemn.

L, Add to map all rural routes of potential arterial
character built or under construction since cut-off
date (December 31,1968) of 1968 study.

5. Update ranking of traffic generators to 1990.

6. Update classification to 1990, to reflect consideration
of':
(a) Updated ranking of generators, (e.g., major shifts
in ranking or new generators).

(b) Changes in functional relationships created by
adding facilities identified in (3) and (&) above.
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(c) Changes in functional relationships which may be
anticipated in regard to implementation of a
functional plan, wherein, for example, traffic
from two or more existing facilities may become
concentrated on a single improved facility.

7. Update classification to include relocations required by:

(a) Routes where needs study improvement criteria
cannot be met by improvements on present location.
There should be continuity in the type of service
provided along a route between major control points.

(b) Connections to new urban facilities developed in
urbanized and small urban area classification plans.

Ttems 1-4 above need little discussion. (The actual development of
1990 urban-in-fact boundaries is discussed on page II-AS} The rank-
ing of generators, however, does warrant some discussion.

First in such a discussion is consideration of the use of the
updated ranking, and its probable effects in updating the 1968
classification.

Studies conducted over the years have indicated a large degree
of stability in the routes and corridor locations of arterial systems.
To a considerable extent, centers of the lower size range of places
served by these systems (especially minor arterial) are not under-
going great or rapid change. TFurthermore, considering mere growth,
per se; if all centers were growing in proportion, without causing
gignificant shifts in travel linkages, such growth would not affect
the functional relationships in the road network. There will, however,
be instances where smaller cities and towns, due to unique circumstances
of location or activity, will be anticipated to undergo substantial
growth. The same will apply, probably in greater degree, to other
travel generators, especially recreation centers. These rapidly
expanding generators will be of principal interest in reviewing the
updated ranking of generators.
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A discussion concerning 1990 population estimates for urban
places was presented on page II-6 . Such projected 1990 estimates
of population will not be required for individual places whose 1990
population is anticipated to be less than 5000. As mentioned above,
large or rapid population changes are not characteristic of this
level of population centers. In developing a place ranking profile,
or plot, for this study, it will suffice, for these smaller places,
to indicate population growth only for those in which significant
change of a nature that would affect the classification plan is
anticipated.

Generators other than population centers will be involved in
the up-dating of the 1968 ranking of generators. Both in regard to
population projections and in projecting these other generators,
statewlde and regicnal development agencies should be contacted to
obtain information on development trends, available socio-economic
forecasts, and statewide and regional development plans.

Visitation forecasts for lmportant recreation centers should
be obtained, or made if not available. Projections of visgits should
be reviewed to assure that individual forecasts are realistic in
terme of use potential and that projected statewide totals reflect
a growth rate consistent with overall travel growth. Figure III-1
in the 1968 manual may be used to obtain equivalent population to
use in the ranking process. With the 1990 updated ranking of
generators completed, the actual updating of the rural arterial
classification can proceed, as outlined in step 69 page II- 12 .

Note that, in addition to analysis of the effect of the new
rankings, consideration is also given to the changed function of
existing facilities brought about by the delineation of the total
Interstate System plus other facilities placed under construction
since the cut-off-date {December 31, 1968) of the 1968 study.

A few States have developed a statewlde traffic model and
have made traffic assignments for 1990. These States are encouraged
to use the results of such efforts in this study to assist in
classifying the rural highway systems.
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The final step in the rural arterial classification (step T,
page II-13 ) is to incorporate the effect of route relocations
where needs study criteria cannot be met by improvements on present
locations or where needed for integration with new urban facilities.
Where statewide plans exist they may be helpful in identifying such
facilities. Continuity of systems and continuity of type of service
that will be provided between major control points along a route
are to be congidered at this point,

This particular feedback linkage between needs apprailsal and
classification creates a problem in that arterial needs are to be
sampled. The completed 1990 classification plan will provide the
mileage universe into which the sampled needs mileage is to be
expanded. Hence, it will be necessary to develop & reasonably
accurate estimation of the mileage of arterial relocation even for
portions of the network on which needs are not sampled. While this
will not require the actual documentation to be carried out for the
fully appraised mileage, it should be done with conscientious
reference to the needs study tolerable criteria (page III-2k ) in
conjunction with inventory data, reasonable traffic projections and
knowledge of field conditions. 1/

Rural collectors

In most counties there should be a substantial degree of
stability over time in the extent and location of rural collector
routes. There will of course, be changes brought about by (a) changed
urban-in-fact boundaries, (b) reclassification of arterials
superseded by relocations; even in counties where the rural
environment remains little changed, and, (c) reclassification of
roads presently functioning as collectors to local classifilcation
due to the normal diversion and increased channelization of traffic
on to one facility following a highway improvement.

gf Arterial relocations,in the majority of cages, will result in
reversion of the original location to collector status (lesgs often
to local).




Probeble changes in land use which would significantly affect
the classification plan should be forecast wherever possible. Such
changes are most predictable where substantial recreation develop-
ments are being planned or where other changes in basic economic
getivity can be firmly projected, including some assurance as to
probable activity sites. Plans and forecasts of State and local
agencies should be sought out where available. It is not proposed
here however, that all local plans be uncritically accepted. They
should be compared with overall State forecasts for reasonableness.

As with arterials, collector needs are to be sampled. The
collector mileage in counties or areas where needs are not appraised
will be a portion of the mileage universe into which collector needs
costs are expanded. Again, as with arterials (see discussion on
page II-15), this raises the question of handling route relocations
in areas where needs are not sampled. In such areas where there is
obvious need for relcoccations because of gaps, excessive circuity,
or bad terrain for instance, these relocations should be mapped.

Any realignments which are not expected to cause a significant
change in the total collector mileage base may be ignored.

Rural local

Rural local road mileage is to be statistically projected to
1990. The 1990 mileage will differ from the mileage reported in the
1968 study, mainly in the reduction of rural mileage brought about
by changed urban boundaries. ;/ There may be some growth of rural
local mileage, particularly for projected recreation, industrial,
and rural residential developments. Such growth may be projected if
analysis indicates that it will be extensive enough to have a
significant effect on total local road needs.

g/ As in the 1968 study, the mileage of primitive roads and trails,
as defined in Public Roads' instructions for reporting highway
mileage statistics, is not to be included.




Urbanized Area Systems

In addition to the functional systems developed during the

1968 functional classification study, the resources and outputs of
the urban transportation planning process, as required by the 1962
Federal-Aid Highway Act, are expected to be utilized to the fullest
practicable extent in this study. Such utilization should not be
limited to the policy and technical organizational structure but
should include use of projections, analyses and the plan ocutputs
themselves.

The 1990 functional plan in urbanized areas should evolve
from the existing base classification as modified by proposed facil~
ities contained in the transportation study target year plan. This
represents merely the first step in the functional plan development
process since several other factors must be taken into consideration.
Of primary importance is the target year of the various forecasts and
plans developed by the transportation planning process. In many
instances, transportation and land use plans have not been prepared
for 1990, thereby requiring additional projections to meet the
requirements of this study. It is expected that all data described
in the"1968 National Highway Functional Classification Study Manual”
will be forecasted to 1990 and applied in the 1990 classification
process in the proper manner. The 1990 functional classification
plan is intended to provide an adequate and practicable traffic
circulation system for 1990 travel.

One of the major elements of the ongoing urban transportation
planning process i1s the development of an areawide highway trans-
portation plan in coordination with land use plans and plans for
other modes of transportation, all in accordance with locally derived
goals and objectives for the area. The concepts, policies and
procedures regularly applied to these elements of the urban studies
apply also, of course, to this study and need not be reiterated here.
In regard to the development of the 1990 surface street portion of
the functional plan, alternative routings and alternstive solutions
to capacity problems will create inevitable linkages between the
classification process itself and the appraisal of capacity needs.




There are three major considerations which must be
simultaneously weighed and balanced in developing and appraising
the arterial street portion of the functional plan. First, the
plan should meet the basic functional criteria for service to
generators, spacing and continuity; that is, it should be a logical
circulation plan. Second, it should, at the more localized level,
provide the most logical cholces of individual streets to meet
capacity requirements. Provision of adequate capacity may involve
taking of additional rights-of-way for widening, or the selection
of additional or different streets to serve as arterials through
modification of the classification plan. The proposal to widen or
reclassify streets brings into play the third major consideration,
that of the impact of such proposals on their immediate environment.

A thorough analysis of capacity deficiencies should be made
in defined travel corridors. Capacity appralsal should incorporate
the presumption of peak-hour parking restrictions as a preferred
alternative to widening of arterial streets. The development cf a
clasgification plan that lends i1tself to the most logical solution
of capacity needs, while also giving adequate consideration to possi-
ble adverse effects of widenings and reclassification on the immediate
environment, obviously requires both technical and policy appraisal.

The basic purpose of the functional plan is to provide a
framework for a long-range nationwide estimate of highway needs, and
it does not constitute a commitment to any specific project.
Consequently, as pointed out in section I, formal policy approval
is not anticipated. However; in developing the study through the
clasgification and capacity appraisal sbtages, the policy mechanism
of the urban studies should be utilized to insure that the proposal
is actually representative of the kind and scope of highway improve-
ments that might be implemented to satisfy local demand.

Small Urban Area Systems

The functional classification for the 1990 system plan in
small urban areas should be developed as outlined in the numbered
sequence of steps that follow:

1. Develop, in general concept, the pattern of future land
uses in presently undeveloped areas within and around the city.
Assumptions must be made (realistically) regarding major new
commercial, industrial, institutional, and recreational developments




as well as residential development. l/ In the absence of a 1990
land use plan, guidance must come from the pattern of land use in
the present urban area (particularly from recent growth, if any),
from local knowledge of any development proposals, from the pattern
of existing road network, from the effect of other transportation
facilities, and from an examination of the terrain conditions in
the area.

2. Considering the above and the urban boundary criteria
discussed on page II- 4, delimit the 1990 urban area boundary.

3. Using the classifications developed during the 1968
functional classification study as a base, delineate the principal
arterial and minor arterial street networks within the 1990 urban
area boundary. Included in these networks will be projected new
facilities based on the land use plan cor the assumptlion developed
in (1) above. Revisions should be made to the 1968 base networks
to reflect new classification (either higher or lower functional
class) resulting from the inclusion of facilities projected,
constructed, or reconstructed subsequent to December 31, 1968. As
ig the case in urbanized areas, the feedback in small urban areas
between needs and functional clasgification is necessary. Because
the needs appraisal will be accomplished for only a sample of small
urban areas, there will be no factual feedback to the classification
process in the nonsampled areas. Accordingly, during the classifi-
cation process in the nonsampled small urban areas,a subjective
analysis of the available features (pavement width, right-of-way,
etc.) should be made to aid in determining whether a higher or lower
functional classification of the facility in question might be
appropriate and whether new facilities are warranted.

L. Evaluate (for reasonableness) the extent of the projected
mileage of new facilities developed in (3). Miles of arterials per
square mile of area should be comparable to the rate in areas presently
developed to a similar land use intensity. This miles-per-square-mile
rate for facilities in the area of future urbanization should logically
not be higher than the corresponding rate for the present urban area,
since the latter includes the densely developed areas of the city.

i/ Local land use planning maps, zoning maps, Department of Housing
and Urban Development section TOl study maps or any other readily
available information should be used.
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5. Again using the 1968 functional classification study as
a base, develop, (1)statistically, (2) by visual inspection and
delineation on meps, or, (3) by a combination of both, the collector
and local street mileages within the area projected to become urban
by 1990. Where the area of projected urban growth is small, actual
delineation by expanding the character of the existing network should
be the simplest procedure. Where a statistical procedure is used,
statistical indices, such as a street-miles-per square-mile rate,
based on substantial areas of existing development, are recommended.
Such aress and the resultant statistics may be taken from data in
other cities provided the character of development is similar %o
that anticipated for the urban area under study.

6. Evaluate the adequacy of the overall classification plan
to serve anticipated 1990 travel. The following questions, among
others, should be considered: Does the pattern of principal arterials
(if any) plus minor arterial streets provide adequate continuity for
citywide movement? Can anticipated 1990 capacity requirements be met
within developable rights-of-way of the designated network or should
additional arterials {one-way couplets, for example) be designated?
Would such added arterials, in regard to their impact on the immediate
environment, be representative of realistic proposals that might be
implemented to satisfy local demand? Has the distinction between
arterial and collector streets been properly and consistently defined?

T. Develop the further subclassifications within the principal
arterial street classes required to provide connecting links for the
rural principal arterial and minor arterial systems as described on
page E-10, appendix E.
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SUBMITTAL OF CILASSIFICATION DATA

This section of the manual outlines the requirements for
submitting information concerning the development of a 1990 functional
classification plan for needs evaluation. The necessary information
includes the statewide graphic ranking of travel generators, systems
maps, and data summary forms. Table II-1 summarizes the submittal
requirements for the classification phase of the study.

Preliminary as well as the final submissions of the
classification data are requested. The submission of preliminary
data will enable various interested parties to check results for
reasonableness and consistency. In addition it will be used to
finalize analysis techniques to be used on the final data and to
ald in the development of mathematical models that will be used to
simulate alternative Federal investment levels and associated benefits.

As shown in table II-1, the following forms, to be labeled as
preliminary, (except as noted below) should be submitted through the
Bureau of Public Roads Division office as early as possible but at
least by July 1, 1970.

Statewlde area, population, mileage and travel summary.

Rural dats summary. '

Three small urban area summaries (5,000 to 9,999, 10,000

to 24,999 and 25,000 to 49,999 population),

Individual urbanized area data summaries,

Urban connecting link data summary,

. Statewide graphic ranking of travel generators (final
values are to be represented in the preliminary submission;
therefore no further submission is required).

7. Rural supplemental date summary (final values are to be

represented in the preliminary submission; therefore no

further submission 1s regquired),

@

[N L N ¥ R I

The final classification data are to be forwarded upon
completion of the needs analysis. The required data summaries,
systems maps, and the study report are also to be included in
final submission.
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All submittals are to be made via the State highway
departments to the Bureau of Public Roads Division offices. The
Regional offices should not forward the data to the Washington
office until their review of the data has been completed and
necegsary corrections made with State concurrence. All final data
should be received in the Washington office no later than April 1,

1971,

All submittals to the Washington office should be addressed
to:

Functional Clagsification and Needs Study
Office of Planning

Bureau of Public Roads

Federal Highway Administration
Washington, D. C. 20591

Systems Maps

Upon completion of all necessary adjustments to the 1990
functional plan developed for needs evaluation, certain maps are to
be prepared for submittal. The requirements for these maps are
outlined in the following subsections.

Statewide systems maps

The 1990 statewide systems map (functional plan) must be
submitted, delineating the rural principal arterial system,
subclagsified as Interstate and other, and the rural minor arterial
gystem. This map should include the following information:

1. Delineation of 1990 forecasted urban-in-fact boundaries
of all urban areas with anticipated population in excess of 49,999
to the extent feasible on a gtatewlde map.

2. Indication by map symbols of small urban areas in the
following size groupings: 5,000 to 9,999, 10,000 to 24,999, and
25,000 to 49,999, TIn addition, place groupings below 5,000 population
should be shown if pertinent to the rural minor arterial system within
the State. Other important traffic generators such as large National
or State parks should be shown. Standard symbols to Dbe used on all
statewlide maps to provide national uniformity are shown in figure
1V-1, page IV-6, of the "1968 National Highway Functional Classifica-
tion Study Manual." The population synmbols are to apply to the 1990
forecasted population.
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3. Place name of all centers identified above,

4. Delineation of geographic barriers, such as major
rivers or lakes, if their inclusion enhances the clarity of the
systems map.

5. Delineation of routes of the rural portion of the 42,500
mile Interstate system, other rural principal arterials, and rural
minor arterials, using the symbols shown in the above reference. In
some States, 1990 forecasted urbanization will encompass a consider-
able portion of the geographical area of the State. In such instances
connecting links of the rural principal arterial system should be
shown through the area so that statewide continuity is illustrated.

6. Identification of principal arterial routes by study
route numbers, in accordance with the route nuwbering procedures
described in the needs evaluation instructions in section IV.

T. TIdentification of new routes on new locations as "new.®

8. A mileage scale.

9. A legend identifying the State, year of the plan, and the
symbols used.

In addition to the above items some States may wish to include
county lines on their maps.

Countywide systems maps

Development of the rural collector classification is to be
documented on individual county maps, preferably those of the county
highway planning series. The complete file will be retained at the
State level and only & sample of four counties is to be submitted
to the Bureau of Public Roads. These sample counties should be
selected so that two have approximately the same rural population
density as the statewide average; a third, above average density;
and a fourth, rural population density below the statewide average.
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The county maps should show the following information:

1. The anticipated 1990 urban boundaries for all small urban
and urbanized areas should be shown to the extent practical on maps
of this scale.

2. Rural functional systems, identified as rural Interstate,
other rural principal arterial, rural minor arterial, rural major
and minor collectors, and rural local roads.

3. The location and names of population centers and other
traffic generators selected for service by major collector routes
and higher level systems. ’

. New routes on new locations shall be identified as "new.
L, W t 1 ! hall be identified " "

5. A legend identifying the county, the county code number,
the map scale and symbols used.

Since these are essentially work maps for use within the
States, colors may be used and uniform symbols are not specified.
It is suggested, however, that since county line and State line
coordination is required that the following color scheme be used to
show systems:

Interstate —wememcmcac e e e Black
Other rural principal arterials --- Red
Rural minor arterials eee-cwmemcc-- Blue
Rural major collectors ~-—wwweecoww- Green
Rural minor collectors ==---=cwee=- Brown

Urban systems paps

Development of the 1990 classification plans for needs estimates
for each small urban and urbanized area is to be documented on a map
or maps of suitable scale. A complete file will be retained at the
State level. 1In addition, the following maps are to be submitted to
the Bureau of Public Roads:

Urbanized areas - A sample of one from each State.
Small urban areas - A sample of one from each of the population

groups of 5,000 to 9,999, 10,000 to 24,999
and 25,000 to 49,999,

377-268 O - 70 - 4
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These maps should contain the following information:

1. Place name identification of the urban area (include
urbanized area code from appendix A for urbanized areas).

2. Delineation of the 1990 urban boundary.

3. Delineation of 1990 arterial systems within the urban
boundary, with appropriate map symbols for each including some means
for separately symbolizing the connecting links of rural principal
and minor arterials.

4. Principal arterial routes shall be identified by study
route numbers, in accordance with the numbering procedures described
in the needs evaluation instructions in section V.

5, DNew routes on new locations shall be identified as "new."

6. A mileage scale and map legend explaining the map symbols
used.

As with county maps, colors may be used and uniform symbols
are not specified. The following colors are suggested, however, for
indicating systems:

Interstate-=--- e o e 1 e o Black
Other freeways and expressways:
Connecting links of rural principal arteriasls --- Red-solid
Connecting links of rural minor arterials «-----= Red-dashed
OTNET i o o o o e -~=~ Red-dotted
Other urban principal arterials:
Connecting links of rural principal arterials -=-- Blue-solid
Connecting links of rural minor arterials ------- Blue-dashed
Other weememmcmccme e s e e o e e e e - BlUe=dotted
Minor arterial streets =-w=-== e T T L C x4l <1< )4}

Collector streets (if shown) =-==ecommmmomc oo oo Brown
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Graphic Ranking of Travel Generators

Each State should furnish copies of the graphic ranking and
grouping of travel generators developed for the rural classification.
Figure ITI-2, page III-6, 1968 National Highway Functional Classifi-
cation Study Manual,' shows a typical plot of this type. The scale
and format of this plot are left to each State's option. Coples of
working plots are satisfactory, the only requirements being that the
State name, groups, and scale be identified. In addition place names
should be given for all places or recreational areas with a 1990
population (or equivalent population) of 5000 and over.

Data Summary Forms

A series of nine data summary forms provides the means of
reporting the statistical data concerning the development of a
classification plan for needs evaluation. These forms, shown on
pages II-34 through II-42 , are as follows:

1. 1990 Statewide area, population, mileage, and travel summary

2., 1990 Rural data summary

3. 1990 Rural supplemental data summary

I, 1990 Small urban area data summary--5,000 to 9,999 population

5. 1990 Small urban area data summary--10,000 to 24,999
population '

6. 1990 Small urban area data summary -- 25,000 to 49,999
population

T. 1990 Individual urbanized area data summary

8. 1990 Urban connecting link summary

9. 1990 Statewide route log

Only one each of items 1 through 6 need be prepared by each
State. Ttem T is to be prepared for each urbanized area (a portion
therein) within the State, and as many copies of items & and 9 as are
necessary should also be prepared. As noted in table II-1 each foru
is to be submitted to the Bureau of Public Roads in triplicate. All
of the above with the exception of item number 9, should be submitted
to the Bureau of Public Roads both as "preliminary” by July 1, 1970
and in final form by April 1, 1971. Item number 3, the 1990 rural
supplemental data summary, should only be furnished during the initial
submittal.
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It will be noted that the forms have been designed for
keypunching. However, the States are not requested to furnish any
punched cards as part of the functional classification phase of this
study. A supply of blank forms will be furnished to each State
in the near future.

While the forms are generally self-explanatory the following
instructions are furnished:

1. 1990 urbanized area codes are furnished in appendix A ,
State codes are furnished in appendix B .

2. All data should be entered right justified, and a zero
should be entered in the right column of any field where the value
is zero. Ieading zeros need not be entered.

3. The following units are applicable to all entries on
all forms with the exception of the statewide route log:

Tand areg ----«-weewewme-= gquare miles

Population =--===rwweem-w- thousands

Mileage -=-cwsmcoceraeawan- nlles

Travel ==e=wecswwonweeee-= dally vehicle miles in thousands
Registered vehicleg=====- in hundreds

Percent of population --- 1in tenths

With the exception of certain lsbeled data required by the
"Rural Supplemental Data Summary,"” all data pertain to 1990 as noted
elsewhere in this manual.

4, The sum of the mileage and travel entries reported by
1990 functional system should equal the respective values entered
in the "1990 Statewide Area, Population, Mileage and Travel Summary."
It should be noted that subtotals from all appropriate urban forms
must be added together in order to check the urban total contained
in the "1990 Statewide Area, Population, Mileage and Travel Summary."

5. The sum of the mileage and travel reported on each line of
all forms (except the "Rural Supplemental Data Summary,” tThe "1990
Urban Connecting Link Summary" and the "Statewide Route Log") should
equal the total mileage and travel entries contained in the first ftwo
fields at the left side of that line.




6. The Federal-aid mileage and travel entries required by
certain data submittal forms for the Federal-aid Primary and
Federal-aid Secondary systems should conform to present, December
31, 1969 approved Federal-aid routes. No attempt should be made
to project future Federal-aid systems even though they are cross
classified with 1990 functional systems. Therefore, all new mileage
and corresponding 1990 travel estimates not presently designated
as Federal-aid routes should be reported as non-Federal-aid.

7. Data labeled as 1968 on the "Rural Supplemental Data
Summary,” shall be the products of the "1968 National Highway
Functional Classification Study." The following should be noted
regarding the requirements of this form:

LA) The functional mileage required to complete this form
ig for rural portions of the counties only.

(B) 1968 mileage by 1968 functional classification is to
be reported for 1968 rural portions of counties.

(C) Rural functional mileage is to be reported for all
those counties sampled in the needs estimating phase
of study. If available it may be reported for all
counties.

(D) Both 1968 and 1990 rural population and land area are
to be reported for all countiles.

(E) 1968 registered vehicles are to be reported for every
county if available.




Statewide Route Log

A statewide route log is required for the 1990 rural principal
arterial system and all of its connecting links through small urban
and urbanized areas, but excluding Interstate mileage. This
information is required to assure that certain studies to be
performed by the Bureau of Public Roads will have the benefit of
complete knowledge of this system.

Ceneral instructions

Shown on page II-L42 is the format for the above described
route log. While the format has been designed for possible future
data processing procedures, punched cards or listings of such cards
are not required. Neat and legible hand coded forms are the only
requirement for this study.

Three types of entries are included on the forms. There should
be one line for each route segment, one line for each route total, and
one line showing the State total of all routes.

All forms should be numbered in the upper right hand corners
as shown in the example. Entries on the forms should be right
- justified with the exception of the description field (cols. 17-50)
which should be left justified.

Coding instructions for statewide route log

Column
1-2 State code - Enter the State code number as listed in
table B-1, appendix B.
36 Study route number -~ A four digit study route numbering

system will be used which is consistent with the route
numbers shown on the statewide systems map. As detailed
in sections IV and V in the instructions for the work-
sheete the route numbers assigned to rural principal
arterials and connecting links thereof should be between
2000 and 2999.
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11-16

Route segment - (Not applicable to lines reporting

route or State totals)
To insure optimum utility of the route log, routes

shall be segmented and data reported by segment. Route

segment numbers must start with 001 for each route.
Breakpoints should be established at the following
locations:

1. At all 1990 small urban and urbanized area boundaries.
2. At all junctions with other rural principal arterials
and connecting links thereof (including Interstate

routes).

3. At such other points as may be found convenient or
necesgary in the interest of clarity; for example,

at interchanges where major changes in traffic
volume occur.

It is generally intended that route segments be as long
as possible within the above framework. It is expected
that route segments will generally be longer than the

route sections as described in sections IV and V.

Type area - (Route segments only) - For each line entry

code as follows (1990 conditions).

1. - Rural

2. -~ Small urban area, 5,000 - 9,999
3. - Small urban area, 10,000 - 24,999
L. - Small urban area, 25,000 - 49,999
5. - Urbanized area

Signed route number - (Applicable to lines reporting

segment data only) - Enter the existing signed travel
route number which will asgist in locating the section

on a map; for example US322, S 1006, C 1030 (S for
State, C for county).




Columg

17-50

51-57

58-63

6L-69

T0-75

II-32

Route or route segment description - Briefly but clearly
define termini: for example:

EUL (for Bast urban limit) Wayville to I8k

PA SL (for State line) to USL

RS (for route segment) 002 to SRN (for study route
number) 2419

If extensive codes or abbreviations are used, other

than those similar to the ones used in the above examples,
a key should be provided at the end of the route log
listing.

Bural mileage - Enter the rural mileage to the nearest
tenth of a mile for the route segment, route, or State
total. (lLeave blank for urban route segments.)

Urban mileage - Enter the urban mileage to the nearest
tenth of a mile for the route segment, route, or State
total. (Leave blank for rural route segments.)

Present average daily traffic volume - Enter the present
ADT for each route segment. ILeave blank for route totals
and State total.

If a "new" facility can be said to replace an existing
one, enter the ADT for the existing facility. If the
"new" facility cannot be associated with an individual
existing one, leave these columns blank.

1990 average daily traffic volume - Enter the 1990 ADT

for each route segment. ILeave blank for route totals
and State total.
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Column
76 Road type - (route segments only) - Code as follows:

D = Divided - For the purposes of this study a highway
is congidered to be divided when two or more lanes are
provided in each direction of travel and the median is
four feet or more wide and constructed in a manner to
preclude its use by moving vehicles except in emergen-
cies. Where a median is less than four feet wide, the
roadway should be classified as divided if the divider
congists of fencing, a retaining wall, or other physical
barrier.

U = Undivided - All highways not meeting the above
criteria.

N = For "new'" facilities

7T Access control - (Route segments only) - Code present
access control as follows:

1. TFull sccess control - Preference has been given to
threﬁgh traffic movement by providing interchanges
with selected public roads and by prohibiting cross-
ings at grade or direct private driveway connections.

2. Partial access control - Preference has been given
to through traffic movement to a degree that, in
addition to interchanges, there may be some cross-
ings at grade with public roads. Direct private
driveway connections have been minimized.

3. No access control.

78-79 Number of lanes - (Route segments only) - Enter the
number of through roadway lanes. Do not include paved
shoulders, channelized facilities for turning at inter-
sections, speed change lanes, climbing lanes, and service
or parking lanes which cannot be used for the movement
of through traffic.

80 Card number - Code as follows:

1. Lines reporting route segment data
2. TIines reporting route totals
3. Lines reporting State totals

NOTE: For new facilities leave columns 11-16 and T7-79 blank.
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BOB No. 04-S69053

1980
STATEWIDE AREA, POPULATION, MILEAGE, AND TRAVEL SUMMARY

|, State name

State code:

11, 1990 Land area {sguare miles)

Stte ota: L L LS
Aura / [ [/ / /
rban Y,

Hi. 1980 pepulation {thousands)

— / LL L LS

fural L L/ / /
Urban: /[

IV, 1990 street and highway mileage

State total: / / / [ / / /
43 48

V. 1990 daily vehicle miles of travel {thousands)

WY,

¥ 1 Card identification code
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SECTION IIIL

GENERAL INSTRUCTIONS FOR HIGHWAY NEEDS EVALUATION
NEEDS EVALUATION CONCEPTS

The three major elements of a highway needs study are as
follows:

1. Delineation of a functional system plan. This has
been described in section II of the manual.

2. Identification of type and cost of capital improvements,
both for existing and new facilities, based on their presumed (for
study cost estimating purposes only) location on the ground. Both
the cost of overcoming existing deficiencies (backlog needs) and
correcting deficiencies occurring during the 20 year study period
(accruing needs) will be estimated. While deficiencies are
determined based on minimum tolerable conditions (conditions
considerably below design standards), once a deficiency is mnoted,
the improvement is based on appropriate design standards to
serve forecasted travel 20 years from the deficiency alleviation,
The result is that by 1990 the entire system should at least meet
minimum tolerable conditions. It follows, however, that not all
links in the system will be operating at the same level of service
nor is attainment of a uniform level of service an objective of
the study.

3. Systemwide cost estimates (by functional system)for
maintenance, prorated administration, stopgaps, and second
generation replacements. Maintenance, administration, stopgaps
and replacements are needed to round out the total cost picture,
especially as to Federal-aid matching capability, or other fiscal
analyses. Instructioms for estimating maintenance and administration are
included in section VII of this manual. Stopgaps and replacements
will be statistically estimated in the Washington office. Stopgap
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costs are those costs, over and above normal maintenance, necessary
to keep presently intoclerable facilities useable until the
necessary eventual improvement can be scheduled. Second generation
replacement costs recognize that only the costs of the initial
improvement on each section are identified in this study and that

These costs will be developed using data from nationwide road life
analyses. As nmoted later in this section certain traffic engineering
type improvements will also be estimated in the Washington office.

Construction needs can be broken down into the two broad
categories of (1) mew facilities (i.e., on new rights-of-way) and
(2) improvements to existing facilities. These two categories
have some different elements in their respective appraisal techniques.

In many States a substantial proportion of new facilities

(as distinguished from improvements that utilize the present ROW)
on other than the local and collector systems will be freeways or
expressways. Hence wnile the percent of mileage of new facilities
will be relatively modest, the costs are guite significant. The
freeway - expressway needs will be principally (1} urban networks,
developed in the urban transportation plapning process, and
(2) elements of statewide arterial systems based on systemwide
criteria interrelating function with traffic volume and land
development.

A standardized step-by-step appraisal process is more readily
applicable to the improvements needed on presently existing facilities
than to new facilities. For existing facilities the imgredients
available are (1) a geometric and physical condition inventory and
{(2) a comparison, element-by-element, between what exists and
yardsticks of tolerability.

The bread categories of deficiency considered arve traffic
capacity, aligoment, width, and structural (pavement} and drainage
condition. The first three of these categories, broadly labeled
geometric, can be developed quite cobjectively and comsistently,
in the sense of being readily subject to numerically quantifiable
values.




Structural and drainage adequacy require judgmental
evaluation. Drainage adequacy is evaluated in terms of the
character of cross-section (ditches, slopes, curbs, etc.)
and height of grade line. These elements provide guidance,
where there is an indicated need for resurfacing or widening,
as to whether such an improvement is feasible or whether
reconstruction is a more practical altermative.

The basic approach to highway needs evaluation to be
used in this study is the minimum tolerable condition approach.
Minimum tolerable conditions, the yardsticks to which existing
facilities are compared, define adequate levels for capacity,
alignment, width and structural condition somewhat below the
standards that would prevail for new construction. The
tolerability concept recognizes that it is not realistic to
propose an improvement to a facility that is providing
reasonably good service, even if it is not up to the standard
of a new road. The minimum tolerable conditions established
for this study reflect a measure of level of service as
outlined in the 1965 Highwav Capacity Manual by examining
operating speed and/or volume/capacity ratios (v/c). In
addition, specific geometrics of the needs sectiomsare evaluated
in terms of their influence on safety. Minimum tolerable
conditions and design standards for new comstruction are developed
by functional class of highway and by traffic volume group within
each class,

Appraisal of the adequacy of existing facilities involves
two major steps, performed in sequence. First, the facility is
appraised as to whether it meets criteria of tolerability for
present traffic, If it does not, it constitutes an existing or
"backlog" deficiency. If it is now tolerable, it is then appraised
as to whether it meets the same tolerable criteria based on projected
future traffic. If it does not meet such criteria it becomes a
future deficiency. In determining future deficiencies structural
deterioration of the pavement must also be considered.

The type of deficiency is a key to the type of needed
improvement, =a.g., resurface, widen or reconstruct. Costing will
generally be done on a per mile basis. Major cost categories are
ROW, grading and drainage, surface and base, structures, and other,
Costs are based on the standard required to meet forecast year (not
present) traffic,
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The procedure outlined above pertains primarily to
arterial and collector highwaysystems which are studied on a
section-by-section basis. (As subsequently described, sampling
will be used even on these systems for this study.) On local
roads and streets, a mass analysis procedure will be used for
estimating needs. A description of this procedure is inmcluded
in section VI of the manual,

SAMPLING RATES AND PROCEDURES

The determination of needs will be made on the functional
systems developed for 1990 (as discussed in section II). Since
it will not be feasible to obtain physical data and make adequacy
appraisals on every mile of road and street in the nation, the
needs analysis for this study shall be made on a sample of the
facilities on each fumctional system, in rural, small urban, and
urbanized areas. The minimum required sampling rates and the
guidelines for sample selection described in this section were
developed (1) to insure a reasonable reliability in the costs
developed for the various functional systems in each State, and
(2) to minimize the data collection and analysis required for
the study., If desired, a State wmay increase the sample size
(even to 100%) so that the results will be of maximum utility
for their own intermal purpcses.

The specific sampling technique and rates to be employed
shall be submitted to the Bureau of Public Roads regional office
for approval prior to start of work on the needs analysis.

The specific sampling procedures and rates described below
require some introductory explanation. These procedures recognize
that the lower a functional system is in the hierarchy, the larger
and more homogeneous is its universe. Hence different sampling
rates are set up, by functional system, with lesser rates for lower
systems. Furthermore, the procedures recognize that there are
economies inherent in the use of cluster sampling, wherever this
is practicable. Cluster sampling involves appraising needs on all
routes of a particular functional system in sample areas of the
State, such as counties, townships, precincts, etc., for the rural
analysis, and individual small urban areas for the urban analysis.
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Cluster sampling will not be used for Interstate or other
principal arterials, because of the relatively limited mileage
of these systems. Because needs are to be reported for individual
urbanized areas, and because it would be difficult to define
subareas within an urbanized area with similar characteristics
from which a sample could be drawn, cluster sampling is not
considered practical for urbanized areas.

In rural portions of the State, the selection of subareas
for cluster sampling will be done within cost areas, (to be
defined directly below), rather than on a statewide basis. Within
a State, rural construction costs for a particular design will
usually vary with terrain, soil type, climate and other pertinent
variables. In this study, the rural portion of the State is to be
divided into cost areas, which will serve two related purposes.
First, each cost area, having consistent costs for any particular
system and design type, will provide a logical sampling universe
within which it will be justifiable to use cluster sampling. Second,
within each cost area it will be practicable to develop typical per
mile costs which will simplify the cost estimating portion of the
needs analysis. Because the delineation of cost areas is so closely
involved in the subject of costing of improvements, a more complete
discussion of cost areas is included in that section of the manual,
on page III-18,

Where cluster sampling is used, the largest sample of areas
required should first be selected from all the areas in the State
or cost area. (This will normally be for minor arterials.) Next,
the areas within which the collector system appraisal will be made
should be selected from those areas in which the minor arterial
appraisal was made. Finally, the areas in which the local system
appraisal will be made should be selected from those areas in which
the collector analysis was made. In this manner, the number of
areas in which field inventory and detailed traffic forecasts are
necessary will be minimized.

In some States the field appraisal and amnalysis of local and
collector systems may be done by county and city personmel. 1In
these cases, selection of sample appraisal sections randomly (within
each system) in each county or small urban area, at the specified sampling
rate, will be a logical alternative to cluster sampling.
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For the Interstate system, as discussed on page IIL-22,
the needs to be reported herein are those needs to 1990 which
have not been reported in the 1970 Interstate Cost Estimate.
Sampling will not be used in determining these needs.

Rural Systems

Table ITI-1 shows the minimum sampling rate for the needs
analysis of 1990 rural functional systems in each cost area. The
needs appraisal should be made on a representative sample of each
rural principal arterial route (except for Interstate) while the
appraisal for the other rural systems will be made on a sample
representing the entire system.

Where cluster sampling is used for analysis of the minor
arterial, collector, and local systems, the recommended sampling
unit is the rural {(in 1990} portion of a county. However, if
the cost area includes a relatively small number of counties,
smaller sample units, e.g., townships, may be a more logical
choice, especially for the systems sampled at the lower rates. The
sample areas should be selected on a random basis as previocusly
discussed.

Table IIT~1--Minimum sampling rates for systems in rural areas

Percent of 1990
system miles

System {In each cost area)
Completed Interstate 100%
Other principal arterial 50%
Minor arterial 25%
Collector 10%
Local 5%

Systems in Small Urban Areas

Table ITL-2 shows the minimum sampling rate for needs analysis
in each 1990 small urban area population stratum (5,000-9,999,
10,000-24,999, and 25,000-49,999 population). The 50 percent sample
of other principal arterial mileage should be selected from each route
in each urbamn area.
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If cluster sampling is used for the other systems, the
recommended sampling unit is the individual small urban area.
The universe from which it is drawn is all urban areas in its
population stratum. As with rural systems, the procedure is
then to appraise all of the study system in each of the small
urban areas in the sample.

In the event a State desires to estimateneeds on a
portion of each functional system in all small urban areas,
caution should be exercised to insure that the sample is
representative of all areas of the city.

Table ILI-2--Minimum sampling rates for systems in small urban areas

Percent of 1990
system miles

System (In each population stratum)
CompletedInterstate 100%
Other freeway/expressway and 50%
other principal arterials
Minor arterial street 25%
Collector street 10%
Local street 5%

Systems in Urbanized Areas

A procedure for sampling the functional systems in urbanized
areas is more difficult to define since there may be no readily
identifiable smaller unit of area that can be used as the sampling
unit. Additionally, there can be many problems involved in selecting
the appropriate segments to sample. To overcome some of these
problems and to assure nationwide comsistency it is recommended
that the sample segments of minor arterial streets, collector streets,
and local streets be selected randomly for each urbanized area. The
sample segments of principal arterials should be selected from each
route in the urbanized area.
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In those cases where the urbanized area transportation
study has prepared traffic zone maps sufficient to include the
1990 urban-in-fact area, these zones may be used for random
sample selection. However, for those urbanized areas not
zoned to this detail, or for areas expected to become urbanized
in 1990, other procedures must be employed.

One possible procedure is to prepare a numbered grid of
suitable scale as an overlay for the mapped 1990 urban-in-fact
area. Randomly selected grid squares (to be applied in lieu
of traffic zones) would be aggregated until the approximate
percentage of mileage is obtained for the functional system in
question, Table ITL-3 contains the percentage of 1990 system
mileage required for each functiomal type. Whether traffic zones
or grids are used it will be mecessary to assure that the scale
used is such as to eliminate the possibility that a very few
randomly selected zones or grids would contribute the entire
percentage of mileage for the functional system being examined.
The mileage included in the sample should proportionally represent
the mileage in each of the costing areas identified for the
urbanized area.

Additional discussion concerning sampling for local streets
is included in section VI,

Table ILI-3--Minimum sampling rates for systems in urbanized areas

System ‘ Percent of 1990 system mileage
Completed Interstate 100%
Other freeway/expressway and 50%
other principal arterial
Minor arterial street 25%
Collector street 10%

Local street 5%




Example of Sampling Techniques

Needs are to be estimated for a rural cost area containing
20 counties. All sections of completed Interstate (as discussed
on page III-22) will be analyzed and ome-half of the mileage on
each other principal arterial route will be analyzed.

If the State desires to use cluster sampling for the
remaining systems, approximately 5 counties (containing at least
25% of the total minor arterial mileage in the cost area) will
be selected at random and the minor arterial needs estimated on
the mileages in these counties. Next, two (considering the
minimum requirements of table III-1) of these five counties will
be selected and needs estimated for the collector mileage in
these counties. Finally, the estimate of needs on the local
system will be made on the mileage in one of these two counties.

Should the State desire to analyze mneeds on a portion of
the mileage in each county, the sample mileage for minor arterial,
collector, and local systems will be zandomly selected (at the rates
specified in table ILI-1) from the total system mileage in the
county.

Expansion of Construction Needs

The required output of this study consists of the needs on
each rural system, each system in each small urban area population
stratum, and each system in each individual urbanized area. As
shown in the following example, to arrive at these needs, an
expansion factor (column 3) must be computed for each system in
each rural cost area, small urban area population stratum, and
urbanized area by dividing the total system miles (colummn 1) in
the cost area, population stratum, or urbanized area by the system
miles included in the sample {(column 2). The construction needs
(column 4) determined for the sample miles will then be multiplied
by this expansion factor to arrive at the total needs (column 5) on
this system (for the cost area, population stratum, or urbanized
area). The total statewide needs on any particular rural system will




be the summation of the system needs computed for each cost area.
The total statewide needs on an urban system will be the summation
of the system needs computed for each small urban area population
stratum and each urbanized area.

Example -~ Rural minor arterial system
(1) (2) (3) (4) (5)
Cost Area Total 1990 System Sample Expansion Sample Total
Miles 1/ Miles Factor Needs Needs
(1)=(2) 4y x (3)
1 2,000 550 3.64 527,500,000 $100,000,000
2 1,000 240 4,17 16,800,000 70,000,000

Total construction needs on rural minor arterial system = $170,000,000

The appropriate expansion factor is to be recorded on each
needs analysis worksheet. It will not be necessary to report total
system needs. However, a State can determime its total meeds by
system as described above.

THE NEEDS APPRAISAL PROCESS

The appraisal of arterial and collector roads and streets
consists of the following steps:

Identifying study sections and subsections,

Describing existing conditions.

Determining the character and degree of deficiencies.
Estimating improvements needed to overcome deficiencies.
. Estimating costs of needed improvements.

[ S

Each cof the above steps is outlined in more detail on the following
pages.

Step 1 - Identification of Study Sections

For the purpose of analyzing needs, the first step is to
divide the routes included in the sample iunto logical study sectioms.
Basically a study section is a length of a road or street that is

1/ This should be the final 1990 system miles, including any
reclassification found necessary during the needs analysis.




relatively homogeneous as to geometrics, traffic volume and cross
section, and long enough to constitute a logical section for

needs appraisal. The instructions for the worksheets included in
sections IV and V give further details for assigning route numbers
and selecting and numbering route sections and subsections.
Concurrently with this process worksheets should be initiated for
each section. During this process all identification data on the
worksheets should be entered. Worksheets should be initiated for
both existing facilities and for mnew facilities identified during
the classification phase of the study.

Step 2 - Describing Existing Conditions

The second step in the appraisal process is to determiune
the existing conditions on each study section. To the extent
possible it is intended that this be performed as an office
operation making use of inventory and condition data which are
already available. Where such data are not available or must be
supplemented, field inspectioms will be necessary.

During the process of describing existing conditions it may

be found that additiomal breaks in the routes will be needed. The
subsection numbering scheme should be used for this purpose.

Step 3 - Determining Deficiencies

As was outlined earlier, after present conditions on each
section have been determined they must be compared with minimum
tolerable conditions to judge present and future adequacy of the
section. In order to obtain comsistency in this nationwide needs
estimate specific minimum tolerable conditions to be used in the
evaluation are specified in this manual. 1/ Minimum tolerable

1/ It is recognized that these criteria will differ from some of

those that have been used in individual State studies. However, the

requirement for comsistent and equitable treatment of all States
cannot be met through the assembly of estimates based on varying
criteria. It is again emphasized that these minimum tolerable
conditions do not represent any new policy of the Department of
Transportation and that they are included only for study purposes.




conditions for rural arterials and collectors are given in
table III-4, page III1-24. Minimum tolerable conditions for
urban arterials are given in table IILI-5, and those for urban
collector streets are in table II1-6.

Each study section should initially be compared to the
minimum tolerable condition using present traffic volumes and
conditions. Those sections not essentially meeting these
conditions will be identified as backlog needs. The deficient
sections should be determined on the basis of both structural
adequacy and geometric or operatiomal elements or combinations
of elements which do not meet these minimum tolerable conditions.
The following are examples of conditions which place a highway
in the critically deficient class:

1. Peak hour traffic volumes resulting in operating
speeds lower or volume/capacity ratios higher than the minimum
tolerable conditions. '

2. Lane widths narrower than the minimum tolerable width
specified will of itself make the section critically deficient.

3. Curves, grades, and stopping sight distance restrictions
not meeting the minimum tolerable conditions resulting in unsafe
conditions.

4, Structural conditions of pavements below the minimum
tolerable specified.

5. Pavement type below the minimum tolerable specified.

Sections which presently are tolerable should be examined
as to their future adequacy by expanding traffic by five year
increments to 1990. The detailed instructionsin sectiocns IV and V
furnish a procedure for estimating an annual traffic growth
factor in order to determine intermediate year values when present
and 20 vear values are known. This factor assumes that growth
compounds. Table III-16 at the end of this section provides factors
for estimating traffic by five year increments using the annual
traffic growth factor. Appendix H provides the procedure to be
used to estimate when presently adequate pavements will become
intolerable.
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As outlined in section V under the instructions for
calculating present capacity on urban streets, certain assumptions
are made as to the extent of traffic engineering type improvements
which have been made, namely the elimination of parking and the
optimization of signal systems. It is realized that certain costs
are associated with these presumed improvements. These costs will
be similar to certain costs included in the TOPICS program. Costs
for these type improvements gre not to be included in the estimates
prepared by the States. These costs will be estimated by the
Washington office.

Table III~-15 is to be used to determine the adequacy of
protective devices at existing railroad crossings and the type
of protection to be included in the cost estimate for those
crossings anticipated in 1990. Since it will not be necessary to
indicate the year of deficiency for crossing protection, 1990
traffic should be used in computing the exposure factor (ADT x
number of trains).

Step 4 - Estimating Needed Improvements

Completion of step 3 above will provide information as to
the type of deficiency which presently exists or will exist to the
year 1990. This information is the key to the type of improvement
necessary for the study sections. To assist the States in the
orderly and consistent evaluation of improvements needed, figures
I1II-1 through IILI-5, pages III-41 through 45 , are provided.
These five flow charts indicate, by functional classification,
the type of improvement appropriate to a certain set of deficiency
conditions. While the charts may appear complex, they are merely
a graphic portrayal of the normal amalytic logic used in developing
a comnsistent appraisal of needs.

The use of these flowcharts is dependent upon the existence
of certain inventory and traffic information, which is obtained
from existing inventory data and/or additional field work. This
information is to be recorded on the evaluation worksheets. Detailed
instructions for completion of these worksheets are included in
sections IV and V of this manual. The worksheets and flow charts
can then be used together to determine the type of improvement
required.




III-14

These flow charts were developed as basic analytic
guides, and not as the kind of comprehensive logic charts that
would be applicable to machine programing. Charts for the
latter purpose, in order to cover all possible considerations,
would have to be much more complex than those shown here. Thus
the results obtained from using these charts should be reviewed
for reasonableness.

For example, if all items on a section were presently
tolerable except for pavement condition the flow charts suggest
resurfacing. Before resurfacing is established as the need to
be repcrted, the analyst should assure that the section will not
have a capacity deficiency within a few years. If so, widening or
reconstruction might be more appropriate.

An another example, it will be noted that some decisions
required to follow through the flow charts, such as "Is reconstruction
feasible on existing location?” and "Is new location warranted and
practical?”, require consideration by the analyst beyond just
comparing inventory data with minimum tolerable conditions.

Concurrent consideration must be given to matters such as available
ROW width, the ROW width necessary to provide the design standard
cross section, the influence of a new facility on the functional
relationships of adjacent highways, and the social and environmental
desirability of adding a facility on new location.

Finally, in using the flow charts the concept of providing
a similar type of service between major control points along a
route must be conmsidered in selecting the type of improvement,

The types of roadway improvements to be used in this study,
together with their definitions, are as follows:

1. WNew location - Complete construction on a new alignment.

2. Reconstruction - Complete recomstruction om substantially
the present alignment.

3. Isolated reconstruction - Reconstruction of some portion
of an analysis section to correct a specific deficiency such as a
stretch with bad curves or excessive grades.
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4. Major widening - The addition of lanes to an existing
facility. While the existing pavement will at least to a large
degree be salvaged, costs should include resurfacing the existing
pavement and other incidental minor improvements such as shoulder
and drainage improvements,

5. Minor widening - Same as major wideming except that the
additional width does not provide any additional number of lanes.

6. Widening - (Applicable only to urban arterials other
than freeways or expressways and to urban collectors) All widening
projects regardless of the width osdded. As with major widening
the existing pavement i1s salvaged; however, the cost of resurfacing
the existing pavement, drainage improvements, curbs, etc., should
be included.

7. Resurfacing - Overlaying existing pavement plus adding
material to bring shoulders up to grade. Also includes other minor
associated improvements.

8. Resurfacing and shoulder improvements - Same as
resurfacing except that the project includes grading to widen
shoulders to design standards or complete reconstruction of
shoulders to give additiomal strength.

Two general categories of improvements will result from the
needs analysis; (1) those necessary to overcome present deficiencies
or "backlog needs', and (2) those necessary to correct future
deficiencies on presently adequate facilities between now and 1990.
Previous statewide needs studies have shown that a substantial
portion of total needs, approximately 30%, fall in the 'backlog"
category. Due to restraints in the availability of resources it
is impractical to assume the''backlog needs'will be immediately overcome.
Since some of the correction of backlog needs will be deferred, and
consequently the correction of some accruing deficiencies, the
design year for many improvements will be more than 20 years from
the date of the deficiency. This fact must be considered in this
nationwide study since it will have some influence on long-range
needs and resultant user benefits. Therefore, for the purposes of
this study, the year of improvement should be selected within the
framework that all backlog deficiencies (present deficiencies) will

377-268 O - 70 - 6
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be corrected between now and 1976; accruing deficiencies for the
first five year period will be corrected before 1980; those of

the 6-10 year period, before 1983; those of the 11-15 year period,
before 1987; and those of the 16-20 year period, before 1990.

New facilities

The above analyses, using the evaluation worksheets and
flow charts, will provide the basis for determining needs on existing
facilities. However, most facilities on new location identified
during the functional classification process are not susceptible
to similar analysis. Needs for these facilities will be based on
functional classification, future traffic volumes, and the design
standards set forth in this manual. An evaluation worksheet should
be prepared for each needs section representing a new facility,
filling in the applicable data. 1In certain instances, the need
for a facility on new location can be associated with deficiencies
on one existing facility. In these situations the indicated year
of deficiency may be helpful in determining the year of construction
for the new facility. However, in many cases need for a facility
on new location cannot be associated with an individual existing
facility. Examples are new facilities outside of the present urban
boundary but within the future urban limits, new freeways and
expressways proposed to relieve areawide or corridor wide congestion,
and facilities proposed to serve newly developed recreation areas
or the like. On these facilities the subsequently described design
standards will be applicable but the "year of need" and the "year
of improvement" are less definitive. These dates should be selected
after consideration cof the following:

1. Degree of areawide or corridor-wide congestion the rew
facility is to relieve.

2. For projected facilities serving new areas such as
expanding urban limits, the time such development is expected to
occur,

3. Providing continuity of service over a route.

4, Reasonable allocation of funds considering time and
geographical distribution.

5. Availability of engineering manpower and contracting
capability.
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Design standards

While completing the worksheet for a given sampled needs
section, reference to the proper flow chart guide will indicate
whether or not an improvement is needed. When deficiencies are
encountered (either present or future), the flow charts will
indicate the type of improvement that is mecessary. Cost of
the needed improvement will be based on the type of improvement
and design standard associated with the functional class and
traffic volume of the study section.

To provide for nationwide comsistency, design standards
have been developed for needs study cost estimating purposes
only, and are shown astables III-7 through III-9, pages III-27
through 29. They were developed after a thorough review of the
design standards used by the States for previous needs studies
and with reference to present AASHO standards.

These design standards are to be used in conjunction with
access control criteria on pages III-30 through ITI-33, design
capacity tablesIIL-10 through III-13 on pages ITI-34 through
III-37 and table IIT-15 - Railroad Crossing Protection Criteria
on pages ILI-39, to arrive at an initial design for estimating
pruposes.

It is recognized that in some cases, particularly im urban
areas, a purely mechanical application of these design standards
could result in including costs in the estimate for improvements
which are completely impractical to comstruct. This could be due
to right-of-way restrictions, adverse environmental impacts, etc.
It is also recognized that explicit provision has not been made
for special situations such as the construction of exclusive bus
lanes and roadways, joint development of corridors, etc. To the
extent that such situations can be identified; these considerations
should be reflected in the needs estimates prepared by the States.
Such costs should be included, however, only in those specific
situations where at least preliminary studies have indicated their
feasibility and desirability.
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Step 5 - Estimating Costs of Needed ILmprovements

The costs will be estimated primarily on a per mile basis
for the various roadway items and on a per square foot basis for
structures. F¥or each construction category, an average cost per
mile is determined as a function of:

1. Functional class of road to be improved--rural principal
arterial, urban collector, etc.

2. Type of improvement~-new location, reconstruction,
major widening, minor widening, resurfacing with shoulder improvements,
or resurfacing only.

3. Design Standard--for each terrain type and traffic volume
group.

4. Location of project by cost area.

Cost areas

The subject of cost areas has already been introduced in
conjunction with the discussion of sampling procedures. Both for
sampling and for costing procedures it is anticipated that it will
be necessary to divide most States into cost areas, since construction
costs vary by terrain, soil type, climate, density of development,
labor costs, etc. Within a cost area, uniform costs per mile for
the various types of work can then be developed and applied to all
segments requiring improvement. In connection with sampling,
the discussion of cost areas was limited to rural appraisal. But
in the development of unit costs, the cost area concept is applicable
in both rural and urban areas.

A rural cost area should normally consist of the rural portion
(in 1990, by the criteria used in this study) of an entire county,
(parish, township, etc.) or a group of adjoining counties having
similar terrain, climate, soil conditions and any other feature that
would indicate uniformity in comstruction costs. In the larger
States, four or five rural cost areas may be necessary. One or two
areas may suffice in some of the smaller States, although variety
of terrain has as important an effect as does size.
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In urban areas, costs can generally be related to the
density of development of the area in which an improvement is
proposed. Therefore, for this study, unit costs should be
developed, for each urbanized area and for each population
group of small urban areas, forthose improvements that are
(1) within the built-up area (C.B.D. and fringe) and (2) within
the outlying area (outlying business and residential). In some
of the larger urbanized areas, where there are wide ranges of
development density and resultant unit costs, additional cost
areas may be desirable.

Development of average costs per mile

In developing costs per mile, consideration should be given,
to the extent practical, to the recommendations in the AASHO
Highway Design and Operational Practices Related to Highway Safety
(AASHO "yellow book™}. These have already been reflected to some
extent in the design standards: however, further consideration may
be necessary with regard to roadside design.

Average costsper mile are to be developed for the following
categories which are to include a prorated allowance for preliminary
and construction engineering:

1. Right-of-way and utilityv adjustments--Estimate all costs
for acquisition of necessary rights-of-way and, where applicable,
those for access control. Include costs for all lands required,
including any developments thereon, easements including scenic,
access rights and consequential damages, appraisals, legal fees,
special engineering surveys, preparation of right-of-way plats,
relocation payments, etc, Also include all costs which would
normally be paid for all types of utility adjustments, private and
public, within or to clear the right-of-way. (Betterments are not
included.)

2. Grade and drain--Include costs for all items commonly covered
in grade and drain construction contracts. Include all earthwork
preparatory to roadside improvement such as channel changes, inlets,
surface channels, flumes, dikes, underdrains, outfalls, and minor
drainage structures, culverts (as usually defined) and special fill
treatment. Also include the same items for interchange and frontage
roads. Include costs of storm sewer adjustment and all new major
storm sewer lines and appurtenances such as pumping stations and
equipment. Include all costs for demolishing buildings, moving
fences, clearing and grubbing, etc.
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3. Base and surface--Include costs of all base courses and
surfacing, including shoulders, for the through roadway,
interchanges, and frontage roads. JInclude all curbs and sidewalks.
Current practice regarding roadway structural design concerning
depth and type of surfacing and shoulder treatmen: should be
utilized. FEstimates should observe the design standards specified
for this study and include consideration of local scil conditions,
traffic concentrations, and past experience within the State.

4. OQther--Include all roadway items not included im 1, 2, and
3 above. Imnclude traffic control devices ;/g roadside improvements
(such as sodding, planting, roadside rests, etc.), lighting,
guardfence, median barriers, railroad crossing protection (excluding
separations). While railroad crossing protection costs are included
in the category they should not be estimated on a per mile basis.
Costs forthis item will be estimated on a per crossing basis for
various types of protection.

5. Structure costs--Include the costs for all new structures
and all structure improvements. These costs will generally be
estimated on a per square foot basis.

Costs per mile are to be prepared from the best available
sources of information. Representative unit prices for the wvarious
. construction items may be multiplied by estimated per mile quantities
for a typical mile, based on study design standards and type of work.
Some such quantities (e.g., base and surface) may be developable
directly from study standards. On others, cost elements may require
comparison of study standards with existing design practice, as a
basis for factoring up or down historical quantities per mile, either
to develop or confirm the quantities per mile used for the typical
mile.

Wherever typical costs per mile are used divectly, im lieu
of the creation of a typical mile built up from unit costs, the
same comparison of present design practice with study standards
is to be made, to form a basis for appropriate factoring up or down

1/ See the first paragraph on page ILI-13 concerning costs of
certain traffic engineering type improvements., While the cost of
TOPICS~type improvements are not to be included, the cost of traffic
control devices, signing, etc., which are part of a larger widening
or reconstruction project, for example, should be included.
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of historical costs. In no case should raw historical per mile
costs be used without reference to study standards and adjustment
if necessary. Roundhouse estimates based on undocumented
judgment are also to be avoided.

In all cases estimated costs are to be based on 1969 prices.
Where such data are unavailable, earlier prices, factored to 1969
prices by use of appropriate cost indices, should be used. The
data being developed for the 1970 Interstate Cost Estimate should
be of value in this regard.

The techniques discussed above for developing costs per
mile will need to be tailored to handle special stiuations,
particularly on urban principal arterials. Right-of-way costs
vary by land use (business, industrial, residential}, demsity of
development, location (CBD, outlying business district, urban
residential, outlying residential), quality of development in the
area, and roadway design (depressed, elevated, viaduct). The right-
of-way costs for the urban principal arterial should reflect these
factors to the extent which they are known. Construction costs
should alsc be adjusted, to the extent possible, to reflect the
type of construction and type of area in which the study section
lies. For widening projects costs per mile per foot of widening may
be more applicable than costs per mile.

Sample formats for per-mile cost data are shown as figure
ITI-6 and figure ILI-7, pages III-46 and47.

Generally speaking, the estimated costs are intended to be
accurate for the urban and rural costing areas or groups, and, in
aggregate, the estimates should be realistic for each functiomnal
system.

In order to assure consistency of estimates, the methods and

results of developing unit costs are to be reviewed and approved
by the Bureau of Public Roads Division Office prior to their use,

ESTIMATING STRUCTURE IMPROVEMENTS

For the needs study, it will be necessary to note present
and future structure deficiencies,; new structures needed, and also
to estimate a cost for mecessary structure improvements. This
information is to be entered on the roadway evaluation worksheets
in accordance with the detailed imstructions contained in later
sections of this manual. ‘
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The following discussion outlines a procedure for obtaining
the structure information meeded. The "Structure Inventory and
Appraisal Sheet™ distributed with IM 50-4-69, dated June 10, 1969,
and shown as figure ILIL-8, page LII-48, will provide all necessary
input for existing structures for the needs study if the State has
already adopted and completed these sheets. Figure I11-9, page IIL-49,
gives the instructions for this sheet. Even if they have not been
completed, the sheets will still be useful as supplemental worksheets
to record imformation from road inventory and other sources in order
to complete the evaluation worksheets. This needs study provides
an opportunity for each State to begin adaptation of the inventory
and appraisal sheet. It is recognized that for the purposes of
this study that it vill not be necessary to use all items on the
worksheet.

The deficiencies to be noted depend, of course, upon functional
classification, bridge condition, and traffic volume. The appraisal
sheet should be used in conjunction with the flow charts, evaluation
worksheets for the corresponding roadway needs section, and minimum
tolerable condition tables to defime type of deficiency and proposed
yvear of improvement.

The proposed improvements depend upon functional classification,
design standards, and the mature of the deficiencies. The development
of costs of improvements on structures should be in general accordance
with instructions presented in this section on page III-18 through

II1-21. :

The information required on condition, live load capacity,
and also deficiencies to a certain extent, has already been obtained
by many States as part of their bridge safety imspection required
under IM 40-1-68, and should be available for inclusion in the
structure inventocry and appraisal sheet. This Imstructional Memorandum
includes as an attachment, the AASHO "Informational Guide for the
Inspection of Highway Bridges''.

NEEDS EVALUATION ON THE INTERSTATE SYSTEM

The 1970 Interstate Cost Estimates being prepared by the
States will report needs to complete the Interstate System, including
cost estimates for presently uncompleted sections and certain safety
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betterment and pavement overlay work. It will not be necessary
to reestimate or report those costs in this study. It is
recognized, however, that additional needs not reported in the
above mentioned estimate will accrue on the already completed
portions of the Interstate system between 1970 and 1990. These
needs should be determined and reported on the evaluation work
sheets in the same manner as contemplated for other principal
arterials. Section breaks should be located as described for
principal arterials rather than at Interstate cost estimate
section breaks. The States that have performed the Interstate
traveled way study and Interstate traffic flow data submittals
will have a good basis for completion of inventory information
required on the evaluation worksheets,

Worksheets, as further described in sections IV and V,
should be prepared and submitted on only those facilities which
will need improvements above or beyond the mneeds included in the
1970 Interstate Cost Estimate. On many uncompleted sections it
should be evident that the costs included in the 1970 estimate
will provide adequate service for the complete study period, 1970
to 1990. Conversely, it should be evident that on many completed
sections of Interstate additional work, not included in the 1970
Interstate Cost Estimate, will be necessary during the 1970-1990
period. On the latter, worksheets will be necessary. It is
recognized that, between these extremes, some sections will be in
the "gray area." On these sections an evaluation will be necessary
to determine into which category they fall. If an evaluation shows
that in 1990 they will meet the minimum tolerable conditions
prescribed in this manual, no worksheet should be submitted.
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Table III-6--Minimum tolerable conditions for urban collector streets

Surface width

Lane width (ft.)

Cross section

Safe speed (mph) 1/
Surface type

Pavement condition
(PSR or equivalent)

Railroad crossing protection
Structures:

Width {ft.}

Vertical clearance (ft.)

Loading

Sufficient traffic lanes to
restrict congestion {(v/c >0.9)
to a relatively short daily
period. A capacity analysis is
not warranted unless ADT exceeds
7,000,

10
On uncurbed sections at least a
5 ft. shoulder should exist with
a ditch adequate to carry all but
extremely heavy rainfall. Where
adjacent area is more than 50%
developed, a curbed section should
exist.

25

Low

2.1

See Table III-15

Prevailing width of travel way

14

H=15

1/ This item is applicable to collector streets in outlying
sections of urban areas where travel speeds are such that
alignment becomes an important consideration. The number
of critical curves or sight distance situations will be
evaluated in determining needs.
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Table I1I-8--Design standards for urban arterials

Freeways
Functional systems and Other principal Minor arterial
expressways arterials streets
Type of area Built up Outlying Built up OQutlying Built up OQutlying
area area area area area area
Design standard number 22 23 24 25 26 27
Design speed (mph) 60 70 40 50 30 40
Access control See page ITI- 32 See page 1II- 32 o o
Median width (ft.) 24 1/ 64 1/ 2/ 2/ 2/ 2/
Lane width 12 12 12 12 12 12
No. of travel lanes See Table III-12 See Table ITI-13 See Table III-13
Graded rt. shldr. width (ft.) 12 12 . . - .
Graded 1t. shldr. width (ft.) 6 3/ 6 3/ . o - o
Curb parking lane . . 4f &4/ 4/ 4/
Surface type (incl. parking
lanes) 5/ High High High
Shoulder type 5/ Surfaced . o s .
Cross sectiom o o Curbs, gutters, sidewalks and enclosed drainage.
Right of way width 6/ 6/ 6/ &/ E 6/ &/
Railroad crossing protection See Table III-15
Structures: Full width {surface & Curb to curb width of approach plus sidewalks where
Width shoulders) 7/ necessary
i
Exceptions in accordance with AASHO Standards
Vertical clearance (ft.) 16 16 16
Loading HS 20-44 HS 20-44 HS 20-44

Lesser widths with suitable median barrier acceptable where economy dictates.

Minimum of 6 ft. on principal arterials.

At least 16 ft. where ROW is available and left turn lanes are to be provided.

Left shoulder should be 10 ft, where 3 or more through lanes are required in each direction.

Parking lames 10 ft. wide should be provided on both sides of 2 and 4 lane facilities,

should be offset 2 feet from the travel lane.
See Table 1I1-14 for surface and shoulder type definitioms.

As necessary for the type of construction proposed, giving due consideration to the recommendations pertaining to slopes
and recovery areas in the 1967 AASHO "Yellow Book' (Highway Design and Operational Practices Related to Highway Safety).

Where the median width is 30 ft. or less, the estimate should include the cost of a single structure rather than

parallel structures.
Plus allowance for resurfacing.

On 6 lane sections, the curbs
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RURAL ACCESS CONTROIL CRITERIA

Basic access control criteria for rural arterial systems for
this study are aimed at the dual objective of: (1) Making maximum
utilization of existing investment in highways which have relatively
good geometrics and adequate capacity, and (2) obtaining access
control where system function and traffic volume will justify it
and where present or projected deficiencies warrant major recon-
struction. It is expected that approximate costs of alternative
access control policies, both more liberal and more conservative,
will be analyzed in Washington, based on representative per-mile
costs to be developed by the States. All of the alternatives are
for study purposes only and imply no commitment of the Department
of Transportation or the States to any particular policy. Specific
criteria for principal and minor arterials are given below. As with
other design standards, it is fully intended that these criteria be
applied with good judgement.

It will be noted below that the applicable gccess control
criteria are related to the type of proposed improvement (e.g.,
ma jor widening, reconstruction or new location). Procedures for
identifying improvement type are indicated in the "improvement
analysis guide” flow charts, figures III-1, III-2 and III-3 on
pages III-41 through ITI-43,

The indicated access control criteria should be applied
consistently over a reasonable length of highway, such as an
entire urban bypass, or a length of rural highway exteunding
between major controls, such as urban centers or arterial route
junctions. In other words, short route sections with frequent
changes in &ype of service should be avoided.

Rural Principal Arterials

New Location

For new facilities, or for instances where existing facilities
are to be replaced on new location, ROW cost shall be estimated for
acquisition of full access control including adequate ROW for
interchanges. Where forecasted combined through and crossroad
volumes permit, however, construction costs (as distinguished from
right~of-way costs) may be estimated to allow for intersections at
grade through 1990. All private access, however, should be presumed
to be eliminated.
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Reconstruction

Apply the same access control criteria as for new location.
If full access control cannot be obtained on existing location,
new location rather than reconstruction is to be estimated.

Major widening (added lanes)

Intersections at grade will be permitted with low volume
arterials and with collector and local roads. Private driveway
connections are to be minimized. In some locations where private
entrances are frequent, frontage roads should be provided. If
acquisition of such access control is not feasible or if the cost
thereof equals that of full access control or new location, the
latter type improvement is to be proposed.

Rural Minor Arterials

New location

On multilane facilities of substantial length, extending
between major controls such as urban centers or arterial route
junctions, and on all urban bypass routes, private driveway
connections should be minimized. Public road intersections at
grade will be permitted. On extremely high volume multilane
facilities with frequent intersections, full control of access
may be warranted.

Reconstruction

Use same criteria as for new location.

Minor widening (added lanes)

Use same criteria as for new location except that full access
control will not be applicable., Where limitation of private driveways
is impracticable or cost of limitation is prohibitive, this criteriom
should be relaxed.

377-268 O - 70 - 7
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ACCESS CONTROL CRITERIA FOR SMALIL URBAN AREAS

It is generally recognized that urban areas of the size
included in this group do not warrant freeway systems for the move-
ment of strictly internal traffic. TFreeways are, however, often
warranted to serve a combination of through traffic and local traffic
movements. The criteria for access control in small urban areas is
therefore dependent on the nature of through traffic patterns.

For routes which are connecting links of existing or proposed
rural freeways, a freeway type design should be provided through or
around the urban area usually at such time as the existing facility
becomes intolerable.

For routes which are conmecting links of existing or proposed
rural expressways, at least an expressway type design should be pro-
vided through or arcund the urban areag at such time as the existing
facility becomes intolerable. In many such situations the through
traffic combined with internal traffic movements will be sufficient
to warrant a freeway type design. This is particularly applicable
where there would be frequent signalized intersections with important
cross streets 1f a full freeway were mot provided.

For routes which are connecting links of rural non-access
controlled facilities, the criterion is less clear cut. Freeway type
design will generally mot be warrvanted. The combinaticn of through
and intermal traffic will bowever, often warrant an expressway type
degign to alleviate traffic congestlon. The desirability and practi-
cality of such a design should be analyzed on an individual route basis.

In applying all of the above criteria two important considerations
should be kept in mind. TFirst, there should not be frequent changes in
the type of facility provided. Access control criteria should be applied
along a route rather than to individual study sections. Secondly, and
probably just as important, is the interrelationship between the type
and timing of the improvement. For example, 1f an existing urban non-
freeway facility which is a connecting link of a rural principal
arterial can adequately accommodate traffic from the capacity point
of view for several years, a minor improvement such as resurfacing
might be appropriate where the only deficiency is the pavement condition.
Conversely; an urban freeway or bypass freeway might be the first fully
access controlled facility to be built along an intercity principal
arterial corridor where a serious capacity deficiency exists within
the urban area. Minor capacity deficiencies might however, be alleviated
for several years by the addition of a lane. In summary, in addition
to the consideration of continuity of design, economic consideration
must also be applied in decisions concerning the type and timing of
access controls which are justified.




ITI-33

ACCESS CONTROL CRITERIA FOR URBANIZED AREAS

The estimate of needs for access controlled facilities in
an urbanized area should be based on the future year plan (adjusted
to 1990) developed through the comprehensive urban transportation
planning process.

An urban planning study may not currently be underway in some
of the cities expected to have a population of over 49,999 in 1990;
in other cities, the study may not have progressed to the plan
development phase. In these areas, the 1990 functional systems are
to be developed using the classification criteria in this manual.
The feasibility and timing for obtaining control of access on the
urban principal arterial system should be based on a section-by-
section analysis of the adequacy of the existing facilities (such
as that described on page I1I-32 for small urban areas) giving
due consideration to community goals and the impact of proposed
improvements upon the enviromment.

However, as the size of the city increases, the need for
controlled access facilities to serve predominantly internal travel
will also increase. The degree of access control proposed should
not fluctuate along a route but remain as constant as possible even
though the analysis will be on a section basis.
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Table ITT-10--Design capacities for rural principal arterials

. 2-lane facilities

Design capacity, VPH
Percent (Total in both directions)
.. restricted
Terrain sight distance Percent trucks
(<1500 ft.)
0 10 20
0 900 780 690
Flat 20 860 750 660
L0 800 700 620
20 860 615 485
) Lo 800 570 450
Rolling 60 720 510 400
Lo 770 110 280
Mountainous 60 620 330 220
80 Lo 230 160
B. Multilane facilities
Design capacity, VPH per lane
Terrain Percent trucks

0 10 20

Flat 1000 910 830

Rolling 1000 770 630

Mountainous 1200 710 500

Source - A Policy on Geometric Design of Rural Highways,
1965, AASHO.



ITI-35

Table ITI-l1l--Design capacities for rural minor arterials

A. 2-lane facilities

Design capacity, VPH

Percent (Total in both directions)
Terrain restricted -
al sight distance Percent trucks
(<1500 ft.)
0 10 20
0 1150 1000 880
Flat 20 1120 970 860
Lo 1070 930 820
20 1050 800 630
. Lo 930 660 520
Rolling 60 810 580 150
80 680 1,80 380
o) 1200 6L0 430
Mountainous 60 1050 560 380
80 900 1,80 320
B. Multilane facilities
Design capacity, VPH per lane
Terrain Percent trucks

0 10 20

Flat 1000 910 830

Rolling 1000 770 630

Mountainous 1200 710 500

Source = A Policy on’'Geometric Design of Rural Highways,
1965, AASHO.
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Table IIT-lk --Surface and shoulder type definitions

SURFACE TYPE

High - Mixed bituminous or bituminous penetration road on a rigid
base or on a flexible base with a combined (surface and base)
thickness of 7 inches or more. Also, any bituminous concrete,
sheet asphalt, rock asphalt, portland cement concrete, brick,

block, or combination type road. (Road Type 1/ G-2, H-2, I,
Js Ky T, M)

Intermediate - Mixed bituminous or bituminocus penetration read on a
flexible base with a combined (surface and base) thickness of
less than 7 inches (Road Type 1/ G-1, H-1).

Low - Bituminous surface course (less than 1 inch thick) on a base

suitable to carry occasional heavy axle loads. (Road Type 1/
F). -

Gravel - 4 graded and drained road with a surface of gravel, crushed

stone, slag, shell. Surface may be stabilized. (Road Type &/
Eng FF_B) ©

Graded and Drained - An earth road which has been graded into a
defined roadway and having adequate drainage to prevent
serious damage by normal surface water. Surface may be
stabilized. (Road Type 1/ C, D-2).

SHOULDER TYPE

Surfaced - A4 bituminous surface course on a granular or stabilized
base.

Stabilized - Gravel or other granular materisl with or without
admixture, capable of supporting most loads even in wet weather.

Farth - Natural earth, with or without turf.

1/ As defined in the Guide for a Road Inventory Manual of
~  Instructions, Bureau of Public Roads, April 1967.




II1I-39

°pPoq014153I ST 92UBISIP yIis pus

Jaqeaad xo ydw o) axs spaads Sursexrsdo UTeIg SISUM sYOwIj STSUTS UO puw awig awes oyj 38 Juissoxd ay3 Adnodo
few UTBIZ U0 UsY) 2JI0W SJIYA IO SHOBIL SUTTUTEW 2TdrTnw Uo pa[TelsSUl 8q oSIe pInoys s218d pue s3udi] Sutyseld \M

*SUTBLY JO JIQUMU Yy SIWIY LAY 066T U3 Jo zompoad syj sy Jojoel ammsodxy \M

SOl SUTTUTEW
2T8uts 203 000°S

s8UTSsoxo I3Y0 TIV 2A0QR SI09983F axansodxy \M 192248 Te00T
syoBI] SUTTUTEW
3TBUTS I0F 000°S /2 000¢o€
gBuTss0LD IdY30 TTV sAcQe 5J02083 dansodxy 2A0QB SI0708F aansodXy 192198 J0393TTOD
g39eIq SUTTUTEW
aT8uts 103 000°C /2 ooofoz . 000°6L 199198
sgurssoIo I3Y30 TIY sAOQEB 8X040®I dansodxy 2A0Q®B SI010®y sansodxy 2A0QB SI0398I aansodxy Teriagge IOUTH
sYoBIY 529T0X S83008 PITTOIIUOD
sutTutew TT® PUe 000°‘E /2 ooo‘cz £1T03 TT= Uo pue 000°SL TBTI83.08
s3uUTsSsOId A3Y30 TTV sa0gs sxoq98I aansodxy 2A0GB SI0708I aansodxy sr0qe 8X03087 aansodxy Tedroutag
UBqIn
5¥oBI7 SUTTUTEW
aT8uTs I03 000°E
sBuTssoqo JI92U30 TTIV 24008 8x0408F sansodxy \m 18001
$3108BI7 SUTTUTEW
sT8uTs 203 000°C /2 000461
sgurssold xay3o IV 3A0Qe SX040BI dansodxy sa0g® sx09083 Sansodxy I0q23TTOD
gyowIy SUTITUTEW
a18uts 107 Q06T /2 000¢0T 000°SE T9TI83a%
g8utssoxs Iayae TIV sa0qe Sx0306I aJnsodxy 3A0QER SX0208BJ ansodyxy aaroqe sX0q2wl aansodxy JOUTH
sYoRIY ) §99N0X 83908 PITTOIIUCD
suTTUTEW TTe PI® 00S‘T /2 coofot ATTng TI® uo puw 000°SE TeLIS3IB
sgurssoxs xsyac TIV 2A0GR 810298F dansodxy 3A0QB 5X0208BI sansodxy asoqe \H sxogoel Sansodxy Tedtoutrad
Telny
SYONgsS0Id puw §USTT FuTUSeLd $9988 YITA wagsLs
SUBTS POZTI0303TIAY HIETT FHTRSEL 5948TT Buryserd uoT3BIedas PRI TeuoT3oung

BTISNTILD UCTA0830ad SUTSSOAD PBOITTBY=-CT=ITI STUBL




I1I-40

Table IIL-16 -- Traffic expansion factors

Annual Traffic
Growth Factor

Expansion factors for determining
analysis year traffic

(%) 5 Year 10 Year 15 Year 20 Year
0.5 025 1.051 1.078 1.105
1.0 051 1.105 i.161 1,220
1.5 077 1.161 1.250 1.347
2.0 . 104 1.219 1.346 1.486
2.5 .131 1.280 1.448 1.639
3.0 .159 1.344 1.558 1.806
3.5 . 188 1.411 1.675 1.990
4.0 <217 1.480 1.801 2.191
4.5 246 1.553 1.935 2.412
5.0 1.276 1.629 2.079 2.653
5.5 . 307 1.708 2.232 2.918
6.0 .338 1.791 2.397 3.207
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FIGURETH - 1
IMPROVEMENT ANALYSIS GUIDE FOR RURAL PRINCIPAL ARTERIALS
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FIGURE IE -

2
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FIGUREDL- 3
IMPROVEMENT ANALYSIS GUIDE FOR URBAN PRINCIPAL ARTERIALS
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FIGURE I - 4

IMPROVEMENT ANALYSIS GUI
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FIGURETE - §

IMPROVEMENT ANALYSIS GUIDE FOR URBAN COLLECTORS
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Figure I1I-6--Example of rursl cost data format

RURAL MINCR ARTERIAL
(2 lane facility)

Roadway Costs Per Mile

ROW & Crade & Base &
Type Improvement Util, adj. Drain Surface Other Total

Cost Area 1

1. New location

2. Reconstruction

3. Major widening

4, Minor widening
(including resurfacing)

5, Resurfacing including
shoulder improvement

6. Resurfacing

Cost Area 2

New location

Reconstruction

Major widening

Minor widening

(including resurfacing)

5. Resurfacing including
shoulder improvement

6. Resurfacing

T
2 L a

°

Cost Area 3

1. New location

2. Reconstruction

3. Major widening

4, Minor widening
{including resurfacing)

5. Resurfacing including
shoulder improvement

6. Resurfacing
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Figure ITI-T-=Example of urban cost data format

OTHER PRINCTIPAL ARTERTALS

(4-lane facility)

Street Costs Per Mile

ROW & Grade & Base &
Type improvement Util. adj. Drain Surface Other Total

Built-up Area

1. New location
2. Reconstruction
3. Widening 1/

4, Resurfacing

Suburban or
outlying area

New location
Reconstruction
Widening 1/
Resurfacing

w0

l/ Costs per mile of widening should be based upon the cost per mile,
per foot of additional width.

377-268 O -170 -8
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Figure IIT-8--8tructure worksheet

(As distributed with IM 50-L4-69)
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SECTION IV

INSTRUCTIONS FOR COMPLETING THE RURAL ARTERIAL
AND COLLECTOR WORKSHEET

GENERAL INSTRUCTIONS

This section contains detailed instructions for completing
and coding the rural worksheet (figure IV-1l). The information
contained on the worksheet is to be used, together with the improve-
ment analysis guides in section III, to determine, for each needs
section, the type of deficiency, the time period in which the
deficiency is expected to occur, and the type of improvement needed.

In order to facilitate compilation of the total nationwide
needs and benefits for the 1972 Report to Congress by the Washington
office of the Bureau of Public Roads, much of the information
recorded on the worksheets must be coded and placed on data cards
in & consistent format. The three data cards described below must
be completed for each needs section or subsection included in the
sample to accomplish this objective.

1. Card No. 1 - Existing conditions {1970)
2. Card No. 2 - Analysis of deficiencies
3. Card No. 3 - Costs of improvements

Section VIII of the manual includes instructions for converting the
card images to a uniform tape format for submittal.

Ttems 1-5 on the worksheet must be recorded in columns 1-14 of
8ll three cards. All entries should be right justified and leading
zeroes coded where necessary. Items 22, 35, and 38, are not
needed for the benefits analysis and should not be coded. Space
has been provided at the bottom of the form for recording any
remarks by the inventory crew that might assist in analysis of
deficiencies, selection of improvement type, and in determining
costs of improvement.,
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New Sections

For new sections identified in the 1990 functional
classification phase of the study (as opposed to new sections
identified during needs evaluation), many of the entries for
existing conditions will not be applicable. However, a worksheet
should be initiated for all of these new sections included in the
sample for needs evaluation. The following items need not be completed
for these new sections: 1l-14, 16-20, 22, 23, 26-33, 35-41, and 54-

58.

Where the analysis of deficiencies on an existing section
indicates that an improvement should be made on new location, the
worksheet containing the existing condition data should also include
the information on the proposed new location. Thus, only one woérksheet
{per section) is required where relocations are necessary.

Sections Through Small Towns

It is recognized that certain sections on rural functional
systems are in small towns (with populations of less than 5000), and
have the characteristics of urban sections rather than typically
rural sections. The evaluation of the tolerability of these sections
should be based on their urban characteristics. On many of these
sections, the proposed improvement should be to urbam, rather than
rural, design standards with costs based on the urban cost tables.,
These sections are to be identified as being in areas of dense
development in Item 21 of the worksheet,
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FIGURE Iv-1
RURAL ARTERIAL AND COLLECTOR WORKSHEET

BOB No. 04 559053

CARD 1
IDENTIFICATION Columns
1 State 1-2
2. County _ 3-5
3. Route Number [ 6-9
4. Route Section 10-12
5. _Subsection Number 13-14
6. Length (0.1 mile) 1 15-17
7. 1968 Functional Classification Ll 18
8. 1990 Functional Classification ]
Code ('68'and '90)] _ Functianal System
I Interstate
2 Other Principal Arterial
3 * Minor Arterial
4 Major Collector
-3 Minor Collecior
[ Local ("68 Only)
1 Did Not Exist (48 Only)
9. Federal-aid System 20
t FAP, Including interstate, 2 FAS,
3 Hon FA, 4 New
10. Jurisdictional Responsibility O a
| State, 2 Federal Domain, 3 Toll,
4 Other Existing, 5 New
EXISTING CONDITIONS (1870)
Geometrics
11. Access Control ifi:!'—{i%@'f‘%"?ﬁ- [} 2
12. lane Width (feet) _____ | 23-24
13. Number of Lanes 25-26
14. Shoulder Width (feet) ___ Right 27-28
Left 29-30
15. Terrain Fllan %Rol;ing} Maun;ﬂinous [: 31
16. Percent of Length with 171 3233
Intolerable Safe Speed -
I7. Percent of Length with 34-36
Sight Distance = 1500 feet
18. ‘Median Width (feet) 37-38
19. Average Highway Speed (mph} | 394
20. Number of Signals andfor Stop Signs 41-42
21. Type of Development—“"{#%"i 0 s
22. Available Right-of -Way feet
Traffic
23. ADT [TT1 44-49
24. Percent Trucks | |} 50-51
25. K Factor (DHV/ADT) | 52-53
26. Directional Factor [ | 54-55
21. Capacity (hourly) [T 56-60
28. Operating Speed (mph!} | 1 | 61-62
Structural B
29. Surface Type E_ 63
i High-Flexible
2 | High-Rigid
.3 Intermediate
4 Low
5 Gravel
[ Graded & Drained
30. Pavement Section ] &4
‘SN’ Known I ‘D" Known l Heavy I Medium ! Light
1 2 [ s | & | s
Structural Mumber (SM) or Slab Thickness (1) [T77 e5-66
3L Pavement Condition (PSR (1] er-68
or equivalent- 0.0)
Surfaced | Stabilized | Earth
32. Shoulder Type T s [ e
. Good | Fair | Poor
33, Drainage Adequacy ~~rf} . [ (!
CARD NUMBER 1 80

CARD 2

REMARKS:

ANALYSIS OF DEFICIENCIES Columns
1-5 ldentification (Repeat card 1) 1-14
34. 1990 ADY [TTTTT] 520
35. Average Annual Traffic Growth____ %
36. Percent of Length with Intolerable L] 21-22
Safe Speed (1990}
37. Timeof Pavement  Mow |15 [6-10 [11-15 J1e-0 [20. [ | 24
Condition Deficiency 1 |2 13 [ 4 | 5 |&
38. Deficiencies:
Code
w228 2
2= |a| 22
Operating Speed [
Lane or Roadway Width 2
Safe Speed 3
Pavement Type and/or Condition 4
Shoulders 5
None 6
39. initial Deficiency Code M >
40. Secondary Deficiency Code 26
41. Period Section  Now | 15 | 6-10 | 11-15 | 16-20 | 20° 27
Becomes Deficient + [ 2] 3 | 4 | 5 | &
DESCRIPTION OF IMPROVEMENT
42. Year of Improvement [T7] 282
43. ADT First Year After Improvement LT T T 30-35
44. Type of Improvement L1 36
1] Mo improvement
i New Location
2 Reconstruction
3 | Isolated Reconstruction
4 Major Widening
5 | Minor Widening
6 Resurfacing and Shoulder improvement
7 | Resurfacing
45, Design Year ADT 37-42
46. Design Standard Number 43-44
41. Access Contro| -Fully Perial | Nene ] &
48. Number of Lanes T 46-47
RAILROAD GCROSSINGS
Number of RR Crossing With: Present {990
49. No Protective Devices 48
50. Cross Bucks 49-50
51. Flashing Lights 51-52
52.- Flashing Lights and Gates | 53-54
53. Grade Separations 55-56
STRUCTURES
54. Number of Structures (Present) [ s7-s8
Number of Deficiencies (Existing Structures):
55. Width 59-60
56. Vertical Clearance | 61-62
57. Loading 63-64
58. Other 65-66
59. Number of New Structures Needed 67-68
60. Time of Structure Now | 1-5 | 6-10 | 11-15 | 1620 | 20" 69
Needs th2l 3T o 516
CARD NUMBER Z] s
CARD 3
COSTS, Thousands
1-5 ldentification (Repeat card 1) 1-14
61. Right-of-Way [] 15-20
62. Grading & Drainage [ 21-26
63. Surface & Base 27-30
64. Other 31-34
65. Structures (incl. RR Grade Sep.) [] 35-40
66. Maintenance 41-4
67. Administration 45-48
68. Total I 49-54
69. Cost Area 55-56
70. Expansion Factor (00. 00} 11 l | 51-60
CARD NUMBER G] =

REMARKS:
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Figure IV-1--{Continued)

WORKSHEET FOR CALCULATING AVERAGE HIGHWAY SPEED (AHS)

Geccion Length mio

Number of
CUXves

Total travel time (min.)
{fron Table G-1)

Route

Degree of Design epeed

curvature 1/ (mph)

28.0 - 43.0 25

19.5 - 28.0 3c

14,0 - 19.5 35

11.0 - 14.0 40

8,5 - 11.0 45

7.0 = 8.5 50

5.5 = 7.0 35

4,75 = 5.5 50

4.0 4,75 65

Totals =

Tangent
Tatal

Section length ___

~Total curve length

‘mi,

travel time =

travel time =

mi.

{from Table G=2)

Tangent length -
x 0.86 min,/mt

mio

Tangent travel Lime _

Total trav

min.

el time min. 60 = mph

Average Highway Speed = Section

Rounded AHS =

lengeh mi.

wmph

1/ For maximum superelevation rate

WORKSHEET FOR CALCULATING RURAL HIGHWAY CAPACITY

of 0.08 ft./ft.

WORKSHEET FOR CALCULATING REMAINING PAVEMENT LIFE

Q

|

[l

i

Gapacity of 2-lare highuays

2000 W, T,

Cepacity,vph (total in beth divections)

(adjustment for lene width and laterial clearance,
from Table 10.8 in the 1963 Highway Capacity Manual)

(truck factor for overall highway sections, from
Table 10.9b in the 1965 Highway Capacity Manual)

2000 x '3 =
Capacity of multilane highways
2000 N W T,

Capacity,vph (total for ome direction)
(number of lanes in one direction)

(adjustment for lane width and laterazl clearance,
from Tables 9.2 or 10.2 im the 1965 Highway Capacity Manual)

(truck factor for overall highway sectiom, from
Tables 9.3b or 10.3b in the 1965 Highway Capacity Manual)

2000 = x

s =

{from

18-kip single axle equivalent constant =
W-4 table of truck weight study)
Critical lame factor = % (from appendix H}

Soil support = . (flexible pavement omly -
1.% or less, 1.6-5.9, 6.0 or more)

EAIA = = x® x x 365 =
Present ADT % Trucks Critical 18-kip
lane single~
factor axle
equiv.
censtan

. years (from tables R-1,2,3 or 4 in
appendix H)

Remaining life =




Card Number 1

IDENTIFICATION

Item 1 -

Item 2 -

Item 3 -
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DETAILED INSTRUCTIONS

Columns

State. Enter the State code number 1-2
as listed in table B-1, appendix B.

County, Enter the county code number 3-5
as shown in the IBM Reference Manual,
Numerical Codes for States, Counties,

and Cities. It is recognized that mnot
all States are subdivided into counties.
The codes for the geographical areas
referred to as counties in the IBM
coding manual are to be used for this
study.

Route number. For Interstate System 6-9
routes, enter the designated Interstate
route number. A route number between

2000 and 2999 should be assigned to

each of the other rural principal

arterial routes, a number between 3000

and 4999 assigned to each of the rural

minor arterials included in the sample,

and the number entered in these columns.

The route number should be assigned on a
statewide basis with no overlaps or duplica=
tions. An appropriate route identification
number (perhaps the signed or traffic route
number) should be assigned to collector
routes included in the sample for needs

analysis.

Examples: Interstate route no. Code
I-5 I005
I-81 1081
I-35W I35W
I-185 1185
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Columns

Item 4 - Route section. As part of the initial 10-12

office appraisal, all routes shall be
divided into sections, and section
numbers, beginning with 001, assigned on
each route. To the extent information

is available in the office, section breaks
should be established as indicated below:

All 1990 urban-in-fact boundaries.

All junctions with principal or minor
arterial routes.

County lines.

Interchanges or intersections where
maior changes in traffic volumes occur.
Changes in Federal=-aid system.

Changes in jurisdictional responsibility
only where such changes result in going
from one to another of the categories
shown in Ttem 10, (That is, a section
break meed not occur where jurisdiction
passes from county to municipality, etc.
However, a break should occur where
responsibility goes from county to State,
State to Federal domain, etc.)

Locations where there are changes in the
physical characteristics of the roadway.
It is not the intent of this requirement
that many short sections should be
established., On the contrary, such
sections should be avoided wherever
possible, Minor changes in any of the
rhysical characteristics, especially if
they will have little or no effect on the
needs analysis, should be ignored when
establishing section breaks. Physical
characteristics include:

Pavement width

Number of lanes

Pavement type

Shoulder width and/or type
Terrain

Access control

® o

@

D D T D

°
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Columms

Item 5 - Subsection number. This item is included 13-14
to allow breaks in a section where the field
appraisal party finds additional changes in
the physical characteristics of the roadway.

Where subsection breaks are necessary, a
separate worksheet should be used for each
subsection. Subsections should be numbered
consecutively begimning with '01', Where

no subsection breaks are required, enter '00'
in these columns.

Item 6 - Length. Enter the section 1/ length, to the 15-17
nearest 0.1 mile. Where the improvement
required is new location and the new length
is appreciably different from the existing
length, record the new section length.

Item 7 - 1968 Functional classification. Enter the 18
code shown on the worksheet which represents
the 1968 functional classification of the
study section or that indicates that the
section did not exist in 1968.

Item 8 - 1990 Functional classification. Enter 19
the code shown on the worksheet for
the 1990 functional classification of
the study section.

Item 9 - Federal-aid system. Enter the code shown 20
on the worksheet for the existing Federal-
aid classification of the study section or
that indicates the section does not present-
ly exist.,

Item 10~ Jurisdictional responsibility. Enter the 21
code shown on the worksheet which represents
the jurisdiction having present responsibility
for the existing section or indicates that the
section does not presently exist.

1/ All future references to "section' mean section or subsection.
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EXISTING CONDITIONS (1970) Columns
Geometrics
Item 11~ Access control. Enter the code for the . 22

type of access control, as defined below,
existing on the study section.

Code Type of access contwol

1 _Full access control - Preference has been
given to through traffic movement by pro-
viding interchanges with selected public
roads and by prohibiting crossings at
grade or direct private driveway
connections,

2 Partial gecess control - Preference has
been given to through traffic movement
to a degree that, in addition to inter-
changes, there may be some crossings at
grade with public roads, and direct
private driveway connections have been

minimized,
3 No access control.
Item 12- Lane width. 1/ Enter the traffic lane 23-24

width, to the nearest foot,

Item 13~ Number of lames. 1/ Enter the number of 25-26
lanes carrying through traffic, Exclude
short sections of truck climbing lanes.

1/ Where these features are not the same on both roadways of a
divided highway, enter the more critical values in the coding
blocks and record the values for the other roadway on the line
provided, This information will be helpful in determining the
type and cost of improvement necessary.




Item 14~ Right shoulder width. 1/ Enter the width 27-28

Item 15-

Code

of the right shoulder, to the nearest foot.
Enter '0' where no right shoulder exists

Left shoulder width. 1/ On divided highways, 29-30
enter the width on the left (median) shoulder,

to the nearest foot, Enter '0' where no left
shoulder exists and for undivided or 2-lane

facilities,
Terrain. Enter the code for the predominant 31

terrain type through which the section passes,

Terrain type

Flat terrain is that condition where highway
sight distances, as governed by both horizontal
and vertical restrictions, are generally long
or could be made to be so without construction
difficulty or major expense.

Rolling terrain is that condition where the
natural slopes consistently rise above and
fall below the highway grade line and where
occassional steep slopes offer some
restriction to normal highway horizontal
and vertical alignment,

Mountainous terrain is that condition where
the longitudinal and transverse changes in the
elevation of the ground with .respect to the
highway are abrupt and where the roadbed
requires frequent benching or side hill
excavation,

provided.

l/ Where these features are not the same on both roadways of

a divided highway, enter the more critical values in the coding
blocks and record the values for the other roadway on the line
This information will be helpful in determining the
type and cost of improvement necessary.
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Columns

Item 16~ Percent of length with intolerable safe speed, 32-33
Enter that percent of the section length
which has a safe speed below that specified
in the minimum tolerable conditions. To
determine whether a safe speed deficiency
exists, consideration should be given to the
horizontal curvature; grades, and length of
stopping sight distance available. Advisory
speed signs, the design speeds used in
computing average highway speed, etc., will
be helpful in determining this lemgth.

Item 17- Percent of length with sight distance =1500 ft. 34-36

Enter the percent of the section length

{estimated to the nearest 10%) which has

available passing sight distance (as measured

from the driver's eye to the road surface) of

at least 1500 ft. This item is applicable for

all 2-lane arterials and for 2-lane collectors

with 1990 ADT of 6000 or more. Enter ‘XX' for

all other sections. (See discussion in

appendix G,)

Item 18- Median width. Enter the predominant median 37-38
width (including shoulders, if any), measured
between the inside edge of the through
roadways, to the nearest foot. Enter ‘00’
for undivided or 2-lane roadways. Enter ‘99'
where the median width is 100 feet or greater.

Ttem 19~ Average highway speed. Enter the average 39=40
highway speed (rounded to the nearest of
the following values: 70, 60, 50, 45, 40,
35) for those sections of principal arterials,
minor arterials, and collectors (with 1990
ADT of 6000 or greater) that, for the most
part, lie outside of small towns (1990
population less than 5,000). The average
highway speed is determined by weighting the
design speeds of the individual horizontal
curves in the section by the length of each
curve. A recommended procedure for calculat-
ing average highway speed in included in
appendix G. Enter the speed limit for those
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Columns

sections lying within the built-up area

of these small towns. The speed limit
posted on the greater part of the section
should be used. Enter 'XX' for all
collectors with less than 6000 ADT in 1990.

Item 20~ Number of signals and/or stop signs. Enter 41-42
the number of traffic signals and/or stop
signs {(controlling through traffic) included
in the section length.,

Item 21- Type of development - Enter the code shown 43
below for the predominant type of development.

Code Type of Development

1 Rural - All areas outside of urban boundaries
(cztles of 5,000 or more populatlon) excluding
those descrlbed as "densel

2 Dense = Those areas outside of urban boundaries
(as defined for this study) which have an urban
type development (i.e., small towns).

Ttem 22~ Available right-of-way. Record on the
worksheet the right-of-way that might
feasibly be used to widen or reconstruct
this study section. Include existing
ROW and any border area that could be
acquired, considering the land costs and
type of land use adjacent to the roadway.
This information will assist in determining
the type of improvement to be proposed and
is not to be coded,

Traffic

Item 23~ Present ADT. Enter the estimated present 44=49
average daily traffic (total both
directions).




Item

Ttem

Item

Item

24

25

26

27

IvV-12

Columms
- Percent trucks. Enter the percentage of 50-51
commercial vehicles, to the nearest per-
cent. Exclude pickups, panels, and light
{2-axle, single tired) trucks.
- "K" factor. Enter the "K" factor (design 52-53

]

hour volume (30th highest hour) as a

percentage of the average daily traffic),

to the nearest percent, for all arterials

and those collectors with 1990 ADT of 6,000

or greater. Enter 'XX' for collectors with less
than 6,000 ADT in 1990.

Directional distribution factor. Enter the  54-55
percentage of the design hour traffic flow-

ing in the peak direction, to the nearest 5
percent, for all arterials and those collectors
with 1990 ADT of 6,000 or greater. Enter,

"XX* for collectors with less than 6,000,

ADT in 1990.

{total both directions for two-lane facilities
and for one direction on multi-lane facilities)
of all arterials and those collectors with a
1990 ADT of 6,000 or greater. Capacity is the
maximum service volume at Level of Service E, as
described in the 1965 Highway Capacity Manual.
{This corresponds to possible capacity as used in
the 1965 AASHO "Blue Book'.} The procedures
described in the Highwavy Capacity Manual should
be used for this calculation. Space for record-
ing the calculation of capacity is provided on
the back of the worksheet.

Capacity. Enter the present hourly capacit 56-60
£apacity P y

Example: The study section is a rvural, 2-lane
highway in rolling terrain with ll-foot unpaved
shoulders, lateral obstructions outside the
shoulders, and carrying 10 percent trucks. From
the Highwav Capacity Manual, we get a We of (.83
(for 11-ft. lanes with 4-ft. lateral clearence)
and a Te of 0.71 (for 10 percent trucks in rolling
terrain). Capacity is therefore 2,000 x 0.83 x
0.71 or 1,180 vph. Enter 'XXXXX' for collectors
with less than 6,000 ADT in 1990.




Item 28-

Structural

Item 29-

Code

Iv-13

Columns

Present operating speed. Enter the present 61-62
operating speed, to the nearest mph., for

all arterials and those collectors with a

1990 ADT of 6,000 or greater. Instructions for
determining present operating speed are

included in appendix G.

Surface type. Enter the code for the type 63
of surfacing existing on the section
according to the definitions given below.

Type of Surface

Hish (Flexible) - Mixed bituminous or bituminous
penetration road on a rigid base or on a flexible
base with a combined (surface and base) thickness
of 7" or more, Also, any bituminous concrete,
sheet asphalt, rock asphalt, brick, block, or
combination type road. (Road Type 1/ G-2, H-2,

I, X, L, M.

High (Rigid) - Portland cement concrete pavements.,
(Road Type 1/ J).

Intermediate - Mixed bituminous or bituminous
penetration road on a flexible base with a
combined (surface and base) thickness of less
than 7". (Road Type 1/ G-1, H-1).

Low - Bituminous surface course (less than
1" thick) on a base suitable to carry
occasional heavy axle loads. (Road Type 1/ F).

1/ As defined in the Guide for a Road Inventory Manual of
Instructions, Bureau of Public Roads, April 1967 (volume 20,
appendix 18, of the Highway Planning and Program Manual).

377-268 O ~ 70 - 9
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Columns

Code Type of Surface

U

Gravel - A graded and drained road with a
surface of gravel, crushed stomne, slag,
shell, etec. Surface may be stabilized,
(Road Type 1/ E-2, E-3),

6 Graded and Drained - An earth road which has
been graded into a defined roadway and having
adequate drainage to prevent serious damage by
normal surface water. Surface may be
stabilized. (Road Type 1/ C, D-2).

Ttem 30- Pavement secition, FEnter the code shown on the 64
worksheet to indicate that the structural
number (SN’ - for flexible pavements) or the
slab thickness ('B' - for rigid pavements) is
known or the cede for the type of pavement
section (heavy, medium, light) where detailed
data is not konown. To assist in determining
the type of pavement section, fable IV-1l has
been prepared, showing three typical pavement
sections on which the estimate of remaining
pavement life (Item 37) may be based. This
guide includes typical thicknesses of surface,
base and subbase and the minimum combined dept
of pavement structure,

Structural number (SN) or slab thickness. Enter 65-66
the structural number (to the nearest 0.1) for

those sections coded '1l' above. Enter the slab
thickness (in inches) for those sections coded

2" above,

E?VAS defined in the Guide for a Road Inventory Manual of
Instructions, Bureau of Public Roads, April 1967 (volume 20,

appendix 18, of the Highway Planning and Program Manual),
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Table IV-1 ~Pavement section guides for estimating

remaining life

Flexible pavement Rigid pavement
Code | Type of section “SN" range  Surface type Base type Subbase type Combined Range in pavement
& thickness & thickness & thickness depth 1/ thickness "D
3 Heavy 4,6 - 6.0 4" asphaltic 9" crushed 4" gravel 2/ VA 9.1 - 11.0%
concrete stone to PC (8" 1if continuously
concrete reinforced)
4 Medium 3.1 - 4,5 3" asphaltic 8" gravel to 4" gravel 11-12" 7.1~ 9.0"
concrete penetration (6" if continuously
macadam reinforced)
5 Light 1.0 = 3.0 Surface 6" gravel or 2" gravel or 10" 6.0 - 7.0"
treatment to  crushed sand
2" asphaltic  stone
concrete
1/ To be used as a guide where only the total depth is known or estimated.
2/ Subbase course not necessary under portland cement concrete base.

Item 31- Pavement condition.

Columns

Enter the pavement

condition (actual PSR or equivalent) to
the nearest tenth, for all arterials and
collectors having a high, intermediate,

or low type surface.

The ratings for this study are equivalent

to those used in making a Present

Serviceability Rating (PSR), so recent
PSR and Present Serviceability Index (PSI)

ratings may be used where available,

Also,

if current sufficiency ratings of pavement
condition (but excluding geometrics) are

available, a correlation between the

sufficiency rating scale and the PSR scale
or rating factors for this study may be
developed so that such existing ratings may be

utilized,

If there are no recent PSR, PSI, or

sufficiency ratings that can be adopted for
this study, the section should be rated as

follows:




PSR Range

Verbal Rating

Description

Only new (or nearly new) pavements are
Llikely to be smooth emough and suffi-
ciently free of cracks and patches to
qualify for this category. All pavements
constructed or resurfaced during 1969
should be rated very good.

Pavements in this category,; although not
quite as smooth as those described above,
give a firsteclass ride and exhibit few,
if any visible signs of surface deterio-
ration., Flexible pavements may be begin-
ning to show evidence of rutting and fine
vandom cracks., Rigid pavements may be
beginning to show evidence of slight
surface deterioration, such as minor
ceracks and spalling.

5

anhan
4

i
3
2

The riding qualities of pavements in this
category are noticably inferior to those
of new pavements, and may be barely
tolerable for high-speed traffic.

Surface defects of flexible pavements
may include rutting, map cracking, and
more or less extensive patching. Rigid
pavements in this group may have a few
joint failures, faulting and cracking,
and some pumping.

1 commibenss Intclerable

These pavements, corresponding to the
PSR poor and very poor categories, have
deteriorated to such an extent that they
are in need of resurfacing.




Item 32~

Code

3

Item 33-

Code

IV-17

Columns

Shoulder type. Enter the code as shown 69
below, for the predominant type of shoulder
on the section.

Shoulder type

Surfaced - A bituminous surface course on a

granular or stabilized base.

Stabilized - Gravel or other granular material,
with or without admixture, capable of support-
ing most loads even in wet weather.

Earth - Natural earth, with or without turf.

Drainage adequacy. Enter the code, as shown
below, for drainage adequacy of the section.
Adequacy is based on a height of grade line,
a design of cross section, and condition and
capacity of cross drains sufficient to
maintain a well drained surface on a stable
subgrade,

Rating

Good - Fully adequate drainage and cross section
design. No evidence of flooding, erosion,
ponding, or other water damage.

Fair - Height of grade line, cross section, or
culvert capacity somewhat below the
standard that would apply if rebuilt,
Drainage structures are sound. Some
added maintenance effort required due
to drainage problems.

Poor - Evidence of severe flooding, ponding,
erosion, or other drainage problems.
Drainage structures may be in poor
condition. Considerable excess main-
tenance effort required due to drainage
problems.

CARD NUMBER =~ Precoded 1 80
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Card Number 2

Columns

IDENTIFICATION - See Instructions for Card No, 1 1-14
ANALYSIS OF DEFICIENCIES

Item 34~ 1990 ADT. Enter the forecast 1990 average 15-20

daily traffic for the section. See
appendix D for instructions for developing
traffic forecasts

Ttem 35~ Average annual traffic growth. Recerd on
the worksheet the average vearly traffic
growth (to the nearest 0.5%) forecast for
the section., If this value is not known,
it can be determined using the chart below.

3.0 - _ ,
0.5 | ]
2.0 7,
AT
=
T il
1.0 4

KO 1 2 3 L 5 6 7

bverage Apnual Traffic Growth (%)




Item 36 -

Item 37 =~

Item 38 -

Code

Columns

Percent of length with tolerable safe 21-22

speed (1990). Enter that percent of

the section length which, in 1990, with-

out any improvements, will have a safe

speed below that needed for tolerable
conditions. This value should differ

from that in Item 16 whenever the 1990

ADT causes a shift in ADT ranges shown

in table III-4; thus, necessitating a change
in winimum tolerable conditions.

Time of pavement condition deficiency. Enter
the code (as shown on the worksheet) for

the time period the pavement condition is
expected to become deficient. Imstructions
for estimating remaining pavement life are
described in appendix H,

Deficiencies. This item provides a check list
of the time period when each of the elements
lisited below may be expected to become
deficient. While Item 38 is not coded for
keypunch, the indicated codes applying to each
element are used in completing Items 3941,

Deficiency type

Operating speed - Indicate by a check mark
in the appropriate box the time period

(now, 1-5 years, 6-=10 years, 11-15 years, 16-20
years, or after the 20 year study period) in
which the operating speed falls below the
tolerable level indicated in the Minimum
Tolerable Conditions. The analysis for
those sections within the developed area of
emall towns may be based on capacity or

v/e ratio as described for urban sections
rather than operating speed.

24




Code

Item 39-

Iv-20

Columns

Deficiency type

Lane or rcadway width - Indicate by a
check mark in the appropriate box the time
period in which the lane width {or road-
way width for collectors with less than
100 ADT) falls below the tolerable width
specified in the Minimum Tolerable
Conditions.

Safe speed - Indicate by a check mark in

the appropriate box the time period in which
the alignment (curvature, gradient, or
stopping sight distance) causes the safe
speed to fall below the tolerable level
indicated in the Minimum Tolerable Conditions,

Pavement type and/or condition - Indicate by
a check mark in the appropriate box the time
period inwhich the pavement type and/or
condition fall below the tolerable levels
specified in the Minimum Tolerable Conditions.,

See Ltem 37 for the estimated remaining
pavement life for paved sections,

Shoulders =~ Indicate by a check mark in the
appropriate box the time period in which the
shoulders are expected to become intolerable,
considering both the type of surface and the
width,

None - Nome of the above items fall below the
tolerable level during the twenty-year study

period.

Initial Deficiency Code. Using the list of

codes shown for Item 38, enter the code for
the first deficiency occurring (based first on
the time period, and second, if more than one
deficiency occurs in the first period, on the
order listed in Item 38 above) Enter '6° if
the section will remain tolerable during the
20-year study period.

25




Item 40~

Item 41-

Iv-21

Secondary Deficiency Code. Using the list
of codes shown for Item 38, enter the code
for any secondary deficiency which, together
with the initial deficiency, determines the
type of improvement proposed on the section.
(Figures III-1 thru 3 are guides for deter-
mining needed improvements based on identi-
fied deficiencies, The improvement proposed
is often based on more than one identified
deficiency.) Enter '6' if there is no
secondary deficiency.

Period section becomes deficient. Enter the
code for the time period, as shown on the
worksheet, in which the initial deficiency
occurs,

DESCRIPTION OF IMPROVEMENT

Item 42-

Item 43=

Item 44-

Year of improvement. Enter the vear (last
two digits only) in which an improvement is
proposed on the section. See page III-5
for a discussion of time phasing improve-
ments for this study.

ADT (first vear after improvement). Enter
the average daily traffic forecast for the
section {(arterials only) during the year
after completion of an improvement. See
appendix D for recommended traffic fore-
casting procedure., Enter 'XXXXXX' for all
collectors.,

Type of improvement. Enter the appropriate
code (as shown on the worksheet) for the
type of improvement proposed on the section.
A discussion of what is included in each
improvement type is on page III-14 ., A
procedure for determining the kind of
improvement needed on a section is discuss-
ed on page III-13 ., Enter '0° if no
improvement is needed during the 20-year
study period,

Columns

26

27

28-29

30-35

36
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Columns

Item 45- Design year ADT. Enter the average daily 37-42
traffic forecast for the section during
the twentieth year after the year of
improvement. See appendix D for a recommend-
ed traffic forecasting procedure.

Item 46~ Design standard number. Enter the appropriate 43-44
design standard number, as shown on the Design
Standards for Bural Arterials and Collectors
(table III-7 } where the improvement involves
new location, reconstruction, or iscolated
reconstruction. The design standard to be
used is dependent upon the functional
classification, terrain, and average daily
traffic on the section. Enter '00' where
other types of improvement are proposed,

Enter 'XX' where no improvement is proposed
during the study period.

Ttem 47- Access control., Enter the appropriate code for 45
the type of access control, as defined for Item
11 of the worksheet, that is proposed on the
section. See pages ILI- 30 for a discussion
of the access control criteria to be used in this
study.

Item 48- Number of lanes. Enter the numbexr of lanes 46-47
on the improvement proposed for this section.
Tables TII-10~13, containing design capacities
as used in the AASHO "Blue Book™, have been
included for use in determining the number
of lanes needed on any improvement. Corre-
sponding values obtained through a more
detailed analysis may be used where available.
Enter "XX' where no improvement is proposed,

RATLROAD CROSSINGS

Items 49-53 below are provided to record the type of
crossing protection existing today and the type of
protection needed in 1990, considering the criteria
in table IXI-15 on page III-39, (The left hand series
of boxes apply to the present and the right hand
series of boxes apply to 1990.) For new facilities
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Columns
identified in the functional classification study,
enter '0' for the present. Multiple tracks should
be considered as one crossing.
Item 49~ No protective devices. Enter the number 48
of existing crossings with no protective
devices,
Item 50~ Crecss bucks,
a. Fnter the number of crossings presently 49
protected by reflectorized signs and
cross bucks.
b. Enter the number of crossings to 50
be protected by reflectorized signs
and cross bucks.in 1990,
Item 51l- Flashing lights.,
a, Enter the number of crossings presently 51
protected by flashing lights.
b. Enter the number of crossings to be 52
protected by flashing lights in 1990.
Item 52- Flashing lights and gates.
a, Enter the number of crossings presently 53
protected by flashing lights and gates.
b. Enter the number of crossings to be 54
protected by flashing lights and gates
in 1990.
Item 53- Grade separations.
a. Enter the number of crossings presently 55
protected by grade separations,
b, Enter the number of crossings to be 56
protected by grade separations in 1990,
STRUCTURES
Item 54~ Number of structures - present. Enter the 57-58

number of existing bridges located within

the section. A bridge is a structure erected
over a depression or an obstruction, as
water, highway, or railway, and having a
passageway for carrying traffic or other movs
ing loads and having a length measured along
the center of the overcrossing of more than
20 feet, For new facilities, enter ‘007,
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Columns
Types of deficiencies (existing structures)

Items 55-58 are provided to report the number of
structures that are deficient in width, vertical
clearance, safe loading, or for other reasons.

If a structure is deficient in more than one
category it should only be reported once ( according
to the order shown). A discussion of the analysis
of structure deficiencies and the minimum tolerable
criteria for structures is included in section IIIL.
Enter '00° for those new roadway sections identified
in the classification study,

Item 55~ Width., Enter the number of existing 59=60
structures on which the width is presently
deficient or will become deficient by 1990,

Item 56~ Vertical clearance, Enter the number of 61-62
existing structures on which the vertical
clearance is deficient.

Item 57- Safe loading. Enter the number of existing 63-64
structures on which the safe loading is
presently deficient or will become deficient
by 1990,

Item 58~ Other condition. Enter the number of 65-66
structures on which the structural
condition, navigational clearance,
deck geometry, etc., are or will become
such that replacement or reconstruction
will be necessary.

Item 59- Number of new structures needed, Enter the 67-68
number of new structures that will be needed
by 1990 for reasons other than replacement
of existing structures. This item will
primarily be applicable for new facilities
and where the proposed roadway improvement
involves relocation.
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Columns

Item 60~ Time of structure needs. Enter the code, 69
as shown on the worksheet, for the time
period in which the structure needs occur.
(It will be assumed that all structure
improvements will be made during one time
period.) The same basic approach used for
determining the time of roadway deficiency
should be used for analysis of structures
(projecting traffic by 5-year periods and
comparing existing conditions with minimum
tolerable conditions). In addition, bridge
widening or reconstruction may be required
to meet design standards at the time roadway
improvements are proposed,

CARD NUMBER - Precoded 2 80

Card Number 3

IDENTIFICATION - See Instructions for Card No. 1 1-14

COSTS

Enter the costs, in thousands of dollars, for each of
Items 61-68 listed below. Instructions for developing
per mile (per square foot for structures) construction
costs are discussed on pages I1I-18-21. The roadway
costs to be entered below are the products of the per
mile construction costs (from the cost table for the
cost area, design standard number, and improvement type)
and the section length.

Item 61~ Right-of-way costs. (in thousands of dollars) 15-20

Item 62~ Grading and drainage costs, (in thousands of 21-26
dollars)




Ttem

Item

Ttem

Item

Item

ITtem

Item

Ttem

63~

67-

68~

69-

70-

Iv-26

Golumns

Surface and base costs. (in thousands of 27-30
dollars)

- Other costs, {(in thousands of dollars) 31-34

Structures costs. (including railroad grade 35-40
separations) (in thousands of dollavs)

- Maintenance costs, Enter the total mainte- 4l =44

nance costs, in thousands of dollars, for

this section during the study period.
Instructions for developing per-mile
maintenarnce costs are discussed in

section VII. This total maintenance cost
should include the cost of maintaining

the existing section through the year of
improvement and the improved section after-
warcd (up to 1990). Leave blank for Interstate,

Administration costs, Enter the total 45-48
administration costs, in thousands of dollars,

for this section during the study period.
Instructions for developing percentage factors

for administration costs are discussed in

section VII. Leave blank for Interstate,

Total costs. (Summation of items 61-67,) 49=54

Cost area. Enter the number of the cost 55-56
area {(as discussed in sections LI and II1I)
this section is in.

Expansion factor, Enter the expansion factor 57-60
(total system miles divided by sample miles)

for the functional system and the cost area in
which this section lies. Total system miles

refers to the final 1990 functiomal classgifi-

cation mileage. Instructions for computing the
expansion factor are given on page III-9. This
factor should be 01.00 for all Interstate.

CARD NUMBER -~ Precoded 3 80



SECTION V

INSTRUCTIONS FOR COMPLETING THE URBAN ARTERTAL
AND COLLECTOR WORKSHEET

GENERAL, INSTRUCTIONS

This section contains detailed instructions for completing
and coding the urban worksheet (figure V-1). The information
contained on the worksheet is to be used, together with the
improvement analysis guides in section ITI, to determine, for each
needs section, the type of deficiency, the time period in which the
deficiency is expected to occur, and the type of improvement needed.

In order to facilitate compilation of the total nationwide needs
and benefits for the 1972 Report to Congress by the Washington office
of the Bureau of Public Roads, much of the information recorded on
the worksheets must be coded and placed on data cards in a consistent
format. The three data cards described below must be completed for
‘each needs section or subsection included in the sample to accomplish
this objective.

1. Card No. 4 - Existing conditions (1970)
2. Card No. 5 - Analysis of deficiencies
3. Card No. 6 - Costs of improvements

Instructions for converting the card images to a uniform tape
format for submittal are included in section VIIT.

Ttems 1-6 on the worksheet must be recorded in columns 1-17 of
all three cards. All entries should be right justified and leading
zeros coded where necessary. Items 26, 40, and 42 are not needed
for the benefits analysis and should not be coded.

Spa.ce has been provided at the bottom of the form for recording
any remarks by the inventory crew that might assist in analysis of
deficiencies, selection of improvement type,and in determining costs
of improvement.
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New Sections

For new sections identified in the 1990 functional classifi-
cation phase of the study (as opposed to new sections identified
during needsevaluation), many of the entries for existing conditions
will not be applicable. However, a worksheet should be initiated
for all of these new sections included in the sample for needs
evaluation. The feollowing items need not be completed for these
new sections: 13-26, 28, 32-38, L0-h45, and 59-63.

Where the analysis of deficiencies on an existing section
indicates that an improvement should be made on new location, the
worksheet containing the existing condition data should also
include the information on the proposed new location. Thus, cnly
one worksheet (per section) will be required where relocations are
necessary.

Sections in the Urban Fringe

It ie recognized that certain urban sections will be in the
area between the present urban boundary and the future (1990) urban
boundary and that some presently have characteristics of rural roads
rather than urban streets. In evaluating their present tolerability,
an approximation of the time when the area will become urban-in-Tfact
must be considered. While the urban worksheet should be used for
these facilities, it may be appropriate, especially for the early
years of the evaluation period, to compare existing conditions with
an appropriate rural minimum tolerable condition. While some items
on the urban worksheet might be inappropriate, it is believed that
Item number L2, for deficiency analysis, provides Ffor the necessary
flexibility.
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FIGURE V-1
URBAN ARTERIAL AND COLLECTOR WORKSHEET

BOB No. 04 $69053

CARD 4
IBENTIFICATION Columns
1. State 12
2. Urbanized or Small Urban Area 3-5
Cade| Population cml Population
997 | 5,000 9,999 999 | 25,000-49,999
998 | 10,000-24,999 | 50,0004
®(Jse lrbanized Area Cade (See Appendix A}
3. County 6-8
4. Route Number 9-12
5. Route Section 13-15
6. Subsection Number 16-17
7. Length (0.1 mile) [ 18-20
8, 1968 Functional Classification L |22
9. 1990 Functional Classification L] 23-24
Code ('68 and "90) Functional System
Pop. 5-10 10-25  25-50  50.
I 2 31 4 Interstate
2 n 32 41 | Other Freeway & Expressway
130 31 43 | Other Principal Arterial
14 24 34 44 Minor Arterial
5 2B 35 45 | Collecter
6 2% % 4 | Local ('68 Only)
AA BB CC DD | Did Mot Exist ('68 Oaly)
10. Federal-aid System 0 =
| FAP, Including Interstate.,2 FAS. 3 Non-F#, 4 Mew
11. Jurisdictional Responsibility 1 =
| State, 2 Federal Domain, 3 Toll, 4 Other Existing, § New
12. Connecting Link of: O =
| Rural Principal Arterial,2 Rural Minor Arterial,3 Mot a Connecting Link
EXISTING CONDITIONS (1870)
GEOMETRICS
13. Access Contro| ol Partial | Nene [} 2
14. Approach {curb-curb) or Lane Width (feet) [ 23-31
15. Number of Lanes | | 32-33
16. Shoulder Width (where applicable; feet) Right | | | 34-35
teft | | | 36-37
17. Peak Hour ! _Gne Side | Both Sides }.,'ML 13
Parking | 2 3
18. Peak Hour} i-Way | 2Way | I-Way Rev. | 2-Way Rev. O »
Operation ! 2 3 4
19. Percent of Length with T «-a
Intolerable Safe Speed (where applicable)
2. Median Width (feet) [T 4w
: Curbed | Positive Barrier | Unpratected
2. Median Type T 2 = [ «
22. Average Highway Speed (Fwys & Expys Only) 45-46
23. Number of Signalized I ntersections 47-48
24. Typical Percent Green Time 49-50
25. Type of Signalization 51
1 Uncoordinated Fixed Time, 2 Traffic Actuated, 3 Progressive
26. Estimated Total Available Row Width (feet)
271. Prevaiting Type of Area E 52
1 | CBD-3 Stories or Less
2 CBD-4 Stories or More
3 | Fringe
4 Outlying Business District
5 Residential ~ Apartments and Row Houses
6 | Residential - Single Family — 1/2 Acre or Less
7 | Residential - Single Family - Over 1/2 Acre
8 | Rumat
TRAFFIC
28, ADT N 53-58
29. Percent Trucks L1 | 59-60
30. K Factor {DHV/ADT) L] | 61-62
31. Directional Factor 63-64
32, Capacity (Hourly) LIL 65-69
33. Present Operating Speed (Fwys & Expys Only) L1 | 70-71
STRUCTURAL
34, Surface Type 1 7
1 | High-Flexible 4| Low
2 High-Rigid 5 Gravel
3 Intermediate 6 Graded & Drained
_'SW"Known|'D’ Known|Heavy|edium|Light
35. Pavement Section™ [~ [ 3| 4 | s | n
Steuctural Number (SN) or Slab Thickness (D) 74-75
“36. Pavement Condition (PSR or equivalent-0.0) I 76-17
Surfaced Stabilized Earth
37. Shoulder Type %},_,,& 3 D 78
38. Drainage and Cross Good | Fair | Poor E 79
Section Adequacy | 2 3
L CARD NUMBER E 80

CARD 5
ANALYSIS OF DEFICIENCIES Columns|
1-6 ldentification (Repeat card 4} 1-17
39. 1950 ADT [TTTTT] 1823
40, Average Annual Traffic Growth __%
41, Timeof Pavement  Now | 15 | &0 {15 [1e20 [0 [ 25
Condition Deficiency 1 | 2 | 3 | ¢ | 5 |¢&
42. Deficiencies:
Code,
3 a2 8],
2|23 =28
Operating Speed or ¥/C Ratio [
Lane Width 2
Safe Speed 3
Pavement Type andfor Condition 4
Cross Section & Drainage 5
None 6
43. Initial Deficiency Code ™1 2
44, Secondary Deficiency Code ]
45. Period Section How | 15 | 610 | 11-15 | 1620 | 20° L] 28
Becomes Deficient” + |2 | 3 | « [ 5 [
DESCRIPTION OF IMPROVEMENT
46. Year of improvement l——_1 29-30
47. ADT First Year After Improvement [TTI11 31-36
48. Type of Improvement Ll 37
0| Wo Improvement
1| Mew Location
2| Reconstruction
3] Isolated Reconstruction
: ::: :'l:e":r‘: J Freeways & Expressways
6| Widening-Other Arterials & Collectors
7| Resurfacing & Shoulder Improvements
B| Resurfacing
49. Design Year ADT 38-43
50. Design Standard Number 4-45
51. Access Control —- P"}“"‘ "‘;“ ] s
52. Number of Lanes 47-48
53. Traveled-Way Width {feet} | 49-51
RAILROAD CROSSINGS
Number of RR Crossings with: Prasent 1990
54. No Protective Devices | 52
55. Cross Bucks - 53-54
56. Flashing Lights 55-56
57. Flashing Lights and Gates 57-58
58. Grade Separation 59-60
STRUGTURES
59. Number of Structures (Present} 61-62
Number of Deficiencies (Existing Structures):
60. Width _ | 63-64
61. Vertical Clearance 65-66
62. loading j 67-68
63. Other 69-70
64. Number of New Structures Needed 71-72
65. Time of-Structure Needs +""" "5+—H»°"° s '63#1-5'— ]
23] a]s |s
CARD NUMBER 5] =
CARD 6
GOST, Thousands
1-6 ldentification (Repeat card 4) 1-17
66. Right-of-Way [T 18-23
67. Grading & Drainage 1 24-29
68. Surface & Base 30-33
69. Other 34-37
70. Structures l{incl. RR Grade Sep.) [T 38-43
71. Maintenance 44-41
72. Administration 48-51
73. Total ] 52-57
74. Expansion Factor (00. 00) (I T 17 581
CARD NUMBER [6] &0
Remarks:

377-268 O - 70 - 10
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Figure V-1--{Continued)

WORKSHEET FOR CALCULATING AVERAGE WIGHWAY SPEED (AMS)

Route Saction Length @,
Degree of ll;wixn speed Hurber of Tetal travel time (min.)
curvature 1/ (mph) curves (from Table G-1)
2B.0 - 43.0 25 ’
19.5 - 28.0 30

14.8 - 19,5 35

11.0 = 14,0 40 ~
8.5 ~ 11,0 45
7.0 = 8.5 50
5.5 7.0 | 55 |
£,75 = 3.5 L 60
4.0 = 4,75 [ 65

Totals =
Tengent travel time =
Total travel time =
Section length _ e, B
~fotel curve length wi, (from Teble G=2)
Tangent length =i
R e
Average Highway Speed = rotziczii:“ie;;: S .,.: :i?‘ * 60 = gl
Rounded AMS = ___ wmph

1/ For maximum supereslevation rate of 0.08 fr./fe.

WORKSHEET FOR CALCULATING CAPACITY OF URBAN RIGHWAYS

WORKSHEET FOR CALCULATING REMAINING PAVEMENT LIFE

Capacicy of Freeway
C = 2000 N W T¢

 Expressway Facilities (Uninterzupted Flow)

C = Capacity (total im one direction)
N = Fumber of leves (in one direction)

W = Adjustment for lane width and lateral clesrance (from RALA =

18-kip single axle equivalent constant =
W-4 table of truck weight study)

. (from

Critical lane factor = % (from appendix H)

Soil support = {flexible pavement only -
1.% or lese, 1.6-5,9, 4.0 or move)

Table 9.2 ia the 1965 Highwey Capscity Manual)

Te = Truck factor for overall highuway section (from Table 9.3h

in the 1965 Bighwey Capacity Manugl
C = 2000 x X o ® =

Capucity of Urban Arterial Strests (Interrupted Flow)

Remaining Life =

E x x x 365 =
Present ADT % Trucks Critical 18-kip
lace single-
factor axle
equiv.
congtant

... yoars (from tables H-1,2,3 or 4 in
appendix H)

Capacity of urban arterial streets may be determined using
Figures 6.5 - 6.10 end Tables 6.4 - 6.6 in 1965 Wighway
Capscity Manual 1/.

C = x
Approssh vol. per hr. of green

7 green time -Ad justment for

PHF and metro.

area slze
x k3 x .
Approach for locatiom within  Adjustment for Ad jus tment
metro, ares trucks and for turns (if
busses zvailable)
s (€0EAY 1n one dixecitlom)

1/ capecity cherte developed by Jack E. leisch way also be used.




DETAILED INSTRUCTIONS

CARD NO. L

IDENTIFICATION

Ttem 1

Item 2

Ttem 3

Ttem 4

Statgg Inter the State code number as listed
in table B~1l, appendix B.

Urbanized area or small urban area code. Record
on the worksheet the name of the urbanized area
or small urban area in which this section lies.
Enter the code number, from table A-1 in appendix
A, for an urbanized area or the appropriate
population strata code, as shown on the worksheet,
for a small urban area.,

County. Enter the county code number as shown

in the IBM Reference Manual, Numerial Codes

for States, Counties, and Citieg. It is recognized
that not all States are subdivided into counties.
The codes for the geographical areas referred to

ag counties in the IBM coding manual are to be
used for this study.

Route Number. For Interstate System routes, enter
tThe designated Interstate route number. (See Item
3 for the rural worksheet). Connecting links to
rural arterials should carry the same route number
(between 2,000 and 4,999) as the rural portion of
the same route. Other urban principal arterials
should be assigned a route number between 5,000
and 6,999. Urban minor arterials and collector
streets included in the sample for needs analysis
should be assigned an appropriate route identifi-
cation number, such as the signed or traffic route
nunbexr.

Columns

3=5

6-8

9-12




Columns

Ttem 5 - Route Section. As part of the initial office 13-15

appraisal, all routes shall be divided into

sections, and section numbers (possibly in

sequence with the rural portions of rural arterials
for connecting links, or beginning with 001} assigned
on each route. Using available office information,
section breaks should be established as indicated

belows

1. All 1990 urban-in-fact boundaries.

2. All junctions with principal or minor arterial
routes.

3. Interchanges or intersections where major changes
in traffic volumes occur.

4, Changes in Federal-aid system.

5. Changes in jurisdictional responsibility only
where such changes result in going from one to
another of the categories shown in Ttem 10.

(That is, a section break need not occur where
Jurisdiction passes from county to municipality,
etc. However, a break should occur where
responsibility goes from county to State, State
to Federal domain, etc.)

6. Locations where there are changes in the physical

characteristics of the roadway. It is not the

intent of this reguirement that many short

gsections should be established. On the contrary,

such sectionsshould be avoided wherever possible.
Minor changes in any of the physical characteristics,
especially if they will have little or no effect on
the needs analysis, should be ignored when
establishing section breaks. Physical characteristics
include:

a. Pavement width

b. Number of lanes

c. Pavement type

d. Shoulder width and/or type
e. Accegs control



Ttem 6 - Subsection Number. This item is inéluded to allow  16-17
breaks in a section where the field appraisal party
finds additional changes in the physical character-
istics of the roadway. Where subsection breaks are
necessary, a separate worksheet should be used for
each section. Subsections should be numbered
consecutively beginning with '01'. Where no
subsection breaks are required, enter'O0' in these
columns.

Ttem 7 - Length. Enter the section 1/ length, to the nearest 18-20
0.1 mile. Where the improvement required is new
location and the new length is appreciably different
from the existing length, record the new section
length.,

Ttem 8 - 1968 Punctional classification. FEnter the 21-22
appropriate code shown on the worksheet,

Ttem 9 - 1990 Functional classification. Enter the 23-2k
appropriate code shown on the worksheet for
the population grouping and 1990 functional
clagsification of the needs section l/ being
analyzed. .

Item 10- Federal-aid system. Enter the code shown on 25
the worksheet for the existing Federal-aid
classification of the study section.

Ttem 11~ Jurisdictional responsibility. Enter the code 26
shown on the worksheet indicating the jurisdic-
tion having present responsibility for the
existing section or which indicates that the
section does not presently exist.

Ttem 12=- Connecting link identification. Enter the 27
appropriate code number, shown on the
worksheet for each needs study section.

%f’All future references to 'section' means section or subsection,




V-8

Columns
EXTSTING CONDITIONS (1970)
Geometrics

Ttem 13 ~ Access control. Enter the code for the 28
type of access control, as defined below,
existing on the study section.

Code Type of access control

1 Full access control - Preference has been
given to through traffic movement by
providing interchanges with selected public
roads and by prohibiting crossings at
grade or direct private driveway
connections.

Partial access control - Preference has
been given to through traffic movement

to a degree that, in addition to
interchanges, there may be some crossings
at grade with public roads; and direct
private driveway connections have been
minimized,

3 No access control.

N3

Ttem 1b - Approach or lane width. ZEnter the total curb- 29-31
to-curb approach width (including varking lanes
but excluding separate turn lanes l/) for a
typical intersection on urban arterial and
collector streets. Enter the lane width for
sections of freeways and expressways. ALl
entries should be to the nearest foot.

Ttem 15 - Number of lanes. Enter the number of lanes 32-33
carrying Lhrough traffic.

Ttem 16 = Shoulder width.

Right shoulder width - Enter the width of 34-35
the right shoulder, to the nearest foot.
Enter *00' where no right shoulder exists.

1/ TIf separate turn lanes exist, this should be noted in the
- "Remarks Section " and considered in the calculation of
capacity,




Ttem 17 =

Item 18 -~

Code

Ttem 19 -

V=9

Columns
ILeft shoulder width - On divided highways, 36-37
enter the width of the left (median)
shoulder, to the nearest foot. Enter '00!
where no left shoulder exists and for
undivided or 2-lane facilities.
Peak hour parking. Enter the appropriate 38
code provided on the worksheet reflecting
the type of parking, if any, that is
allowed or exists on the section.
Peak hour operation - Enter the appropriate 39

code ag indicated which reflects the type of
operation during the peak hour.

Operation

One-way-~All lanes are always in the same
direction.

Two-way~Traffic in both directions is
present at all times.

One-way reversible - All lanes are in one
direction with the direction reversing
from the a.m. to p.m. peak hours.

Two-way reversible - One or more, but not
all, lanes are reversed from a.m. to p.m.
peak hours.

Percent of length with intolerable safe speed. Lo-41

Enter that percent of the section length which
has a safe speed below that specified In the
minimum tolerable conditions for arterial and
collector streets in outlying areas. Advisory
speed signs, the design speeds used in
compuiting average highway speed, etc., will

be helpful in debermining this length. Enter

'¥x' for all other sections.




Item 20 -

Item 21 -

Item 22 -

Item 23 -

Ttem 24 -

Item 25 -

V=10

Median width. Enter the median width
(including shoulders, if any), measured
between the inside edge of the through
roadways, to the nearest foot. Inter
00" for undivided or 2-lane roadways.
Fnter '99' where the median width is 100
feet or greater.

Median type. Enter the appropriate code
provided on the worksheet. IEnter an 'X'
if no median exists.

Average highway speed. Enter the average
highway speed, to the nearest 5 mph., for
all urban freeways and expressways. The
average highway speed 1s determined by
weighting the design speeds of the
individual horizontal curves and critical
vertical curves in the subsection by the
length of each curve. A recommended pro-
cedure for calculating average highway
gpeed is included in appendix G. For
other arterials and collector streets,
enter the posted or legal speed limit.

Number of sgignalized intersections. Enter
the number of signalized intersections on
the section.

Typical percent green time. Enter the value
of typical percent green time in effect
during peak hours at the signalized
intersections in this needs section. Enter
"XX! if no signalized intersections exist,

Type of signalization. Enter the appropriate
code number as indicated on the worksheet
which best describes the signal system on
the needg section being analyzed. Enter 'X'
if no signalized intersections exist.

Columns

Lo.h3

Ly

L45-46

B7-48

L49-50

51



Ttem 26 =

Item 27 -

Traffic

Ttem 28 -

Ttem 29 =

Ttem 30 -

V=11

Columns

Bstimated total available right of way
width = Record on the worksheet the right-
of-way that might feasibly be used to widen
or reconstruct this needs section. This
width will depend upon land costs and type
of land use adjacent to the roadway. This
item is needed for determining the type of
improvement and is not to be coded.

Prevailing type of area. Enter the appropriate 52
code shown on the worksheet which best reflects
present land use in the area adjacent to this

needs section. The definitions for CBD, fringe,
outlying business district, and residential are
discussed in the 1965 Highway Capacity Manual.

If an area appears to fit in two of these
categories, the code for the higher density of
development should be used.

Present ADT. Enter the estimated present 53-58
average daily traffic (total both directions).

Percent trucks. Enter the percentage of 59-60
commercial vehicles, to the nearest percent.

Exclude pickups, panels, and light (2-axle-

single tired) trucks.

"K" factor. Enter the "K" factor (design hour 61-62
volume (30th highest hour) expressed as a

percentage of the average daily traffic) to

the nearest whole percent for arterials and those
collectors with 1990 ADT of TOOO or greater.

Enter "XX' for collectors with less than

TOOO ADT in 1990.




Ttem 31 =

Ttem 32 =~
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Columns

Directional distribution factor. Enter 636l

the percentage of the design hour traffic
flowing in the peak direction, to the
nearest 5 percent for all arterials and
those collectors with 1990 ADT of T00O
or greater. Inter 'XX' for collectors
with 1990 ADT of less than TOOO wpd

Capacity. Enter the present hourly capacity  65-69

(in one direction) for all arterials and

those collectors with a 1990 ADT of 7000 or
greater. The procedures described in the 1965
Highway Capacity Manual should be used for
ecalculating capacity. For a recommended aid

in simplifying the calculation of capacity

see "Capacity Analysis Techniques for Design

of Signalized Intersections"” by Jack E. Leisch;
printed as two separate articles in the

Auvgust 1967 and October 1967 issues of

Public Roads and also reprinted as a specilal
issue. For purposes of this study a capacity
consistent with Level of Service "E" as
defined in the 1965 Highway Capacity Manual
should be calculated and entered on the
evaluation worksheets. This corresponds to
"possible capacity” as used in the AASHD "Blue
Book". Thus, when using the Leisch charts, the
value obtained directly from the chart must be
multiplied by an appropriate factor to get
Level of Service E or "possible" capacity. It
should be assumed that all feasible traffic
engineering measures that do not involve
construction have been accomplished; such as
removal of parking and optimization of the

g/c (green time to cycle length) ratio. Usually
urban street capacity is governed by a critical
intersection in the needs section under study.
Where detailed information is not known, assump-
tions will necessarily have to be made regarding
such items as percent right and left turns in
order to calculate capacity by needs section.
For collector streets with less than 7,000 ADT,
enter 'XXX'.




Columns

Item 33 - Present operating speed. Enter the present 7O~

Structural

Ttem 3L -

Code

operating speed for all freeways and
expressways to the nearest mile per hour.
Instructions for determining present operat-
ing speed are included in appendix G. Enter
'XX' for all other arterials and collectors.

Surface type. Enter the code for the type

of surfacing existing on the section according
to the definitions given below.

Type of Surface

High (Flexible)- Mixed bituminous or bituminous
penetration road on a rigid base or on a
flexible base with a combined (surface and base)
thickness of 7" or more. Also, any bituminous
concrete, sheet asphalt, rock asphalt, portland
cement concrete, brick, block, or combination
type road. (Road Type 1/ G-2, H-2, I, K, L, M).

High (Rigid) - Portland cement concrete pavements
Road Type 1/ J).

Intermediate - Mixed bituminous or bituminous
penetration road on a flexible base with a
combined (surface and base) thickness of less
than 7". (Road Type 1/ G-1, H-1).

Low - Bituminous surface course (less than 1"
thick) on a base suitable to carry occasional
heavy axle loads. (Road Type 1/ F).

Gravel - A graded and drained road with a

surface of gravel, crushed stone, slag, shell,
etc. Surface may be stabilized. (Road Type 1/
E-2, E-3). -

é/ As defined in the Guide for a Road Inventory Manual of
Instructions, Bureau of Public Roads, April 1967. (<olume
20, appendix 18, of the Highway Planning and Program Manual).

TL

T2




Ttem 34 (
6

Item 35 -

Continued)

Graded and Drained - An earth road which

has been graded into a defined roadway and
having adequate drainage to prevent sericus
damage by normal surface water. Surface
may be stabilized. (Road type 1/ C, D-2).

Pavement section. Enter the code shown on the
worksheet to indicate that the structural
number ( 'SN' - for flexible pavements) or the
slab thickness ('D' - for rigid pavements) is
known or the code for the type of pavement
section (heavy, medium, light) where detailed
data is not known. To assist in determining
the type of pavement section, table V-1 has
been prepared, showing the three typical
pavement sectlions on which the estimate of
remaining pavement life (Item L41) may be based.
This guide includes typical thicknesses of
surface, base, and subbase and the minimum
combined depth of pavement structure.

Structural number (SN) or sleb thickness (D).

Enter the structural number (to the nearest
0.1) for those sections coded '1l' above.
Enter the slab thickness (in inches) for those

sections coded f2°' sbove.

Columns

73

Th=75

Table V-l--Pavement section guides for estimating remsining life

Flexible pavement Rigld pavement
Code | Type of seetion "SN" range Suzface type Base type Subbage type Combined Range in pavement
& thickness & thickness & thickness depth 1/ thickneag "D"
3 Heavy 4.6 - 6.0 4% gsphaltic 9% crushed 4" gravel 2/ > 12¢ 9.1 - 11.0%
coucrete stone to PFC (8" 1f continuously
concyete reinforced)
I Hed Lum 3.1 = 4,3 3" asphaltic B gravel to 4" gravel 11-12% 7.1« 9.0"
concrate penetration (6" if continuocusly
mac ad am rejuforced)
5 Light 1.0 - 3.0 Surface 6" gravel or 2 gravel or 10" 6.0 - 7,07
treatment ko  crushed 2and
2" asphalitic stone
concrete

1/ To be used ss a4 guide where only the total depth is known cx estimated,

2/ Subbase course mot necessary under povtland cement concrete base.

L/

As defined in the Guide for a Road Inventory Manual of Instructions,
Bureau of Public Roads, April 1967 (volume 20, appendix 18, of the

Highway Planning and Program Manual).
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Columns

Ttem 36 - Pavement condition. Enter the pavement T6-T7

condition (actual PSR, or equivalent),

to the nearest tenth, for all arterials
and collectors having a high, intermediate,
or low type surface.

The ratings for this study are equivalent to

to those used in making a Present Serviceability
Rating (PSR), so recent PSR and Present
Serviceability Index (PSI) ratings may be used
where available. Also, 1f current sufficiency
ratings of pavement condition (but excluding
geometrics) are available, a correlation between
the sufficiency rating scale and the PSR scale
or rating factors for this study may be
developed so that existing ratings may be
utilized. If there are no recent PSR, PSI,

or sufficiency ratings that can be adopted for
this study, the section should be rated as shown
on the following page.



V=16

PSR Range Verbal Rating Description

Only mew (or nearly new} pavements are
likely to be smooth enough and suffi-
ciently free of cracks and patches to
qualify for this category. ALl pavements
constructed or vesurfaced during 1969
should be rated very good.

= Very good

Pavements in this category, although not
quite as smooth as those described above,
give a fivst-class ride and exhibit few,
if any visible signs of surface deterie-
ration, Flexible pavements may be begin-
. Good ning to show evidence of rutting end fine
random cracks, Rigid pavements may be
beginning to show evidence of slight
surface deterioration, such as minor
cracks and spalling.

The riding qualities of pavements in this
category ave noticably inferior to those
of new pavements, and may be barely
tolerable for high-speed traffic,

Surface defects of flexible pavements

whe Fair may include rutting, map cracking, and
more or less extensive patching. Rigid
pavements in this group may have a few
joint failures, faulting and cracking,
and some pumping.

These pavements, corresponding to the

1 emmetbese Intolerable PSR poor and very poor categories, have
deteriorated to such an extent that they
are in need of resurfacing.
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Columns

Ttem 37 - Shoulder type. Enter the code as shown 78
below, for the predominant type of
shoulder on the section. Enter 'O
where no shoulder exists.

Code Shoulder type

1 Surfaced - A bituminous surface course on a
granular or stabilized base.

2 Stebilized - Gravel or other granular material
with or without admixture, cspable of supporting
most loads even in wet weather.

3 Farth - Natural earth, with or without turf.
Item 38 - Drainage adequacy. Enter the code, as shown 79

below, for drainage adequacy of the section.
Adequacy is based on a height of grade line,
desgign of cross section, and condltion and
capacity of the drainage system sufficient to
maintain a well drained surface on a stable sub-

grade.,
Code Rating

1 Good ~ Full adeguate drainage and cross section
design. No evidence of flooding, erosion,
ponding, or other water damage.

2 Fair - Height of grade line, cross section, or
drainage system capacity somewhat below
the standard that would apply if rebuilt.
Drainage structures are sound. Some
added maintenance effort required due
to drainsge problems.

3 Poor - Evidence of severe flooding, ponding, erosion

or other drainage problems. Drainage
structures may be in poor condition.
Excessive maintenance effort required due
to drainage problems.

CARD NUMBER - Precoded 4 80
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Card Number 5

IDENTIFICATION - See Instructions for Card No. k4

ANATYSTS OF DEFICIENCIES

Item 39 -

Ttem 4O -

199C ADT
Pregsent ADT

1990 ADT. Enter the forecast 1990 average
daily traffic for the section. See appendix
D for instructions for developing traffic
forecasts.

Average annual traffic growth. Record on the
worksheet the average yearly traffic growth
(to the nearest 0.5%) forecast for the
section. If this value is not known, it can
be determined using the chart below.

Columns

1-17

18-23

3.0

2.5

2.0

1.5

Average Annual Traffic Growth (%)



Item 41 -

Ttem 42 -

Code

Columns

Time of pavement condition deficiency. Enter 25

the code (as shown on the worksheet) for the
time period the pavement condition is expected
to become deficient. Instructions for
estimating remaining pavement life are discussed
in appendix H.

Deficiencies. This item provides a check list

of the time period when each of the elements
listed below may be expected to become deficient.
While Ttem 42 is not coded for keypunch, the
indicated codes applying to each element are
used in completing Items 43-45.

Deficiency type

Operating speed or V/C ratio - Indicate by a
check mark in the appropriate box the time
period (now, 1-5 years, 6-10 years, 11-15 years,
16-20 years, or after the 20 year study period)
in which the operating speed falls below the
tolerable level or that the volume-capacity
ratio exceeds the value indicated in the Minimum
Tolerable Conditions.

Iane width. Indicate by a check mark in the
appropriate box the time period in which the lane
width falls below the tolersble width specified
in the Minimum Tolerable Conditions.

Safe speed - Indicate by a check mark in the

- appropriate box the time period in which the

alignment (curvature, gradient, or stopping
sight distance) causes the safe speed to fall
below the tolerable level indicated in the
Minimum Tolerable Conditions.

377-268 O - 70 ~ 11




Ttem 43 -

Ttem 44 -

Ttem 45 -
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Columns

Pavement type an@[or condition - Indicate by a
check mark in the appropriate box the time
period in which the pavement type and/or
condition fall below the tolerable levels
specified in the Minimum Tolerable Conditions.

See Ttem 41 for the estimated remaining pavement
life for paved sections.

Cross section and drainage - Indicate by a check
mark in the appropriate box the time period in
which the cross section and drainage are expected
to become intolerable, considering both the type
of adjacent area and the functional classification
of the section.

None - None of the above items fall below
the tolerable level during the twenty-year
study period.

Initial deficiency code. Using the list of codes 26
shown for Item 42, enter the code for the first
deficiency occurring (based first on the time

period, and second, if more than one deficiency

occurs in the first period, on the order listed

in Ttem 42 above). Enter '6' if the section will

remain tolerable during the 20-year study period.

Secondary deficiency code. Using the list of codes 27
shown for Item 42, enter the code for any second-

ary deficiency which, together with the initial
deficiency, debtermines the type of improvement

proposed on the section. (Figures III-L-5 are

guides for determining needed improvements based

on identified deficiencies. The improvement proposed

is often based on more than one identified

deficiency.) Enter '6' if there is no secondary
deficiency.

Period section becomes deficient. HEnter the code 28
for the time period, as shown on the worksheet, in
which the initial deficiency occurs.
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DESCRIPTION OF IMPROVEMENT

Ttem 46 -

Ttem 47 -

Ttem 48 -

Ttem 49 -

Ttem 50 =

Year of improvement. Enter the year
(last two digits only) in which an
improvement is proposed on the section.
See page III-15 for a discussion of
time phasing improvements for this study.

ADT (first year after improvement). Enter
the average daily traffic forecast for the
section (arterials only) during the year
after completion of an improvement. See
appendix D for recommended traffic fore=-
casting procedure.

Type of improvement. Inber the appropriate
code (as shown on the worksheet) for the

type of improvement proposed on the section.
A discussion of what is included in each
improvement type is on page III-14 . A
procedure for determining the kind of
improvement needed on a section is discussed
on page I1I-13 . Enter '0' if no improvement
is needed during the 20-year study periocd.

Design year ADT. Enter the average daily
traffic forecast for the section during the
twentieth year after the year of improvement.
See appendix D for a recommended traffic
forecasting procedure.

Design standard nurber. Enbter the appropriat
design standard number, as shown on the
Design Standards for Urban Arterials and
Collectors (tables ITI-8 and 9) where the
improvement involves new location recon-
struction, or isolated reconstruction. The
design standard to be used 1s dependent upon
the functional classification, uype of area,
average daily traffic on the section. Enter
'00' where other types of improvement are
proposed. Enter 'XX' where no improvement is
proposed during the study period.

Columns

£9-30

31-36

37

38-43

e hh-145

and
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Columns

Ttem 51 ~ Access control. Enter the appropriate
code for the type of access control, as
defined for Item 13 of the worksheet,
that is proposed on the section. See
pages 111-32 and 33 for a discussion of

the access control
this study.

criteria to be used in

Ttem 52 - Number of lanes. Enter the number of lanes

on the improvement

proposed for this

section. Tables III-10-13; containing
design capacities as used in the AASHO
"Blue Book", have been included for use in
determining the number of lanes needed on
any ilmprovement. Corresponding values

obtained through a

more detailed analysis may

be used where available. FEnter 'XX' where
no improvement is proposed.

Item 53 -~ Traveled way width.

Enter the width of

roadway carrying through traffic, only

if the design does

not meet the applicable

design standard because of restrictive

Jocal conditions.

Enter 'XXX' if the traveled

way width of the proposed improvement conforms
to the applicable design standard.

RATIROAD CROSSINGS

Items 54-58 below are provided to record
the type of crossing protection existing

today and the type

of protection needed in

1990, considering the criteria in table IIT-15
on page III- 39. (The left hand series of boxes
apply to the present and the right hand series
of boxes apply to 1990.) For new facilities
identified in the functional classification
study, enter *0' for the present. Multiple
tracks should be considered as one crossing.

L6

h7-48

ho-51



Ttem 5k

Ttem 55

Ttem 56

Ttem 57

Ttem 58

STRUCTURES

Item 59

V=23

Ceclumns

No protective devices. Enter the number 52
of existing crossings with no protective
devices.

Cross bucks.

a., Enter the number of crossings presently 53
protected by reflectorized signs and
and cross bucks.

b. FEnter the number of crossings to be 54
protected by cross bucks in 1990.

Flashing lights.

a. Bnter the number of crossings presently 55
protected by flashing lights.
b. FEnter the number of crossings to be 56

protected by flashing lights in 1990.

Flashing lights and gates.

a. Enter the number of crossings presently 57
protected by flashing lights and gates.

b. Enter the number of crossings to be 58
protected by flashing lights and gates
in 1990.

Crade separstions.

a. Enter the number of crossings presently 59
protected by grade separations.

b. Enter the number of crossings to be 60

protected by grade separations in 1990.

Number of structures - present. Enter the 61-62
number of existing bridges located within

the section. A bridge is a structure erected

over a depression or an obstruction, as water,
highway, or railway, and having a passageway

for carrying traffic or other moving loads and
having a length measured along the center of

the overcrossing of more than 20 feet. TFor new
facilities, enter '00',




Types of deficiencies (existing structures) Columns

Ttems 60-63 are provided to report the
number of structures that are deficient in
width, vertical clearance, safe loading,
or for other reasons. If a structure is
deficient in more than one category, it
should only be reported once (according

to the order shown). A discussion of the
analysils of structure deficiencies and the
minimum tolerable criteria for structures
are included in section IIT. Enter '00°
for those new roadway sections identified in
the classification study.

Ttem 60 -~ Width. Enter the number of existing structures 63-64
on which the width is presently deficient or
will become deficient by 1990.

Ttem 61 - Vertical clearance. Enter the number of 65-66
existing structures on which the vertical
clearance is deficient.

Item 62 - Safe loading. Enter the number of existing 67-68
structures on which the safe loading is
presently deficient or will become deficient

by 1990,

Ttem 63 - Other condition. Enter the nunmber of 69-T0
structures on which the structural
condition, navigational clearances, deck
geometry, etec., are or will become such
that replacement or reconstruction will
be necessary.

Ttem 64 - Number of new structures needed. Enter the T1=T2
number of new structures that will be needed
by 1990 for reasons other than replacement of
existing structures. This item will primarily
be applicable for new facilities and where the
proposed roadway improvement involves relocation.
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Columns

Ttem 65 - Time of structure needs. Enter the code, 73

as shown on the worksheet, for the time
period in which the structure needs occur.
(It will be assumed that all structure
improvements will be made during one time
period.) The same basic approach used for
determining the time of roadway deficiency
should be used for analysis of structures
(projecting traffic by S-year periods and
comparing existing conditions with minimum
tolerable conditions). In addition, bridge
widening or reconstruction may be required
to meet design standards at the time roadway
improvements are proposed.

CARD NUMBER - Precoded 5 80

Card Nunber 6

IDENTIFICATION - See Instructions for Card No. L4 1-17

COSTS

Item 66 -

Item 67 -

Enter the costs, in thousands of dollars, for
each of items 66-T73 listed below. Instructions
for developing per-mile (per square foot for
structures) construction cost are discussed on
pages 1I1I-18-21. The roadway costs to be
entered below are the products of the per-mile
construction costs (from the cost table for the
urban area group, design standard number, and
improvement type) and the section length.

Right-of-way costs. (In thousands of dollars).18-23

Grading and drainage costs. (In thousands of 2L-29

dollars)



Ttem 68 -

Item 69

Item 7O

Item T1

H

Item 72 -

Ttem 73 =

Ttem T4 -

Surface and base costs. (In thousands of 30-33
dollars ).

Other costs. (In thousands of dollars). 34=37
Structure costs. (Including railroad 38-43
grade separations) (In thousands of

dollars ).

Maintenance costs. FEnter the total hh L7

maintenance costs, in thousands of
dollars, for this section during the
study period. Instructions for
developing per-mile maintenance costs
are discussed in section VII. This
total maintenance cost should include
the cost of maintaining the existing
section through the year of improve-
ment and the improved section
afterward (up to 1990). Ieave blank
for Interstate.

Administration costs. Enter the total 48-51
administration costs, in thousands of

dollars, for this section during the

study period. Instructions for develop-

ing percentage factors for administration

costs are discussed in section VIT.

Leave blank for Interstate.

Total costs. (Summation of items 66-T2) 52-57
Expansion factor. Enter the expansion 58-61
factor (total system miles divided by

sample miles) for the functional system

and the urban area group in which this

section lies. Total system miles refers

to the final 1990 functional classification

mileage. Instructions for computing the

expansion factor are given on page IIT-9 .

This factor should be 01.00 for all Interstate.

CARD NUMBER - Precoded 6 80



SECTION VI

MASS ANALYSIS PROCEDURES FOR LOCAL ROADS AND STREETS

TNTRODUCTION

Procedures defined in this manuval for appraising needs on
local roads and streets have been developed in recognition of the
rather unique character of these facilities. In comparison with
other functional classes of highway, local systems are character-
ized by a very large mileage (roughly TO percent of all mileage)
of relatively low cost facilities. They provide a relatively uniform
kind of service, with travel and service demand remaining relatively
stable over time. Consideration of these characteristics leads to
the approach of estimating needs on local facilities by the average
annual cost concept. :

The average annual cost concept considers local road and
gtreet needs as a continuing replacement process. Tt uses statisti-
cal data developed from road life and investment studles to arrive
at average service lives for major cost components, e.g., grading
and drainage, surface and base, and structures. These data can be
translated into average annual costs of (&) reconstructing deficient
(or constructing new) facilities and retaining them in service, and
(b) retaining in service facilities which are presently adequate.

Factors for determining the annual cost to reconstruct and
retain deficient facilities; to retain adequate facilitles, or to
retain the investment in new facilities are furnished herein. They
are to be applied to the initial improvement cost per mile for each
design type, as estimated by the State. The other major inputs to
the appraisal will include (a) the stratification of total mileage
by design type,and (b) a sample field appraisal to determine the
proportion of existing mileage that is now deficient. Specific
details are contained in the balance of this section.
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DETATTED PROCEDURE

The mass analysis procedure for local roads and streets is
divided into the following five major steps:

1. Stratification of total mileage by features influencing
the design.

2. Appraisal of a sample of existing mileage to determine
adequacy .

3. Development of per mile costs for the various designs.

4, Determining average annual cost per mile for the various
designs.

5. Determining total average annual cost.

Each of these steps is outlined in detail below. Their
interrelationships are shown in flow chart form in figure VI-1,
page VI-3 .

Step 1: Stratifying Total Mileage

The first step in the local road and street analysis is to
stratify the total existing and proposed mileage to facilitate
costing by appropriate design standards. For both rural and urban
facilities, stratification will be on the basis of current ADT,
surface type and/or type of development. The mileage groupings so
obtained should be recorded in schedules MA-1 through MA-5 shown ou
pages VI=4 to VI-8 ., Specific descriptions of the groupings to be
used for current ADT, surface type, and type of development are
shown on these schedules. Space is also provided on these forms for
recording the mileage of local roads and streets not now existing.
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FIGURE VI-1

FLOW CHART OF MASS ANALYSIS PROCESS

Step 1 Step 2 Step 3
Stratify Field Develop
existing and appraise typical initial
proposed sample of improvement
local mileage ==l local cost per mile
by terrain mileage. (Use for each
(rural) or by worksheets design type
area (urban) o wm o] LL=1 and TI-2 by work
and by ADT if desired.) element.
and surface Compute Tabulate on
type. Prepare proportion schedules
schedules of existing MA=-6 or MA-7.
MA-1 through mileage in I
MA-5 showing each design |
existing and type that Step &
proposed is deficient,
miles by (Use worksheet Use furnished
design type. TI-3 if desired) tables VI=5,

6 and 7 to
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Step 5

Assemble
output of
above steps
on schedules
MA-8 through
MA-12 to
compute total
annual cost,

convert costs
per mile to
annual costs
to recon-
struct and
retain
deficient

~roads and

to retain
adequate
roads in
service, for
each design
type. Record
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appropriate
columns of
schedules
MA-6 or MA-7.
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SCHEDULE MA-1

Miles of Rural Local Roads

State ) Cost Area

Flat Rolling Mountainous

Prevailing Terrain

Existing Road Mileage BOD Ho. 04-569953
Type of Development
Existing ) c
Surface b Rural by Current ADT Range Total
" ] [ Dense 2
type L/ Under 50 50-250 Over 250 &/
Dsgn.Std.  [Dsgn Std.  [Dsgn Std, Dsgm Std, 42
High 1
Inter. 2
Low 3
Gravel 4
Graded and
drained 5
Total
Proposed Road Mileage 3/
Existing and Proposed Road Mileage
Total

1/ See table III-14 for surface type definitions.

2/ Mileage in this subcategory will include all local xoads and strieets
through areas of urban type development which are outside of urban
areas defined for this study (i.e., in areas of less than 5,000
population in 1990). ‘

3/ Needed new local roads (included in 1990 functional classification).
Mileage should be grouped by type of development and anticipated ADT,
in accordance with the column headings in the upper portion of the

schedule.
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SCHEDULE MA-2

Miles of Urban Local Streets

Small urban areas ~ 5,000 to 9,999 population

State
Existing Street Mileage BOE No. 04-§69053
Industrial or Residential streets
commercial
Existin 6000 Under Low 2/ Medi?m 3/ High.g/ Total
xLsoIne ADT or 6000 density {density density
Surface ADT
Type }“/ o more
3
© IDsgn. Std. 10 |Dsgn. Std. 41 Dsgn. Sta.42 {Dsan. Stak3|Dsgn, Stalh
High 1
Inter. 2
Low 3
Gravel or
lower 5
Total
Proposed Street Mileage 5/
Existing and Proposed Street Mileage
Total

See table I1I-14 for surface type definitions.
Low density development - 2 or less dwelling units per acre.

Medium density development - 2.1 to 6.0 dwelling units per acre.

High density development - over 6 dwelling units per acre.
Needed new local streets (included in 1990 functional classification).
Mileage should be grouped by area served and anticipated ADT, in
accordance with the columm headings in the upper portion of the

schedule.
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SCHEDULE MA-3

Miles of Urban Local Streets

Small urban areas - 10,000 to 24,999 population

State
Existing Street Mileage BOB No. D4-SC4053
Industrial or ' ,
Existing commercial Residential streets
Surface
Type 1/ 6000 Under Low 2/ | Medium 3/} High 4/ lrocal
ADT or 6000 density density density
) more ADT
o
S
Dsgn.Std40Dsgn. Std 41 Dsgn. Std.42Dsgn. Std.43] Dsgn. Stdh4
High 1
Inter. 2
Low 3
Gravel or
6
lower
Total
Proposed Street Mileage 5/
Existing and Proposed Street Mileage
Total

/ S8ee table IIL-14 for surface type definitions.

/ Low density development - 2 or less dwelling units per acre.

/ Medium density development - 2.1 to 6.0 dwelling units per acre.
/ High density development - over 6 dwelling units per acre.

/ Needed new local streets (included im 1990 functional classification}.
Mileage should be grouped by area served and apticipated ADT, in

accordance with the column headings in the upper portion of the
schedule,
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SCHEDULE MA-4
Miles of Urban Local Streets

Small urban areas - 25,000 to 49,999 population

State
Existing Street Mileage EOE No. D4-569053
Industrial or i Lal
commerical Residential streets
Existing Total
Surface 6000 Under
Type 1/ ADT or 6000 Low 2/ Medium 3/ { High 4/
a more ADT density density density
S
©
Dsgn.Std40|Dsgn. Std4l [Dsgn, Std42)Dsgn. StdA3Dsgn.Std.44
High 1
Inter, 2
Low 3
Gravel or
lower 6
Total
Proposed Street Mileage 5/
Existing and Proposed Street Mileage
Total

1/ See table ITI-14 for surface type definitions.

2/ Low density development - 2 or less dwelling units per acce.

3/ Medium density development - 2.1 to 6.0 dwelling units per acre.

4/ High density development - over 6 dwelling units per acre.

/ Needed new local streets (included in 1990 functional classification).
Mileage should be grouped by area served and anticipated ADT, in
accordance with the column headings in the upper portion of the
schedule.




SCHEDULE MA-5

Miles of Urban Local Streets

Individual Urbanized Areas

State Urbanized Area
Existing Street Mileage BOB Mo, 04-569053
Industrial or Residential streets
commercial
Existing Total
Surface 6000 Under Low 2/ Medium 3/§f High 4/
Type L/ ADT or 6000 density | density density
@ more ADT
S
O
Dsgn. Std40Dsgn. Std4l Psgn Std.42 Dsgn. Stdf3|Dsgn. Std.#
High 1
Inter. 2
Low 3
Gravel or ig
lower
Total ]
Proposed Street Mileage 5/
Existing and Proposed Street Mileage
Total

1/ See table ILI-14 for surface type definitions.

2/ Low density development - 2 or less dwelling units per acre.

3/ Medium density development - 2.1 to 6.0 dwelling units per acre.

4/ High density development - over 6 dwelling units per acre,

5/ Needed new local streets (included in 1990 functiomal classification).
Mileage should be grouped by area served and anticipated ADT, in
accordance with the column headings in the upper portiom of the
schedule.




Subsequent use of the data recorded in schedules MA-1 through
MA=5 will require line entries, in subsequent schedules, of the
mileage posted in each cell of schedules MA-1 thvough MA~5. The
coded identification of such line entries will be based on the
combination of design standard code corresponding to the ADT group-
ing, terrain and type of development, and the code corresponding to
the existing surface type. For schedules MA-1 the appropriate design
standard codes from table VI-3, page VI-18, are to be entered at the
head of each column, being dependent on the terrain type indicated
at the top of the form. Design standard codes for the urban schedules,
MA-2 through MA-5, and surface type codes for all schedules, have
been indicated on the forms.

A gchedule MA-1 should be prepared for each rural costing
area, and a schedule MA-~5 for each urbanized area. Only a single
copy of each of the schedules MA-2 through MA-L, applying to all
places in each size group, is necessary. The total mileage shown
on these forms must equal the total local road and street mileages
reported for the 1990 functional classification iIn accordance with
instructions in section IT. Procedural suggestions for stratificat-
ion of rural and urban mileages are given below.

Rural local roads

Procedures for stratifying rural mlleage willl depend on the
degree of detail available in existing maps and local road inventor-
ies. In some cases stratification by surface type may be available
directly from road inventory data. County series general highway
maps or USGS maps may also be examined to determine location and
extent of development in an area to assist in estimating current
ADT's where local roads are not included in the State or county
traffic counting program. When the mileage of dense or urban type
development is being determined, short isolated segments may be
ignored. Only communities large enough to have a network of streets
need be considered.

377-268 O - 70 - 12
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Where detailed local road inventory data are not available,
the sample mileage chosen for field appraisal (see section III) may
also serve to identify the stratifications needed for schedule MA-1.
To the degree possible however, complete inventory data are prefer-
able for this purpose.

Small urban and urbanized areas

Categories for stratification of local street mileage are as
shown on schedules MA-2, 3, 4, and 5. For small urban areas, it is
recommended that the proportion of mileage in each stratification
be determined from a sample of whole urban areas. An initial sample
of three places, for each population group is recommended. The
sample may then be enlarged 1f a reascnable degree of consistency 1is
not apparent in the proportion of mileage in the various strata.

Using the 1990 map for the sampled urban area, delineate
those portions of the urban area that can reasonably be expected
to be industrial and commercial in 1990, 1/ Within these areas
identify the mileage of local streets which would have a design
ADT of 6000 or more and the mileage with a design ADT of less than
6000. There will probably be very few miles, if any, of local
streets with an ADT of over 6000, especially in small urban areas.

The remainder of the urban area will be considered residential
and must be substratified on the basis of density of development 1/
(low, medium, and high) as defined on schedules MA-2, 3, 4, and 5.
This stratification should be for reasonably large areas rather than
for developments of only one or two blocks. The local street mileage
in each density group can be determined by examining one or more
subareas in each group and establishing a mileage-per-square-mile rate.
Applying these rates to the total of the subareas in each density
group establishes total local street mileage for each of the three
stratifications. Some further adjustments will naturally be necessaxry
to assure that the total local street mileage (industrial and
comnericial plus residential) for the sampled urban area is equal to
the total local street mileage as previously classified for that

g/ Iocal land use planning maps, zowning maps, DHUD 701l study maps

or any other readily available information may be used 1n accomplish-
ing these stratifications.
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urban area. The mileage in each category in the sample small urban
areas should then be expanded based on the total mileage in the
population strata and entered on the appropriate schedule.

A similar procedure is recommended for urbanized areas.
However, in selecting the sample of local mileage for field
appraisal, (see section ITI) the selected sample should be checked
to assure that it is adequately representative of all ADT and
density substratifications.

Step 2: Appraisal of Present Adequacy

When the total local road mileage has been stratified, the
next step is the determination of the percentage of mileage in each
design type that is presently deficient. This 1s accomplished on
the basis of a field inventory of local road mileage, sampled as
specified in section III. Minimum tolerable conditions criteria are
given in tables VI-1 (rural) and VI-2 (urban) on pages VI-12 and 13 .

In the field appraisal process, a road or street section
should be rated intolerable for pavement condition only when it is
considered that the condition cannot be corrected through routine
maintenance.

Ag an aid in field appraisal of local road and street
tolerability, field worksheets TI-1 and TI-2, pages VI-1k4 and 15,
are included herein. Use of these worksheets, which require the
minimum amount of evaluation data, or of similar forms is recommended.
While submittal of these worksheets is not required, they should be
retained in the State's files for reference purposes.

The Tield appraisal data from worksheets TI-1 and TI-2 are to
be used to stratify the total existing mileage inventoried in step 1
into tolerable and intolerable groupings. These mileages will be
used subsequently in step 5 as inputs to schedules MA-8 through MA-12.
Ag an aid in carrying out this stratification, and in explaining
what is involved, recommended worksheet TI-3, page VI-16 , is included
herein.
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BOSZ Na. 04-889053

WORKSHEET Ti-1 RURAL LOCAL ROADS TOLERABILITY INVENTORY

HI-IA

W =
COST AREA SHEET . oF
als 7 o Strustures {{iver 20" Span)
Route Section 0 Eegw |EXSS =] 28 4
Length SEY EFEL]| 2% (B8 N 25| %
Humber 5 el Current ABT 22 BB EEE |+ & s 8=% scw |E8| B
Route B 2EE [EeBe| S8 |58 FISF | BEF (TZ| B
Mumber ot @ = < Fags &% f';zg
From Te 3 4 g g 7 3 g i | 9t 92 113 136 |15 §18 17 18 i 1% |20 | 21 22 23
1
i S
|
, T A ) - .
i
i
i - L 4
] i
|
1 I
;
*Enter total bridge length for all bridges within section.
*21¢ bridges are intolerable but roads are tolevable within a section, separate their mileages and use a single tine entry, with zppropriate status code, for each.
Column 32 Column 18 Column 22 Column 23
Existing Surface Type Surlace Adeguacy Loading Adequacy™ Status
High ~1 Adequate — “See Table ¥I-1 for minimum tolerable corditions Tolerable — 1%
Intermediate — 2 Acceptable — 2 intolerable — 2
Low -3 fnadequate — 3 Adeguate —1
Gravel -4 inadequate — 2

Grade & Drain ~ 5
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One copy of TI-3 should be made out to correspond with each
of the schedules MA-1 through MA-5 that were prepared in step 1.
For each cell in the existing mileage portion of the aforementioned
schedule, there will be a line entry in worksheet TI-3. Each line
entry is identified by a 3-digit code, the first two of which
repregent the design standard number and the third of which represents
the existing surface type code. (This same line item identification

is to be used subsequently in schedules MA-8 through MA-12.)

» On worksheet TI-3 existing mileage data, from a particular
MA=1 through MA-5 schedule,are entered in column 3, with appropriate
design standard and surface type identification coded in columns 1
and 2. TField inventoried mileage from worksheet TI-1 or TI-2,
stratified by the same design standard and surface type categories,
is then entered in columns 4, 5 and 6, these columns representing
tolerable, intolerable and total field inventoried mileage, respec-
tively. The field inventoried mileage from columns 4, 5 and 6 are
then converted to percent tolerable and intolerable in columns 7 and
8. These percentages are applied to total mileage from column 3
to arrive at total tolerable and intolerable mileage in columns 9
and 10. These last two columns are input to schedules MA-8 through
MA-12 in step 5.

Step 3: Developing Construction Costs

The third step is the development. of typical initial costs-
per-mile for construction for each design standard. Standards are
shown in table VI-3 (rural) and table VI-4 (urban) on pages VI-18
and 19. In general the instructions included in section III concern-
ing the preparation of typical per mile costs also pertain to local
roads and streets.

Costs are categorized by (1) grading and drainage and (2)
surface and base, for both rural and urban. For local rural roads
(except dense development) structures over 20 feet in length are
also to be included. TFor urban local streets and for the similar
category of rural dense development, structure costs will not be
calculated since such structures are so few as to have negligible
effect on total costs. Right-of-way cost is not included, since on
existing facilities it has a nearly indefinite economic life, and in
most cases is furnished by abutting land owners or by land developers.
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Costs are to be recorded in the second, third and fourth
columms of schedule MA~6, Per Mile Costs for Rural Tocal Roads, on
page VI-21, and schedule MA-T, Per Mile Costs for Urban ILocal Streets,
on page VI=22, A schedule MA-6 should be prepared for each rural
cost area. Costs should be entered only for the design standards
applicable to that cost area. (It is assumed that each cost area
will have one prevailing type of terrain.) A schedule MA-T should
be prepared for each size group of swall urban areas if significant
differences exist in typical costs. Similarly, a schedule MA-T
should be prepared for each urbanized area unless several urbanized
greas have similar cost experience.

To determine structure costs on rural local roads, the
following procedure is recommended. Several rural counties should
be selected which have detailed inventories of roads and bridges.
Mileage of roads and bridges should be separated and summarized by
terrain, surface, and traffic volume and the average structure length
per mile determined. Costs will then be deterrmiined for structures on
g per-mile basis for each design standard. Where such inventories
are not available, they should be obtained in conjunction with the
sample inventory previously described.

Step 4: Determining Average Annual Costs Per Mile

The fourth step is determination of the average annual costs
per mile for each major component for each design standard. Briefly,
this involves multiplying the initial per-mile construction costs which
were developed in step 3 and posted in schedules MA=6 and MA-T, by
the cost factors provided in tables VI-5, VI-6 and VI-T, page VI-23,
and posting these values in schedules MA-6 and MA=T.

Studies have indicated that for local roads and streets the
investment in grading has an average life of 50 years; high, inter-
mediate, and low type pavements 30, 25, and 20 years, respectively;
gravel surfaces 15 years; and structures 50 years. It is emphasized
that these data represent the average lives of investment in the
individual component and should not be confused with the average
life of the physical facilities themselves; there being salvage value
in the physical facilities. Table VI-5, has been prepared taking
into consideration the average lives of investment of the various
components, The average annual cost factors in tables VI-5, VI-6 and
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Table VI-5.--Average annual cost (per $1000 initial cost) to retain
presently tolerable facilities (rural or urban) in service over a
20=-year period.

Presently graded and drained to be replaced by gravel $73.30
Presently gravel to be replaced by gravel 63.60
Presently gravel to be replaced by low 53.70

Surfacef Presently low to be replaced by low h7.70
Type 1/f Presently low to be replaced by intermediate 45,30
"} Presently intermediate to be replaced by intermediate 35.80
Presently intermediate to be replaced by high 34.80
Eggesently high to be replaced by high 29.40
Grading and drainage 15.30
Structures 15.30°

Teble VI-6.-~Average annual cost (per $1000 initial cost) to recon-
struct and retain presently deficient (rural or urban) facilities or
construct new rural facilities, over a 20-year period.

Gravel $88. 40

Surface] Low T70.20
Type 1/l Intermediate 63.90
T fHigh 60.30
“Creding and drainage s5L.4o
Structures 54.40

Table VI-T.--Average annual cost (per $1000 initial cost) to retain
new urban facilities in service over a 20-year period.

~ {Low $27.70
Surface] Intermediate 19.20
Type 1/f High 14k.10
" “Grading and drainage 5.70

1/ See Table III-1L for surface type definitions.
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VI-T7 responsive to three basic situations. Table VI-5 concerns
costs to retain in service existing facilities (rural or urban)
which are presently tolerable. Table VI-6 concerns costs to
reconstruct and retain in service existing facilities (rural or
urban) which are presently deficient, or to construct new rural
facilities. Table VI-T concerns costs to retain in service new
urban facilities. (In this last category, the initial construction
cost is assumed to be borne by the developer.)

These cost factors in tables VI-5, VI-6 and VI-T7 are given
in terms of cost per mile per $1000 of initial construction cost.
The appropriate cost factors are multiplied by the initial cost
per mile entries in schedules MA-6 and MA-7. The resulting average
annual per mile costs are then entered in the appropriate columns in
schedules MA-6 and MA-T.

Step 5: Determining Total Average Annual Costs

The fifth step in the procedure is to bring the mileage data
and average annual costs per mile estimates together to develop
total annual costs.

These costs are to be developed on schedules MA-8 through
MA-12, pages VI-25 through 29. There will be one of schedules MA-8
through MA-12 corresponding to each of schedules MA-1 through MA-5.
That is, a schedule MA-8 is to be prepared for each rural cost area,
and a schedule MA-12 for each urbanized area. For schedules MA-O
through MA-11, which appI?w%S the three size groups of small urban
areas, only a single copy of each schedule, applying to all places

in that size group, will be required.

Schedules MA~8 through MA-12 have been developed in data card
format to facilitate subsequent datae handling. However, these five
schedules are the format in which local road and street needs data
are to be submitted to Public Roads. Coding instructions are provided
on page VI- 31.
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Each of schedules MA-8 through MA-12 is developed in three
sections for tolerable, intolerable and new mileage respectively.
Within each of these sections mileage is stratified according to
each combination of design standard and surface type. These
stratifications can be taken from worksheet TI-3 (see step 2) for
exlsting mileage, both tolerable and intolerable. Data for new
mileage can be taken directly from schedules MA-1 through MA-5.

In columns 10-12 enter the appropriate codes for the
applicable combination of design standard number and existing
surface type.

In filling in the remaining columns on these schedules, the
"Annual Cost Per Mile" to be entered in sections B, C, and D is to
be taken from the previously discussed schedules MA-6 and MA-T.
After the annual costs per mile are entered, annual costs should be
calculated by multiplying the annual costs per mile by the miles
for each design standard and posting the results in section E
through H.

From the maintenance schedule in section VII, obtain the
per~-mile maintenance costs which are to be entered in section
V and then used to determine the total maintenance costs in section K.

Annual costs of construction and maintenance should then be
totaled from sections H and K and shown in section L.

From the administration schedule in section VII obtain the
administration cost percentage and indicate same,as well as the
total administration costs, in section M.

Total annual costs should then be entered in section N which
is the sum of sections L and M.

Specific coding instructions for schedules MA-8 through MA-12
follow. While these schedules are the only local roads needs data,
to be submitted to the Washington office, all other information (on
both worksheets and schedules) should be retained in the State files
for future reference.




1.
2.

(O

\O o

1
1
1

0.
1.

o]

[l

VI-31

Coding Instructions for Worksheets MA-8 through MA-12

Ttem Column Number

State Code - See appendix B, table B-1

Location - Precoded

Urbanized Area Code - Not applicable to MA=8;
Code 997 on MA-9; Code 998 on MA-10, Code 999

on MA-11l. See appendix A, table A-1 for codes
for MA-12.

Cost Area Code - On MA-8 enter an appropriate
code (as discussed in section II) for the cost
area being reported. Code '00" on MA-9 through
MA-12.

Status -~ Precoded

Design Standard Number - See tables VI-3 for
codes for MA-8. These columns are precoded

from table VI~-4 on MA-Q through MA-12

Exigting Surface Type - Precoded on MA-9 through
MA-12, Where not precoded on MA-8, code as follows:

High -=mrreecemamn e 1
Intermediate-cmam——- 2
LW e o e 3
Gravele--eemmmmmm———— L
Graded and drained - 5

Miles
Annual Costs ($1,000):

Grade & Drain

Base & SBurface

Structures (MA-8 only)

Total
Annual Maintenance Cost ($1,000)
Annual Cost of Administration ($1,000)
Total Annual Cost ($1,000)

1-2
3
L-6

7-8

15-20

21-27
29-35
37-43
45-52
5h-61
62-69
TO-T77







SECTION VIL

DEVELOPMENT OF MAINTENANCE AND ADMINISTRATION COSTS

In order to complete calculations leading to annual program
costs for the various functional systems - rural and urbam - it is
necessary that States provide estimates of costs of maintenance and
administration applicable to each. For systems other tham the
Interstate, maintenance costs on an annual per-mile basis and
administrative or overhead costs as a percentage of total annual
capital outlay and maintenance costs are needed. These costs
provide the basis for the calculated maintenance and administration
costs reported on the worksheets as described in sections IV and V.
Because needs on the Interstate system are not developed on the
sampling basis common to the other systems, a different reporting
format, applicable only to the Interstate system, is described at
the end of this section. The description of the nature of
maintenance and administrative costs, as covered below, applies to
all systems.

Because maintenance cost records, where available, are not
kept according to functional system and because some records are
ambiguous in separating construction and administration costs from
actual costs of maintenance, some manipulation of known cost data
will be required. Similarly with regard to administrative costs,
estimates based on experience will have to be made because of the
mix of jurisdictions which will be involved in some functional
systems.
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MAINTENANCE COSTS

In developing per-mile maintenance cost estimates, care
should be taken to include only those costs which can be considered
physical maintenance or traffic services as described in the AASHO
Manual on Uniform Highway Accounting Procedures. These AASHO
descriptions are included below. Contract maintenance costs as
well as force account costs should be included. Costs of stop-gap
and minor replacement comnstruction (betterments), generally included
in maintenance budgets, should be excluded from this maintenance
estimate since they will be included as construction costs in
compiling annual programs. Cost estimates should assume adequate
levels of maintenance expenditures at 1969 prices as distinguished
from actual expenditures which may reflect arbitrary budget
restrictions.

Care should be takem not to duplicate equipment and material
costs im arriving at maintenance cost estimates. For instance,
if equipment rentals are charged against specific operations, then
equipment purchases should not be considered in arriving at estimated
per-mile maintenance costs. Similarly, if aggregates and other
materials are charged to maintenance sections in normal cost
accounting procedures, costs of stock-piled materials should not be
considered as additional maintenance costs even though they might
be listed as expenditures for maintenance in a particular year,
Costs of operating ferries and draw-bridges and like items should
be prorated to the per-mile costs of the systems to which they
generally apply.

The Maintenance Schedule shown on page VII- 3 provides for
reporting the average annual per-mile maintenance cost for various
system categories. The pertinent information for both the rural and
urban functional systems is to be presented in this schedule,

The descriptions of physical maintenance and traffic services
given in the AASHO Manual of Uniform Highway Accounting Procedures
are as follows:
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Physical Maintenance

The following routine maintenance operations, replacements,
and minor additions, although not all-inclusive, are considered
to be physical maintenance.

Roadway surfaces

Scarifying, reshaping, and restoring material losses.
Applying dust palliatives.

On bituminous or concrete surfaces, patching, repairing,
surface treating, joint filling, and mudjacking.

Replacement of traveled way and shoulder in kind for less
than 500 continuous feet.

Resurfacing of concrete, brick, or bituminous pavements
with bituminous material of less than 3/4-inch thickness.

Replacement of unsuitable base materials in patching operations.
Shoulders and side road approaches
Scarifying, reshaping and restoring material losses.
Applying dust palliatives
Patching and repairing all bituminous types, including base.
Resealing bituminous types.
Reseeding and resodding.
Roadside and drainage
Reshaping of drainage channels and side slopes.
Restoration of erosion controls.
Cleaning and repairing culverts.

Removing slides.
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Mowing and tree trimming.
Replacing topsoil, sod, shrubs, etc.

Replacement, with essentially the same design, of curb,
gutter, riprap, underdrain, and culverts.

Structures
Cleaning, painting, and repairing.

Replacements, with essentially the same design, or rails,
floors, stringers, and beams.

Replacement of walls in kind.

Repairs of drawbridges and ferries.

The replacements and additions of a minor nature as listed
above are considered to be physical maintemance. Where they become
extensive or costly, such operations should not be charged to

maintenance but to construction.

Traffic Services

The following maintenance operations, although not all-inclusive,
are considered to be traffic services to the public.

Snow
All operations resulting from snow, such as erection of
snow fences to minimize snowdrifts and the actual removal
of snow from the traveled way.

Ice

All operations to reduce hazard due to icing of the roadway
surface; such as, sanding, the application of chemicals to
lower melting point, opening of inlets,; actual removal of ice
as by scraping, and in some instances the supplying of heat.
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Iraffic control and service facilities
Painting of pavement stripes and markings.

Painting, repairing, and replacement in kind of signs,
guardrail, traffic signals, lighting standards, etc.

Maintaining rest areas.
Replacement or roadside rest areas in kind.

Additions of small numbers of conventional traffic control
devices, including signs.

Servicing highway lighting and traffic control devices.

The furnishing of power for highway lighting and traffic
control devices and the regular replacement of parts such as
light bulbs.

River crossings

The operation of ferries is considered to be a traffic
service., The cost should include the cost of power,
operators, and periodic replacements. The cost of repairing
these facilities should be included as physical maintenance,

Drawbirdges serve both highway and river traffic and their
cost properly should be divided between the two. As in the
case of ferries, their cost of operation should include the
cost of power, operators, and periodic replacements, and
that part chargeable to the highway should be considered
traffic services. The cost of repairing these bridges is a
proper charge to maintenance, and that part chargeable to
the highway is a physical maintenance charge. Because of
the division of cost between highway and river traffic, the
cost of maintaining and operating drawbridges should be kept
in a separate account.
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Road services

The cost of services performed directly for road users,
among which are supervision of roadside rest areas, cleaning
operations on roadsides, motor vehicle repair and towing
services, and operation of information booths.
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COSTS OF ADMINISTRATION

In general, administration costs described in Chapter IV
of the'"Manual of Uniform Highway Accounting Procedures'are items
of cost that cannot be charged to identifiable capital outlay
projects or specific maintenance operations. These include in part:

Salaries and expenses of commissioners.

Salaries and expenses of chief engineer and staff engineers.
Other central office salaries.

Costs of planning and research activities.

Costs of building construction and maintenance,

Employee benefits such gs sick, jury and military leave,
compensation insurance, pension fund costs, Federal
insurance contributions and the like.

Administrative costs are related both to the level of
governmental organization which administers highway affairs and
to the costs of constructing and maintaining the roads themselves,
The extent of planning and research activities carried out by the
administering organization should have significant influence on
this cost. Large city administration costs are, generally, greater
than those for small cities because of the relative complexity of
operations.

The Administration Schedule shown on page VII-9 should be
completed to show for each system (including the Interstate, if
desired), on a percentage basis, the estimated cost of administration.
The figure which is entered should represent, in terms of a percentage
of the total cost for the capital outlay program {comstruction,
right-of-way, preliminary engineering, etc.,) and the maintenance
program, the additional cost for administration. For example, if
a governmental unit foresees an 83 million dollar capital improvement
program, a 17 million dollar maintenance program, and 5.2 million
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for administration om a particular system, 5.2% should be
entered. All that is expected is a reasonably comsistent

array of estimated values that can be readily developed on the
basis of personal knowledge, experience, and judgment. These
factors, when applied to the total costs of capital outlay and
maintenance should represent all highway program costs not
otherwise covered., Highway patrol and other traffic police
costs are to be excluded. Also, debt service (interest payments,
principal retirement, or sinking fund requirements) shall nct be
included in the determination of administration costs.
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MAINTENANCE AND ADMINISTRATION COSTS FOR THE
INTERSTATE SYSTEM

Because section by section dats are reported om only a
portion of the Interstate system (see page III-22) and because
no expansion factor for the entire system is developed for this
study, it is necessary to report Interstate maintenance and
administration needs on a separate schedule. This schedule is
showm on page VII-12.

It should include the anticipated maintenance needs, as
previously defined, for the twenty-year period, 1970 to 1990, omn
all Interstate regardless of its present status. The estimates
should reflect however that certain as yet uncompleted sections
will not have maintenance costs for the full twenty-year period.

Administration cost estimates should be developed as
previously described and should reflect administration costs for
completing the Interstate system. In other words, factors as
described on page VIL-8 should be applied to the total of the
section by section needs included in this study plus additional
costs included in the 1970 Interstate Cost Estimate plus
maintenance needs.

As will be noted on the schedule, data are to be reported
by the following categories: Rural; small urban areas substratified
by the three population groups; and by individual urbanized areas.
Urbanized area codes to be used are those included in appendix A,
table A-1. It will be necessary for some States to use more than
one sheet in order to report data for all urbanized areas.
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SECTION VIII

SUBMITTAL OF DATA DEVELOPED DURING THE HIGHWAY NEEDS
EVALUATION PROCESS

This section of the manual summarizes the data submittal
requirements of the needs evaluation portion of the study. Table
VIII-1 lists those items needed to fulfill the various requirements.
The total data submittal requirements of this study are listed in
table II- 1 , page II-22 , and table VIII-1, page VIII-Z.

A1l submittals are to be made via the State highway departments
to the Bureau of Public Roads division office. The regional offices
should not forward the data to the Washington office until their
review of the data (except the urban and rural needs section/subsection
data tape) has been completed and revisions, where necessary, have been
made .

All submittals to the Washington office should be made by
April 1, 1971, and should be addressed to:

Functional Classification and Needs Study
Office of Planning

Bureau of Public Roads

Federal Highway Administration
Washington, D. C. 205391
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Table VIIL~-1--Summary of the data submittal requirements
of the needs evaluation process

Ltem Coverage Number of
Copies 1/

Rural needs section/sub-
section dataset on tape

and One statewide 12/
urban needs section/sub-
section dataset on tape

State highway department Statewide 3
narrative report

Bureau of Public Roads
division office Statewide 2 3/
narrative report

Schedule MA - 8 One per rural cost area 3
Schedule MA - 9 ‘Gne statewide 3
Schedule MA - 10 One statewide 3
Schedule MA - 11 One statewide 3
Schedule MA - 12 One per urbanized area 3
Maintenance Schedule One statewide 3
Administration Schedule Cne statewlide 3

Maintenance and Administration
Schedule for the Interstate One statewide 3
System

1/ Wherever three copies are called for one of each is for the Bureau of
Public Roads division office, FHWA regional office, and the Washington office.
gj The urban and rural needs section subsection datasets are to be

submitted directly to the Washington office on computer tape, in the format
specified in appendix I, after all errors detected during the edit and
contingency checking process have been corrected. A copy of the tape need
not be furnished to the division and regional offices.

3/ One is to be provided for the FHWA regional office and one for the

Washington office.
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URBAN AND RURAL NEEDS SECTION/SUBSECTION
DATA TAPE

The data contained on the rural and urban worksheets
discussed in sections IV and V shall be punched on data processing
cards, sorted as card images on tape, and converted to standard
tape formats as described below and shown schematically in figure
VIIT-1 for rural and figure VIIL-2 for urban. All needs section/
subsection data cards (or card images on tape) shall undergo a
thorough edit and contingency checking process, with all necessary
corrections made to the data files prior to the creation of the
data submittal tape.

An IBM 360 (Operating System} computer program is available
in the System 360 Urban Transportation Planning Package distributed
by the Office of Planning, Bureau of Public Roads for converting the
EBCDIC sorted card images to the standard tape formats specified.
Sample setups for sorting and converting the card images using this
program and the IBM supplied sort utility program are included in
appendix I. Additional specifications for the data submittal tapes
include the following:

All tapes shall be 9 track.

The tapes shall be in EBCDIC.

Standard labels shall be used.

Both the rural dataset and the urban dataset shall

be furnished on one tape. The first dataset shall

contain the rural section data and the second dataset

shall contain the urban section data.

5. Submittal tapes shall be submitted with the volume
serial number NHNSxx, where xx is the two digit code
unique to each State furnished in appendix B. A sample
setup for initializing a tape volume serial number
using the IBM supplied utility program IEHINITT is included
in appendix I.

6. Tape density shall be either 800 or 1600 bytes per inch.

7. Each State shall furnish the Washington office with the

DSNAME's and recording density for its submittal tape.

RSOV I S S
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8. Record Format (RECFM) = FB (Fixed Blocks)

A, Rural-Togical Record length (LRECL) = 171 bytes
block size (BLKSIZE) = 1,710 bytes
B, Urban-Logical record length (LRECL) = 179 bytes

block size (BLKSIZE) = 1,790 bytes.
9. The data must be in sort in the following order:

&. Rural Dataset
st order soxrt--1990 functional subsystem
2nd order sort--Route number
3rd order sort--Section number
4th order sort--Subsection number
5th order sort--Card number

B. Urban Dataset
1st order sort--Urbanized area code (including codes 997,
998 and 999 for small urban areas).
Z2nd order sort--1990 functional subsystem
3rd order sort--Route number
4th order sort--Section number
5th order sort--Subsection number
6th order sort--Card number
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NARRATIVE REPORTS

A narrative report concerning the classification and needs
study should be prepared by each State and each Public Roads Division
office.

The report prepared by the State should include, as a
minimum, the following:

1. A general discussion of the 1990 functiomal classification,
including an explanation of deviations from the guidelines,
Stateline coordination difficulties (if any), and type
and extent of local participation obtained.

2. A general discussion of the sampling procedure used to
arrive at the sample for the needs evaluation. Sampling
procedures are to be approved by the Federal Highway
Administration regional office prior to their use.

3. A general discussion of the amount of field appraisal
necessary to obtain the input data for needs analysis,
by functional system.

4. A discussion of any difficulties in applying both
minimum tolerable conditions and design standards to
the needs sections,

5. A short discussion of the stratification procedure
used for the mass analysis of local roads and streets,
as included in section VI of this manual.

6. A general discussion of the derivation of unit costs
used during the needs evaluation process. Unit costs
are to be approved by the Bureau of Public Roads division
office prior to their use,

The Division Office narrative report should include, as a
minimim, the following:

1., A general discussion of the direct involvement by
division office personnel, in the conduct and review
of the classification and needs study.

2. All pertinent comments regarding application of
standards and criteria during the conduct of the study
in the State.
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DATA SUMMARY FORMS AND SCHEDULES

Completion of several series of data summaries and schedules
is necessary to perform the mass analysis of needs for local roads
and streets, to derive unit costs and to estimate both maintenance
and administration costs. Those which are to be submitted are indicated
below. All others are to be retaimed in the State highway department
files.

Mass Analvysis Data Schedules

A series of 12 data schedules are contained in the discussion
of the mass analysis procedures for local roads and streets in section
VI. Schedules MA-8 through MA-12 are to be submitted to the Bureau
of Public Roads in triplicate.

Maintenance and Administration Data Schedules

The completed maintenance cost schedule, page VII-3, and the
completed administrative cost schedule, page VIL-9, are to be
submitted to the Bureau of Public Roads in triplicate. In addition,
the completed maintenance and administration schedule for the
Interstate System, page VII-12, is to be submitted to the Bureau
of Public Roads imn triplicate.



APPENDIX A

Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 1 of 13
Urbanized Population
State and urbanized area area
code 1/ 1960 2/ 1990
Alabama
Anniston 260 - 62
Birmingham 006 521 907
Columbus (part) 007 28 L7
Decatur 275 - 58
Dothan 276 - 60
Florence 237 - 121
Gadsden 008 69 96
Huntsville 009 75 174
Mobile 010 268 585
Montgomery 011 143 281
Tuscaloosa 012 77 169
Alaska
Anchorage 210 - L2
Arizona
Phoenix 013 522 1,620
Tuc son 01k 227 840
Yuma 277 - 60
Arkansas
Fort Smith 015 60 110
Little Rock-North Little Rock 016 185 178
Pine Bluff 017 - 122
Texarkana (part) 018 20 39
California
Ansheim-Santa Ana-Garden Grove 278 - 1,450
Bakersfield 019 12 300
Concord-Walnut Creek 3h1 - -
Eureks, 279 - 60
Fairfield-Suisun 345 - -
Fresno 020 213 L70

1/ Several States have requested the inclusion of additional
urbanized areas for which area codes have been provided but population
projections have not. It will be incumbent upon those States to supply
the population projections. It should be noted, however, that some of
these aress may be included in larger urbanized areas by 1990.

2/ Data from U.S. Census of Population 1960, Volume 1, Part A.



A-2

Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 2 of 13
Urbanized Population
State and urbanized area ares
code i/ 1960'3/ 1990
California (continued)
Los Angeles-lLong Beach-Pomona-Ontario 021 6,675 12,950
Modesto 342 - -
Monterey-Seaside 280 - -
Oceanside-Carlsbad 3hly - -
Oxnard-Port Hueneme 346 - 166
Sacramento o2k L52 1,220
Salinas 025 - 112
San Bernardino-Riverside 340 377 793
San Diego 027 836 2,800
San Francisco-Oakland-San Jose 028 3,03h 6,116
Santa Barbarsa 030 73 028
Santa Cruz 281 - 135
Santa Rosa 282 - 122
Stockton 031 1h2 260
Vallejo-Napa 283 - 230
Ventura 343 - 109
Colorado
Boulder 28l - 120
Colorado Springs 032 100 322
Denver 033 8ol 1,8L0
Fort Collins 285 - 60
Greéley 27k - 55
Pueblo 03k 103 188
Connecticut
Bridgeport-Norwalk-Stamford-

New Haven-Meriden 035 9L7 1,613
Danbury-Bethel 262 - 3/
Hartford-New Britain 036 L81 1,150
New London 263 - 90
Norwich 286 - 60
Springfield-Chicopee-Holyoke (part) 037 31 L5
Waterbury 261 12 247

Delaware ,
Wilmington (part) 038 266 565

1/ See footnote 1, p. A-l.

3/ See footnote 2, p. A-1.

3/ Urban-in-fact area that contained in excess of L9,999 inhabi-
tants in 1968,
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 3 of 13
Urbanized Population
State and urbanized area ares,
code 1/ 1960 2/ 1990
District of Columbia
Washington, D.C. (part) 039 76l 890
Florida
Brevard County (Cocoa Beach) 225 - 3/
Daytona 22l - 85
Fort Lauderdale 0LOo - 1,050
Fort Meyers 255 - 56
Fort Pierce 287 - 55
Gainesville 220 - 66
Jacksonville oLl 372 860
Key West 25h - 3/
Lakeland 251 - 76
Miami oh2 853 1,930
Orlando oh3 201 567
Panama City 253 - 81
Pensacola okl 128 237
St. Petersburg oLs 325 867
Sarasota-Bradenton 221 - 125
Tallahassee oli6 - 10k
Tampa. oh7 302 86l
Titusville 288 - 60
West Palm Beach oL8 173 hhs
Georgia
Albay ol 58 188
Athens 258 - 3/
Atlants 050 768 1,920
Augusta (part) 051 111 262
Chattanooga (part) 052 20 60
Columbus (part) 007 131 3L6
Macon 053 11h 183
Savannah 05l 170 327
Valdosta 289 - 58
Hawaiil
Honolulu 055 351 794
Kailua-Laniki-Kanehoe 272 - 6L

1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.
3/ See footnote 3, p. A-2.
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Table A-1l.--Historical and projected population in each urbanized area

(population in thousands) Sheet L of 13
Urbanized Population
State and urbanized area area
code 1/ 1960 2/ 1990
Tdaho
Boise 056 - 132
Idaho Falls 290 - 60
Pocatello 357 - -
T1llinois
Alton 291 - 135
Aurora 057 86 3/
Bloomington-Normal 058 - 85
Champaign-Urbana 059 78 167
Chicago-Northwestern Indiana (part) 060 5,480 9,025
Danville 292 - 67
Davenport-Rock Island-

Moline, Towa (part) 061 126 186
Decatur 062 90 131
De Kalb-Sycamore 353 - -
Dubuque, Towa (part) 063 2 3
Elgin _ 3h7 - -
Galesburg 293 - 60
Joliet 06l 117 3/
Kanakee 354 - -
Peoria 065 181 320
Quincy 29l - 57
Rockford 066 172 345
St. Louis (part) 067 276 183
Springfield 068 111 161

Indiana

Anderson 069 - 95
Bloomington 295 - 55
Chicago-Northwestern Indiana (part) 060 179 1,037
Elkhart 296 - 58
Evansville 070 1Lk 196
Fort Wayne 071 180 330
Indianapolis 072 639 1,350
Kokomo 297 - 83
Lafayette 073 - 88

1/ See footnote 1, p. &-1.

D/ See footnote 2, p. A~1.

3/ See footnote 3, p. A-2.
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet § of 13
_ Urbanized Population
State and urbanized aresa area
code 1/ | 1960 2/ | 1990
Tndiana (continued)
Louisville (part) 07k 72 157
Marion 298 - 66
Michigan City 299 - 69
Muncie 075 77 122
Richmond 300 - 62
South Bend (part) 076 199 327
Terre Haute 077 81 92
Towa
Cedar Rapids 078 105 221
Davenport-Rock Island-Moline (part) 061 101 162
Des Moines 079 2L 359
Dubuque (part) 063 - 86
Towa City 266 - 60
Omaha (part) 080 61 11
Sioux City (part) 081 90 106
Waterloo 082 103 176
Kansas
Hutchinson 301 - < 60
Kansas City (part) 083 272 831
Lawrence 302 - 75
Salina 303 - 65
St. Joseph (part) 08l 1 2
Topeka 085 120 215
Wichita 086 292 450
Kentucky
Cincinnati (part) 087 180 300
Huntington-Ashland (part) 088 18 61
Lexington 089 112 2L6
Louisville (part) 07hL 53L 1,115
Owensboro 30h - 73
Louisiana
Alexandria 273 - 105
Baton Rouge 090 193 Lo8

1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.

377-268 O - 70 - 15
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 6 of 13

Urbanized Population
State and urbanized area area
code 1/ 1960 2/ 1990
Louisiana (continued)
Lafayette 091 - 110
Lake Charles 092 89 232
Monroe 093 81 133
New Orleans 091, 8L5 1,680
Shreveport 095 209 1,18
Maine
Bangor-Brewer 257 - 68
Lewiston-Auburn 096 65 76
Portland 097 \ 112 176
Maryland
Baltimore 098 1,419 2,585
Washington, D.C. (part) 039 579 1,910
Magsachusetts
Boston-Brockton-Lowell 099 2,6l3 L,130
Fall River 100 118 121
Fitchburg-Leominster 101 12 97
Lawrence-Haverhill (part) 336 165 180
New Bedford 337 127 130
Pittsfield 102 62 85
Providence-Pawtucket (part) 103 Ll 83
Springfield-Chicopee-Holyoke (part) 037 118 680
Worcester 10k 226 310
Michigan
Ann Arbor 105 115 255
Battle Creek ) 216 - 106
Bay City 106 73 96
Benton Harbor-St. Joseph 2L7 = 3/
Detroit 107 3,538 6,050
Flint 108 278 5L5
Grand Rapids 109 29L 500
Jackson 110 71 110
Kalamazoo 111 116 200

1/ See footnote 1; p.
2/ See footnote 2, p.
3

A-
G A -
3/ See footnote 3, p. A~
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Table A-l.--Historical snd projected population in each urbanized area

(population in thousands) Sheet 7 of 13
: Urbanized Population
State and urbanized area area
code 1/ | 1960 2/ | 1990
Michigan (continued)
Lansing 112 169 250
Muskegon-Muskegon Heights 113 95 112
Saginaw 11h 129 184
South Bend (part) 076 21 Lo
Minnesota
Duluth-Superior (part) 115 111 130
Fargo-Moorhead (part) 116 25 L3
Minneapolis-St. Paul 117 1,377 2,3hlL
Rochester 271 - 78
St. Cloud 305 - 55
Grand Forks-East Grand Forks 320 - -
Misgsissippi ‘
Biloxi 118 - 105
Columbus 306 - 55
Greenville 307 - 88
Gulfport 308 - 70
Hattiesburg 309 - 55
Jackson 119 148 390
Meridian 310 - 75
Pascagoula 256 - 85
Missouri |
Columbia ' 26l - 55
Jefferson City 358 - -
Joplin : 265 - -
Kansas City (part) 083 649 1,342
St. Joseph (part) 08l 80 90
St. Louis (part) 067 1,392 2,L3l
Springfield 120 97 118
Montana
Billings 121 61 1h5
Great Falls 122 58 118

1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 8 of 13
Urbanized Population
State and urbanized area ares

code 1/ | 1960 2/ | 1990

Nebraska
Lincoln 123 136 283
Omaha (part) 080 330 61k
Sioux City (part) 081 7 15
Nevada
Las Vegas 124 89 507
Reno 125 70 170
New Hampshire
Lawrence-Haverhill (part) 336 1 7
Manchester 126 92 123
Nashua 311 - 65
New Jersey
Atlantic City 127 125 166
New York-N.E. New Jersey (part) 035 3,879 7,313
Philadelphia-Trenton (part) 128 7h9 1,848
Vineland-Millville~Bridgeton 129 - 90
Wilmington 038 17 2k
Wrightstown-New Hanover-
North Hanover 338 - -
New Mexico
Albuguerque 130 eh1 730
Las Cruces 312 - 70
Roswell 313 - 6L,
Santa Fe 31k - 66
New Tork
Albany-Schenectady-Troy 131 456 86l
Binghamton 132 148 30k
Buffslo-Niagra Falls 133 1,054 1,820
Elmira 315 - 105
Jamestown 005 - 3/
New York-N.E. New Jersey (part) 035 10,236 14,950
Poughkeepsie 316 - 130

1/ See footnote 1, p. A-l.
2/ See footnote 2, p. A-1.
3/ See footnote 3, p. A-2.
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 9 of 13
Urbanized Population
State and urbanized area area

code 1/ | 1960 2/ | 1990

New York (continued)

Rochester 134 Lok 930
Syracuse 135 333 866
Utica-Rome 136 188 312
North Carolina
Asheville 137 69 113
Burlington 269 - 106
Charlotte 138 210 550
Durham 139 85 bk
Fayetteville 140 - 123
Gastonia 267 - 132
Goldsboro 335 - 71
Greensboro 141 66 483
High Point 022 - -
Kannapolis-Concord 268 - 108
Raleigh 1h2 9l 232
Rocky Mount 317 - 55
Wilmington 143 - , 81
Wilson 318 - 57
Winston-Salem 1Ll 128 290
North Dakota
Bismarck 319 - 6l
Fargo-Moorhead (part) 116 L8 89
Grand Forks-East Grand Forks (part) 320 - 59
Minot 321 - 62
Ohio
Akron 145 458 800
Canton 146 21}, 347
Cincinnati-Hamilton 087 90k 1,610
Cleveland-Lorain-Elyria 147 1,928 3,190
Columbus 148 617 1,210
Dayton 149 502 1,040
Huntington-Ashland (part) 088 25 Lo
Lima 150 63 88

1/ See footnote 1, p. A-l.
2/ See footnote 2, p. A-1.
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Table A-1.~~Historical and projected population in each urbanized aresa

(population in thousands) Sheet 10 of 13
Urbanized Population
State and urbanized area area
code 3/ 1960ug/ 1990
Ohio (continued)
Mansfield 151 - 118
Middletown 250 - 93
Newark-Heath 2h9 - 66
Sandusky 322 - 60
Springfield 152 30 120
Steubenville-Weirton (part) 153 L7 60
Toledo 154 1138 670
Wheeling (part) 155 33 50
Youngstown-Warren 156 373 570
Oklahoma
Fort Smith (part) 015 2 3
Lawton 157 62 198
Norman 2L8 - 3/
Oklahoma City 158 129 910
Tulsa 159 299 L35
Oregon
Fugene 160 95 211
Portland (part) 161 605 1,178
Salem 162 - 135
Corvalis 355 ~- -
Medford 356 - -
Penngylvania
Allentown-Bethlehem-Gaston 163 256 Ly
Altoona 164 83 9
Easton 3L9 - -
Erie 165 177 278
Harrisburg 166 210 373
Johnstown 167 97 106
Lancaster 168 ok 157
Monessen 350 - -
New Castle 351 - -
Philadelphia-Trenton (part) 128 3,129 1,658
Pittsburgh 169 1,80k 2,182
Reading : 170 160 255

1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.
3/ See footnote 3, p. A-2,
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Table A-1.-~Historical and projected population in each urbanized area

(population in thousands) Sheet 11 of 13
: Urbanized Population
State and urbanized area area

code 1/ 1960 2/ 1990

Pennsylvania (continued)

Scranton-Wilkes-Barre 171 5 LS
Sharon-Farrell 323 - -
Williamsport 348 - -
York 172 101 16l
Puerto Rico
Arecibo 352 - -
Caguas 339 - -
Mayaguez 227 59 -
Ponce 228 C11h -
San Juan 226 ch2 -
Fhode Island
Fall River (part) 100 6 11
Newport 229 - 80
Providence-Pawtucket (part) 103 616 881
South Carolina
Anderson 32L - 95
Augusta (part) 051 13 31
Charleston 173 160 362
Columbia 17h 163 Lh2
Greenville 175 127 2h6
Spartanburg 259 - 98
South Dakota
Rapid City 325 - ok
Sioux City (part) 081 1 2
Sioux Falls 176 66 110
Tennessee
Chattanooga (part) 052 185 261
Kingsport 252 - 78
Knoxville 177 173 270
Memphis 178 Shhy 1,140
Nashville 179 347 661,

1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 12 of 13

Urbanized Population
State and urbanized ares area
code 1/ | 1960 2/ | 1990
Texas
Abilene 180 92 175
Amarillo 181 138 306
Austin 182 187 394
Bezumont 183 119 159
Brownsville ol - 83
Corpus Christi 18L 177 367
Dallas 185 932 1,820
E1l Paso 186 277 53h
Fort Worth 2h1 503 1,215
Galveston-Texas City 187 119 20l
Harlingen-San Benito 188 62 93
Houston 189 1,140 2,772
Laredo 190 61 91
Longview 2L5 - 58
Lubbock 191 129 342
MchAllen-Pharr 192 - 83
Midland 193 63 115
Odessa 22 8l 159
Port Arthur 183 116 155
San Angelo 194 59 76
San Antonio 195 62 1,322
Sherman-Denison 196 - 60
Texarkana (part) 018 33 1,8
Tyler 197 52 78
Victoria 326 - 60
Waco 198 116 197
Wichita Falls 199 102 195
TUtah
Ogden 200 122 250
Provo-0rem 201 61 183
Salt Lake City 202 348 765
Vermont
Burlington 236 - 120
1/ See footnote 1, p. A-1.
2/ See footnote 2, p. A-1.
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Table A-1.--Historical and projected population in each urbanized area

(population in thousands) Sheet 13 of 13
Urbanized Population
State and urbanized area area
‘ code 1/ | 1960 2/ 1990
Virginia
Danville 327 - 60
Lynchburg 203 59 oL
Newport News-Hampton 204 209 378
Norfolk-Portsmouth 205 508 981
Richmond 206 333 653
Roanoke 207 125 179
Washington, D.C. (part) 039 465 1,372
Washington
Pasco-Kennewick-Richland 239 - 3/
Portland (part) 161 L7 60
Seattle-Tacoma 208 1,079 2,L6hL
Spokane 209 227 420
Yakima 238 - 58
West Virginia
Charleston 210 170 315
Huntington-Ashland (part) 088 93 109
Parkersburg 270 - 90
Steubenville-Weirton (part) 153 3L Sk
Wheeling (part) 155 65 65
Wisconsin
Appleton-Menasha-Neenah 328 - 163
Duluth-Superior 115 3L 35
Green Bay 211 97 165
Janesville 329 - 7l
Kenosha 212 73 205
LaCrosse 330 - 59
Madison 213 158 350
Milwaukee 222 1,150 2,093
Oshkosh 331 - 60
Racine 223 96 268
Sheboygan 332 - 63
Wyoming
Casper 333 - 70
Cheyerne 334 - 105

1/ See footnote 1, p. A-1l.
2/ See footnote 2, p. A-1.
3/ See footnote 3, p. A-2.
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APPENDIX A

1990 Data Area Codes for Projected 1990 Urbanized Areas

The preceding table contains the urbanized area names
and data area codes developed during the 1968 National Highway
Functiomal Classification Study, with the addition of those
areas forecasted to be urbanized by 1990. The urbanized areas
contained in this list and correspounding codes shall be used
in this study unless one of the following conditions are met:

1. An urban area {or rural area) with less than 50,000
population in 1968 is forecasted to have inm excess of 49,999
population within the so=-called urban-in-fact boundary in 1990.

Procedure~~Data for this study shall be reported for
these areas as urbanized. Each area meeting this condition should
be reported to the Washington office staff to permit the assignment
of a dats area code.

2. An urbanized area that has been officially certified
as such by the Bureau of the Census is forecasted to have a 1990
population of less than 50,000 within the projected urban-in-fact
boundary.

Procedure--The 1990 functiomal classification data are
to be reported in the same manner required for urbanized areas
with greater than 49,999 population.

3. Two or more individual urbanized areas that have been
certified by the Bureau of the Cemsus, through continued growth,
will become one large, contiguous, urban-in-fact area by 1990.

Procedure--The 1990 functional classification data shall
be reported separately for each certified urbanized area unless
they have been combined for the urban transportation planning
process. When certified urbanized areas have been combined for
the urban transportation planming process one data area code
should be used. Should any code change appear necessary, please
call it to the attention of the Washington office staff.
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4. An urbanized area that has been certified by the
Bureau of the Census as an "urbanized'" area with over 50,000
population (urban-in-fact), and an area not certified, through
continued growth, will become one large, contiguous urban-in-fact
area by 1990.

Procedure~-The 1990 functional classification study data
shall be reported for the entire area as a whole, using the data
area code assigned to the certified urbanized area. Changes of
this nature should also be bought to the attention of the Washington
office staff.
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Table A-2,.,--Historical and projected total State, rural, and urban
population, and percentage urban for selected years 1/

(population in thousands)

1950 2/ 1960 2/ 1990
State 7
Population Pe:;:nt— Populetion Fercent- Population Percent-
age
Total Rural Urban urban Total Rural Urban urban Total Rural Urban u:lfenn
Alsbama 062 1,721 .34 . 3 .
Alaska Pl Vel t ol sk R | VT e | M hEel sl o
irzgna 750 33 416 55.5 1,302 331 971 T4.5 3,145 350 2,795 53'3
rkansas 1,99 | 1,278 631 33.0 1786 | 1,621 765 L2.8 2,672 26| 1,766 66.1
California 10,586 =, ol 53 1
Cotorads Vi | el | ER| @7 | | Yhe | BB %yl 3E| V% %l s
3 . 5 . 2 .
Connectieut. 207 | | a5 | 76 | o3| sko| Loe| 183 | hmi| 76| aias|  sus
lavare 38 g 159 62.6 uhe 153 293 65.6 816 186 ‘630' 7.2
Florida 2,77L 957 1,814 65.5 L,952 | 1,291 3,661 73.9 12,236 3
L d 5 . 2,8 2, 3h2 8ok .
gﬂm’ﬁﬂ 3,Mh5 | 1,886 | 1,559 45.3 3943 | 1,763 | 2180 55.3 6,’3618 1,’51.3 3:7;30 '?EZ
13:.: 500 155 345 69.0 633 1hg 48k 76.5 1,175 132 1,063 88.8
0 589 336 253 k2.9 667 350 37 47.5 1,028 361 663 64.8
TLlipois 8,712 | 1,953 6,759 77.6 16,081 | 1,94 8,140 80.7 1
. 5,100 | 1,990 | 13,11 .8
Inciens somk | Ustr | ot | 590 | wess| Lsa| zmo| ek | Gses| vde| Tl %R
ovs 2,621 1,370 1,251 47.7 2,758 1,256 1,462 53.0 3,282 | 1,090 2,192 66.8
Kansas 1,905 o1z 993 52.1 2,179 850 1,329 6.0 3,019 '516 | 2, ki3 80.9
Kentucky 2,945 1,861 1,084 36.8 3,038 1,685 1,353 kb5 3,998 1,520 2,k
. 78 62.0
Louistans aéeh | 1z | btz | sh8 | 357 | Lase | 206 | 633 | Sms| Las| wik|  Tre
Maine Sk bl by2 91.7 969 b2 Loy 51.3 1,207 586 621 S1.b
Maryland 2,3k3 727 1,616 69.0 3,101 87 2,254 72.7 5,527 T0b k,823 87.3
Massachuseits 4,691 732 3,59 8b.k 5,149 86 4,303 83.6 7,08
. 5 927 6,158 86.
Michigan 6312 | 1,889 | o3| 707 | 7iBe3| 208 | 59|  73h | 1993 | 2,59 | oo %8
Mianesota 2,982 | 1,357 1,625 5h.5 3,4 | 1,200 2,123 62.2 b, 728 | 1,256 3,472 73.k
Hississippl 2,179 1,572 607 27.9 2,178 1,357 821 37.7 3,14k 1,310 1,836 58.3
Missouri 3,955 1,522 2,k33 6.5 4,320 1,483 2,877 £6.6 5,816 1,159 4,657 80.1
Hontana 59| 3 28| b7 G5 Twr| Tas| soe ‘o | U3 | Cser | éaie
Bebraske 1,325 703 622 46.9 1,011 6hs 766 5L.3 1,546 587 1,359 €9.8
Hevads 160 68 92 57.2 285 8k 201 70.4 819 85 T3k 89.6
Hew Hampshire 533 226 307 57.5 ot 253 354 58.3 8% 320 515 6h.2
Hew Jersey 4,835 649 4,186 86.6 6,067 693 5,37k 8s.6 10,600 572 10,028 o%.6
Wew Mexico 681 339 342 50.2 %L 325 626 65.9 1,778 268 1,510 8h.g
Fev York 1k,830 2,1h7 12,683 85.5 16,782 2,450 1k,332 85.4 25,50k 3,230 22,273 87.3
Horth Carolina h,062 | 2,694 1,368 33.7 4,556 | 2,754 1,802 39.5 7,070 | 3,120 o .
Nortn Dakota 620 | u55 "165 26.6 ‘g3 | koo "223 35.2 W | i 3l
Onio 7,947 2, 369 5,578 fo.2 9,706 2,583 7,123 73.4 15,151 3,164 11,917 79-%
Oklahoma 2,233 1,09% 1,139 51.0 2,328 863 1,465 62.9 3,k10 733 2,671 8.5
Oregon 1,521 Toz 819 53.9 1,769 669 1,100 62.2 2,549 670 2,279 e
Penneylvenie 10,k98 | 3,05 | 7,k03 705 | ;e | 3,=7| 8102 7.6 | 15,056 | 3,860 | 11,185 IR
Rhode Islend 792 125 657 8L.3 859 116 Th3 86.4 1,105 99 1,006 89,6
South Caroline 2,117°) 1,339 778 36.7 2,383 | 1,ko02 981 k1.2 3,594 1 1,483 2,111 58.7
South Dakota €53 436 217 33.2 €81 b1k 267 39.3 791 376 415 52.5
Tenngseee 3,202 | 1,839 1,453 Py 3,567 | 1,702 1,865 52.3 5,195 1,586 3,609 69.5
Pexeas 7,71 2,873 4,838 62.7 9,580 2,393 7,187 75.0 16,008 1,77 14,237 88.9
tan £09 239 450 65.3 891 22k 667 Th.9 1, 6k0 o217 1,423 86.7
Vermont 378 20 138 36.4 330 2bo 150 38.5 550 ?15 335 0.1
Virginia 3,39 1 1,759 1,560 b7.0 3,967 | 1,762 2,205 55.6 6,500 | 1,708 4,792 73.7
Vaghington 2,379 876 1,503 63.2 2,853 910 1,943 68.1 5,094 938 4,156 81.6
West Virginie 2,005 [ 1,311 694 34.6 1,8 1,1k9 711 38.2 1,991 9%0 1,001 50.3
¥igconsin 3,436 | 1,446 1,988 57.9 3,952, | 1,430 2,522 63.8 5,687 | 1,292 1,395 173
Wyoming 201 146 145 k9.8 330 12 188 56.8 463 130 333 1.9
District of Coluwsbia | 802 | _ - | __ 802 100.0 | __ 76U | _ 16 100.0 | 890 | - | __8%]| .w00.0
Totals 151,326 | 54,479 | 96,847 64.0 179,323 | 5b,05k | 125,269 69.9 | 286,520 | 56,086 | 230,434 80.b

1/ The total urban populstion consiste of {&) inhabitents of incorporated and unincorporated places of 2,500 persons or more; (B) rest-
dents of urban towns and tovnships; ond (¢) persons living in the urban-fringe of urbanized areces.
2/ Data from U.S. Cepsue of Populstion, Volume 1, Part A.
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State

Alabama
Arizona
Arkansas
California

Colorado
Connecticut
Delaware
Florida

Georgia
Idaho
Illinois
Indiana

Towa
Kansas
Kentucky
Touisiana

Maine
Maryland

Massachusetts

Michigan

Minnesota
Mississippi
Missouri
Montana

Webrasks
Nevada,

New Hampshire
New Jersey

APPENDIX B

Table B-1.~--State Codes

Code

01
02
03
oL

05
06
o7
08

09
10
11
12

13
1k
15
16

17
18
19
20

21
22
23
oL

25
26
27
28

State

New Mexico
New York
North Carolina
North Dakota

Ohio
Oklahoma
Oregon
Pennsylvanisa

Rhode Island
South Carolinsa
South Dakota
Tennessee

Texas
Utah
Vermont
Virginia

Washington
West Virginia
Wisconsin
Wyoming

Alaska

Hawaii

Digtrict of Columbia
Puerto Rico







APPENDIX C

Table C-1.--STATE-DESIGNATED AGENCIES AGREEING TO WORK TOWARD FEDERAL-STATE

COOPERATIVE PROGRAM FOR LOCAL POPULATION ESTIMAIES

(Participating States as of January 1970.

Asterisk (%) represents

coordinating agency as opposed to agency carrying out techmical phases

of program)

ALABAMA

Alabama Program Development Office®
304 Dexter Avenue
Montgomery, Alabama 36104

Center of Business and
Economic Research
Graduate School of Business
University of Alabama

Box KK

University, Alabama 35468

ARIZONA

Unemployment Compansation Division
Employment Security Commission
Post Office Box 6123

Phoenix, Arizona 85005

ARRANSAS

Industrial Research & Extension Center
University of Arkansas

Little Rock, Arkansas 72203

CALIFORNTIA

Population Research Unit
State Department of Iinance
1623 10th Street

Sacramento, California 95814

377-268 O ~ 70 - 16

COLORADO

State Planning Office
State Capitol
Denver, Colorado 80203
DELAWARE

State Planning Office
Thomas Collins Building
530 South DuPont Highway
Dover, Delaware 19901

FLORIDA

Bureau of Economic & Business
Research

College of Busimness Administration
University of Florida
Gainesville, Florida 32601
GEORGIA

State Plaunning Bureau
116 Mitchell Street, S.W.
Atlanta, Georgia 30303

HAWATL

Department of Planning &

Economic Development®
State Capitol
Honolulu, Hawaii 96813
State Department of Health
P.0. Box 3378

Honolulu, Hawaii 96801
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Table C-1{Continued)

IDAHO

State Department of Health
Statehouse
Boise, Idaho 83707
ILLINOILS

Division of Health Planning &
Resource Development
Department of Public Health
Springfield, Illinois 62706

INDIANA

State Board of Health
1330 West Michigan Street
Indianapolis, Indiana 46206

LOWA

Office of State Planning & Programming
State Capitol }
Des Moines, Iowa 50319
KANSAS

Division of State Plans Coordination
State Department of Economic Development
State Office Building

Topeka, Kansas 66612

KENTUCKY

Kentucky Program Development
Office

Capitol Building

Frankfort, Kentucky 40 01

LOULSTANA

Division of Business &

Economic Research

School of Business Administration
Louisiana Polytechnic Institute
Post Office Box 5796, Tech Station
Ruston, Louisiana 71270

MAINE

State Department of Health &
Welfare

State House
Augusta, Maine (04330
MARYLAND

Division of Biostatistics
State Department of Health
& Mental Hygiene

301 West Preston Street
Baltimore, Maryland 21201
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Table C-1 (Continued)

MASSACHUSETTS

Bureau of Research & Statistics
Department of Commerce &
Development

State Office Building

100 Cambridge Street

Boston, Massachusetts 02202

MICHIGAN

State Bureau of the Budget
Budget Division

Lewis Cass Building
Lansing, Michigan 48913

Center for Health Statistics
Michigan Department of Public Health
3500 North Logan Street

Lansing, Michigan 48913

MINNESOTA

Vital Statistics Division
State Department of Health
Minneapolis, Minnesota 55414

MISSISSIPPI

Department of Sociclogy & Rural Life
Mississippi State University

Drawer C

State College, Mississippi 39762

MISSOURT

Administrative Services Section

Office of Comptroller & Budget
Director

Post Office Box 809 _

Jefferson City, Missouri 65101

MONTANA

Bureau of Business & Economic
Research

University of Montana

Missoula, Montana 59801

NEBRASKA

Nebraska Dept. of Economic
Development®

Division of State & Urban Affairs
Post Office Box 94666, State Capitol

Lincoln, Nebraska 65808

Bureau of Business Research
The University of Nebraska
Lincoln, Nebraska 68508

NEVADA

Bureau of Business & Economic Research
University of Nevada
Reno, Nevada 89507
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C-4

Table C-1 (Continued)

NEW HAMPSHIRE

Office of Planning & Research

Department of Resources &
Economic Development

State House Annex

Concord, New Hampshire 03301

NEW JERSEY

Department of Comservation &
Economic Development

Post Office Box 1889
Trenton, New Jersey 08625

NEW MEXLCO

Bureau of Business Research
University of New Mexico

1821 Roma Street, N.E.
Albuquerque, New Mexico 87106

NEW YORK

Office of Planning Coordination®
Room 229, State Capitol
Albany, New York 12201

State Health Department
84 Holland Avenue
Albany, New York 12208

NORTH CAROLINA

State Planning Division
Department of Administration
Raleigh, North Carolina 27614

Carolina Population Center
University of North Carolina

123 West Franklin Street

Chapel Hill, North Carolina 27514

OKLAHOMA

Research & Planning Division

Oklahoma Employment Security
Commission

Will Rogers Memorial Office Building

Oklahoma City, Oklahoma 73105

OREGON

Center for Population Research &
Census

Portland State College

614 Montgomery Street (P.0. Box 751)

Portland, Oregon 97207

PENNSYLVANTA

State Planning Board
Post Office Box 191
Harrisburg, Pennsylvania 17120
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APPENDIX C

Table C-1 (Continued)

RHODE ISLAND UTAH
Statewide Planning Program Utah Department of Development
Suite 300 Services®
36 Kennedy Plaza State Capitol
Providence, Rhode Island 02903 Salt Lake City, Utah. 84114
SOUTH CAROLINA Reports & Analysis Section
Utah Department of Employment
Division of Research & Statistical Security
Services 174 Social Hall Avenue
S.C. Budget and Control Board Salt Lake City, Utah 84111
Post Office Box 11333
Columbia, South Carclima 29211 VERMONT
SOUTH DAKOTA Division of Public Health Statistics
State Department of Health
Division of Public Health Statistics 115 Colchester Avenue
State Department of Health Burlington, Vermont 05401
Pierre, South Dakota 57501
VIRGINIA
TENNESSEE
Bureau of Population & Ecomnomic
Tennessee State Planning Commission® Research
Division of State Planning Lambeth House, University of Virginia
$2-208 Central Services Building Charlottesville, Virginia 22903
Nashville, Tennessee 37219
' _ WASHINGTON
Center for Business & Lconomic
Research Office of Program Planning &
University of Tennessee Fiscal Management
Knoxville, Tennessee 37916 Population and Enrollment Section

Insurance Building
Olympia, Washington 98501
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Table C-1 (Continued)

WEST VIRGINIA

State Planning Division®
Governor's Office of Federal-State
Relations

1703 Washington Street, E.
Charleston, West Virginia 25311

Office of Research & Development
Center for Appalachian Studies &
Development

West Virginia University

Morgantown, West Virginia 26505

WLSCONSIN

Department of Health & Social
Services

Post Office Box 309

Madison, Wisconsin 53701

Applied Population Laboratory
University of Wisconsin

Madison, Wisconsin 53706

WYOMING

Division of Business & Economic Research
College of Commerce and Industry
University of Wyoming

Box 3925, University Station

Laramie, Wyoming 82070




APPENDIX D

TRAVEL ESTIMATING PROCEDURES

INTRODUCTTION

As mentioned in section II, it will be necessary for each State to
determine 1969 and 1990 ADT for each arterial and collector road or
street section selected for the needs study sample. This appendix
presents the "Travel Disaggregation Adjustment Procedure"” for
estimating the travel for the subareas of the State. These subarea
forecasts provide the basis for estimating 1990 ADT for the needs
sections and for obtaining 1990 forecasts by functional classification
as required for the functional classification portion of the study.

The 1969 ADT's should be based on the data reported in the 1968
Functional Classification Study. The traffic data developed for that
study and all available additional traffic count data should be used
to obtain 1969 traffic estimates for the study sections.

Subareas for Travel Estimation Analysis

At some stage of the travel analysis it is necessary to
estimate and forecast travel by subarea of the State. The logical
building blocks for this purpose are the counties, since much of the
data used in estimating travel, and making subsequent adjustments,
are available by entire counties, usually by rural and urban
population groups.

While optional for this study, consideration should be given to
the comparative efficiency of treating each county as a separate
subarea or grouping homogeneous counties for the purpose of estimating
travel. Much Census and other dats are compiled and published on a
county basis, and most States have summarized traffic and other
information by counties.



Sources of Data

In addition to various mileage and travel data usually
available within the State highway departments, other sources of
data that could be useful in estimating travel are as follows:

1.

10.

11.

12.

Highway Statistics, Bureau of Public Roads tables
VM=-1, VM-2, MV-1, DI~1, and MF-21.

Public Roads, Vol. 32, No. 11, December 1963--The
Automobile in American Daily Life.

Public Roads, Vol 31, No, 1, April 1960--Time and Fuel
Consumption for Highway User Benefit Studies and

Fuel and Time Consumption Rates in Freight Service.

Public Roads, Vol. 32, No. 5, December 1962--Passenger
Car Fuel Consumption Rates.

Future Highways and Urban Growth, Wilbur Smith and
Associates.

Highway Research Record 197--Relationship of Passenger
Car Age and Other Factors to Miles Driven (Bostick and
Greenhalgh).

Automobile Facts and Figures, AMA, 320 New Center
Building, Detroit, Michigan, L8202.

Sales Management, Annual "Survey of Buying Power"
(Usually published in June), 630 - 3rd Avenue, New York,
New York, 10017.

Traffic System Analysis for Engineers and Planners,
McGraw-Hill Book Company (Martin Wohl and Brian Martin).

Research Monograph 14, Urban ILand Institute--Dimensions
of Metropolitanism (John P. Pickard).

County and City Data Book, 1967.

1963 Census of Business.



13. 1963 Census of Manufactures.

14. Current Population Reports, Population Estimates, Series
P-25, Nos. 401, Lok, 407, and 409 - 1966 population by
county.

15. Ieahy's Hotel and Motel Guide and Travel Atlas.

16. National Cooperative Highway Research Program--Report
13-Tnterim Running Cost of Motor Vehicles as Affected

by Highway Design.

Relationships of travel within a State and especially within
certain subareas of a State to such other items as available vehicles
per household or registrations, fuel consumption, or population are
affected in varying degree by the balance between travel within the
area by out-of-area drivers and travel outside of the area by area
regidents. Also pertinent, of course, are the proportions of each of
these in relation to total travel within the area. Typlcally affected
are so-called "bridge" areas, which have a high proportion of trans-
area traffic. Areas that are predominately residential, industrial
and commercial, or recreational are also affected. Planning data
gvailable for such areas may provide a good indication of actual
travel; but differential motor-fuel purchase patterns--affected by
price, convenience, or tax policy--which can influence the computed
miles~-per-gallon rates in some areas, should be considered, even
though this information is not available from the usual transportation
planning study data.
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THE TRAVEL DISAGGREGATION-ADJUSTMENT PROCEDURE 1/

The travel estimate disaggregation-adjustment procedure
comprises estimating separately the travel for subareas of a State
and road section; then making both specific adjustments for
individual sections and subareas and blanket proportional adjustments
so that finally the sum of their adjusted estimated travel 1s equal
to an independently made estimate of total State travel. Adjustments
for individual subareas are based on various travel and socio-economic
factors, generally in the form of ratios or percentages of State totals;
comparisons beling made among the various factors for each individual
ares and between the factors for one area and those of similar areas.
By this means, errors, faulty initial estimates, and discrepancies are
detected and eliminated. The process is almost certain to require
several repetitions, each bringing adjustments closer to the State
total. The importance of such consistency for the statewide and
national estimates and thelr use has already been noted.

Section~by-gsection traffic forecasts are needed for all arterials
and collectors in the needs study sample. The TH-2 data should be
reviewed as part of the forecast process, revised as necessary, and
used for this study for the Interstate System. Also, 1990 ADT's are
required for all 1990 rural principal arterials and thelr connecting
links, on a route segment basis (see section II, Statewide Route Tog).

1/ Ag previously noted, the use of the procedure is optional
with the State. Other means of assembling the travel to be reported
which provide for cooperative adjustment of study area totals to a
nationally consistent State total may be used.



The suggested seven steps for preparing traffic forecasts
for 1990 by the disaggregation - adjustment process, are as follows:

la.--Inventory historical, base year, & available forecast
data.

1b.~-Develop guide values for base & forecast year.
28.-~Review and adjust base year (1969) mileage and travel.
2b.--Review and adjust forecast year total mileage and travel.

3a.~-For each gubarea, project forecast year travel using
DVM per capita.

3b.-=Sum subarea DVM and adjust to equal State total.

4, --Analyze each subarea for exceptional traffic growth
influences.

Sa.,--Determine average ADT's for each functional system in
forecast year for each subarea from a traffic assign-
ment or by factoring base year.

F=BxSxDorF=BxS8xILi xC] xRy

(See page D-36 for an explanation of this equation)
5b.-~Compute DVM by functional system and subarea and
compare for highs and lows.

S5c.--Review and adjust as necessary. If not satisfactory,
repeat 3a-5c.

6. --Submit to independent review by other analysts.
7. =~Conduct final review and adjustment.

Figure D=1 illustrates the above seven steps in flow=-chart
form.
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FIGURE D-1

TRAVEL, DISAGGREGATION ADJUSTIMENT PROCEDURES

la. TInventory available historical and
forecast data.

1b. Develop gulde values for base and
forecast year, such as vm/eapitaﬂ

1

2a. Review and adjust base year (1969)
mileage and travel.

k
2b. Review and adjust 1990 State

control totals (TF-1 Table data).

/
3a. Develop subarea travel by systems
using guidelines from I1b. M%E

v

No :3b. Do subarea totals match control

J.\

totals?

Yes

I . Consider exceptional traffic
growth influence.

%

5. Develop subarea travel by systems
from 2a above and the equation.

5b, Compute DVM by functional system;
compare for Hi's and Lo's.

No §5c. Do subarea totals match control

totals?

% Yes

Yeg 6 . Ts adjustment necessary because of

independent review?

; No

7. Final review and approval
-~ -




The suggested dissaggregation-adjustment procedure is
presented here in a series of seven steps, four of which are
divided into several substeps. Some of the principal steps will
‘almost certainly have to be repeated two or three times to achieve
reasonable and consistent results. Steps 1 and 2 should be
completed first. The order of undertaking the subsequent steps,
initially or in repetitions, is not critical, but all lettered
substeps within a numbered principal step should be completed in
sequence before proceding further.

Step la.--Inventory and review of available data

Historical or trend data providing information for two or
more points in time over a 20-year period is particularly valuable.
All available date which may be useful in forecasting travel should
be sought out, assembled, screened, and reviewed. Principal sources
of data have already been listed. Many data items available by
county will be useful in the analyses: data on mileage, vehicle
registrations, and vehicle-miles of travel will be directly
applicable but current, reliable figures (especially in the latter
two categories) are not likely to be available for all counties
and for &ll citles 1in many States. Useful socio-economic data for
small geographic areas are generally available from Census and
other Federal sources, State and county agencies, and commercial
directories and listings. These data include figures on population,
commerce, industry, employment, income, educational level, school
enrollment, type and age of dwelling units,; electric power consumed,
telephones in use, hotel and motel receipts or numbers of rooms, etc.

All such assembled data, including the most recent table
TA-1, should be examined carefully, and adjusted or adapted as
necessary.

For each of the arrays of data selected ag potential
indicators of travel, each subarea's percentage share of the State
total should be computed.
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In considering the availability of data, urban transportation
study staffs should be contacted to assure that the reliability and
consistency of all potentially useful data are fully appraised.

Step 1b.--Development of guideline values for travel forecasts

In most States more detailed data may be available for
certain parts of the State than for others, or more extensive data
may be available for earlier years.

Particularly useful are vehicle-miles per capita data for
the population groups, and percentage distributions of total area
mileage and vehicle miles both by road system and by rural-urban
categories. If these are not directly available, they may
possgibly be derived from other available material for selected
areas; or some other guidelines may be developed. Tables D-1 and
D=2 summarize values reported by each State in tables TF-1 and
TF-3 for the 1970 Interstalte Cost Estimate.

The trip generation potentials for urbanized areas have
been developed as part of the urban transportation planning process,
and the data so developed should be used for subarea travel
estimates; where applicable, to assure consistency.

Step 2a.--Computation of‘1969 State mileage and travel totals

State totalsof road mileage, vehicle-miles of travel,
vehicle registrations, numbers of licensed drivers, motor-fuel
consumption, etc., which may be used to obtain 1969 ADT should be
based on table TA-1 (IM 50-1-68) and the summary forms prepared for
the functional classification study.
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amfi the reletionships of these items o stetewlde total

D-2z.--Population; totel trevel, =nd daily vehicle miles par capita by

enized sres;

Sheet b o7 T

T

Population es percent

Totel travel

Totel travel sz

B iati i Vehicle miles
Division, State end urbenized ! Fopaiation | of State population (dafly vehicle-miles) percent of State total per capita
oy plarmicg aree within { i Retio ! Ratio 7 - H 1
H Rati D b " Rati - ok N 13 Ratio i ERatio |
el 1990 %199@/L9575 STE 3990 Lagoofrosr | 1 1920 ) 15T 1990 1 vogofa0sy) 3957 E 1990 | 1950/1967 |
b H i L I 1
EAST FORTE CEFTRAL
Onio: (contimued) I . ! i
iront 55,000 o Gk 0.818 | 599,100 876,700 0.k3 0.k0 0.93
Tims 125,500 {08k 1.000 | 1,137,200| 2,131,100 0.82 ! 0.9 1.171
Mansfield 190,000 | ;203 1.21k 1,592, 3,159,500 1.15 1.b3 1.243
Springrield 187,000 ; I o128 0.569 1, 3,059,800 l.22 1.38 113
Stevbenvilic 88,900} Lo 0.766 1 1,1k ,1C0 0.73 | 0.52 0.712
Toledo 691,000 pokog7 0.918 5 10,835,0C0 5.02 k.50 0.976
742,500 5-03 0.97% 7,312,900 1 11,491,100 5.3 5.19 6.979
11,310,900 1.k83 72.35] 7%.70] 1.032 101,137,000 | 165,682,200 73.30 7h .50 1.022
2,093,000 29171 $.801 1.262 | 35,800,000 21.%% 3B.23 | 1 10.05 | 17.10 1.701
350,000 L.581 6,15 L1.3k3 | 5,179,000 P 378 5.53 1.k 11.28 [1b.80 ] 1.312
165,000 2.771 2.90 1.087 | 2,394,000 P1.91 2.56 1. 9.45 | k.51 1.535
35,000 0.81f 0.62 0.765 | 359,000 0.52 0.38 a. 8.76 | 10.26 1.171
268,000 2.96| k.71 1.591 | 1,855,000 1.kg 1.98 ! i. 5.55 | 6.92 1.056
205,000 2.27| 3.61! 1.590 1,398,000 1.09 1.9 | 1. 6.62 1 6.82 1.030
ALL usbanized sreas 3f 3,116,000 42.564 5b.79 | 1.287 17,295,000 | 46,985,000 30.16 | 5017 L. 9.65[15.08 1 1.556
+ 7
Bivision Total 3 25,967,130 | 38,906,85k 66-21) 71,10, 1.07h | 277,885,967 | 550,758,200 1.982 | se.e7 | 59.56 | 1139 [ 10.70 [16.05 | 1.323
WEST RORTH CERTRAL
H i i i ]
E 272,200 370,008 .27 1.1 2,246,000 4,161,000 | 1.853 £.08 7.38 | %-21k 8.25 | 1.36%
] 128,800 221,000 i 6.73 1.8k | 1,275,000 2,788,000 | 2.182 3.48 .95 | 1.k31 9.2 1.272
| 116,500 159,000 k.85 1,187 963,000 2,491,000 2.3587 2.61 ke 1.693 8.27 1.895
Sious City | 93,100 136,000 | 3.397 b.1k 1.221 | 319,000 1,446,000 1.573 2.k 2.56 | 1.028 5.8% 1.080
Usterlco | 135,300 171,000 | 4.181 5.21 1.246 | 1,083,000 2,546,000 2.4k 2.83 is,52 1.597 $.05 1.645
Dubugue £9,600 103,000 | 2.53% 3.1k 1.281 | 430,000 91k ,000 2.126 .1 1.62 1.385 6.18 1.435
Council Bluffs 86,600 91,000 2. 2.77 1.145 450,000 943,000 2.095 1.22 1.67 1.363 5.76 1.533
ALl uwrbanized uvess 3/ 862,500 1,251,000 1.451 31.301 3Bl 1.218 7,303,000 | 15,289,000 2.085 19.85 27.12 1.366 8.50 1.%38
Kemses : ! ’
Kanses City #8000 | 805,500 2.315 | 15.26; 26.68 ¢ 1.748 3,83:,650 § 10,097,080 | 2.633 i1.52 19.79 1.718 | 1l.o2 1.138
Wichits 327,900 | 43b,900 1 1.325 1. RS 1.002 3,295,040 5,700,420 1.730 5.90 11.17 1.128 10.05 1.30%
Topeks 147,400 | 208,000 | 1.h11 5. ] 1.067 | 1,265,200 2,373,570 1.870 3.81 .65 1.220 8.61 | 1.325
A11 urbenszed areas 3/ 823,300 | 1,%h8,k00; 1.759 | .10 1.320 | 8,398,970 | 18,171,070 | 2.153 25.23 35.61 1511} 10.20 | 1.230
Minpesota: { N x o s N N ‘ N N -
Mipespolls and St. Paul 1,60%,000 | 2,994,000 1. w6721 63,32 1.355 1.841 35.45 ©%.03 123§ 10.70 P 1L.1B | L1.0%1
Duluth 122,000 | 155,000, 1. i 3.3¢ 3.28] 0.976 1.319 2.02 1.7k 0.851 8.4 8.80 | 1.038
Moorbead (Fargo-Moorhesd) 3,000 | 57,0801  1.67 0.9 ¢ .21 1.287 1.722 0.bo 0.46 1.150 6.03 1 6.19 1.027
411 urbsaized sreas 3/ 1,850,000 3,206,000 1  1.733 5:.02f 67.81 1.329 i.812 37.87 45.23 1.3 10.47 | 10.9% 1.045
Vissouri: .
St. Louls 1,690,000 2,k78,060 1.k66 36.531 k2.61 1.166 17,026,000 | 32,731,000 1.522 2k, 37 31.04 1.27k 10.07 | 13.21 1.312
Kensas City 832,000 1,478,000 1.776 17.98§ 25.51 1.k13 8,475,000 { 22,000,000 2.595 12.13 | 20.87 1.721 10.19 | 34.88 1.480
Springfield 119,000 202,600  1.697 2.571 347 1.350 1,598,000 | 2,550,000 | 1.702 2.0k | 2.h2 1.131 § 12.59 112.62 | 1.002
St. Joseph 83,000 100,000 |  1.205 1.79. 1.72% 0.961 873,000 1,122,000 | 1.285 1.25 1.06 0.848 | 10.52 {11.22 | 1.067
A11 urbeaized sress 3/ 2,724,000 4,258,000 5 58.87¢ 73.21 1.2k 27,672,000 | 58,403,000 2.09% 39.89 55.39 1.389 10.23 1 13.72 1.361
Hebraska: | .
1incoln 147,729 240,000  1.625 10.2k 1§ 12.33 1.204 1,125,000 2,158,000 1.925 k.72 6.0% 1.273 7.621 9.03 1.185
Omsba 338,156 500,000 1.k79 23.551 25.70 1,096 3,135,000 6,172,800 1.969 13.14 17.11 1.302 9.27 1 12.35 1.332
Scuth Stoux City (Sioux City) 2,200 15,000 1.630 0.64} 0.77 1.203 80,000 135,000 1.688 0.3k 0.38 1.118 8.70 | 9.00 1.03k
A11 urbsnized eress 3/ | bos5,085 755,000] 1.525 | 3+.33] 3B.80] 1.130 4,341,000 | 8,475,800 | 1.952 18.20 23.50 1.291 8.77[11.23| 1.201
Torth Dakote: ! ) . .
Fargo (Fargo-Moorhesd) 53,200 85,000 1.598 8531 11.32| 1.343 338,037 765,000 | 2.263 3.58 5.05 1.1 £.35] 9.00; 1.k17
411 urbanized sress 3/ 53,200 85,000 1.598 8.43111.32) 1.33 338,037 765,000 | 2.263 3.58 5.05 1431 6.351 5.00; 1.h17
South Dekota: :
Stoux Falls 77,500 129,000 1.665 16.31 1,405 691,762 1,315,972 1.902 6.09 7.23 1.187 8.93 | 10.20 1.152
AN) urbanized arcas 3/ 775500 129,000 1.655 15.31 1.kos : 691,752 1,315,972 ] 1.902 6.09 7.23 1.187 8.93¢10.20 1.1k2
~ T
Division Total 3/ 6,885,485 | 11,132,500} 1.617 | ke.95| 5475 L.275 | 68,333,769 | 137,500,684 2.0 28.97 38.22 1319 | 9.92{12.35] 1.085
i
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Table D-2b

~-Interstate milesge and iravel and total road end street mlilemge by urbenized aves,
and the relationships of these items to statewide totals 1/

Sheet 2 of 7

Divieion, State and urbanized

Interstate travel 2/
{8aiiy vehicle-miles)

Interstate travel as
parcent area totel

Total roed

end street mileage

Interstate %ﬁem mileage
2

Interstate as perceat
State total Imterstate
System mileage

or planning eres within
Retic Ratic Ratio ; Ratio Ratio
1967 1990 1990/1967 1967 | 1990 1990/1967 1967 1990 1990/1967 1967 1990 1990/1967 1967§ 1990 1990/1967
SOUTE ATLAFTIC (Borth)
Delaware:
Wilmington 684,931 | 2,284,931 3.33%6 [|20.76 |31.50 1.517 1,138.00 2,485.00 2.135 3%.70 40.60 1.170 | 85.671100.00 } 1.170
All urbanized areas 3/ &8ir,93L 2,28:,931 3.3% 20.76 §31.50 1.517 1,138.00 2,485.00 2.185 .70 Lo.60 1.170 85.47{100.00 1.170
District of Columbia:
Washington, D. C. 951,000 3,241,000 3.k08 13.13 {25.27 1.925 1,083.00 1,241.00 1.146 28.00 29.00 1.03 |100.00]100.C0 1.000
A1l urbanized areas 3/ 951,000 3,241,000 3.508 13.13 |25.27 1.92% 1,083.00 1,241.00 1.146 28.00 29.00 1.036 |100.00] 100.00 1.000
Maryland:
Baltimore 3,739,772 | 11,901,002 3.182 k.56 | %85 1519 5,450,294 8,807.5% 1.616 90.54 119.72 1.316 25.87; 31.19 1.205
Washington k,213,816 6,552,b21 1.555 30.86 |21.72 0.70h L, oh7.39 6,540.58 1.616 67.30 8h.50 1.256 19.15; 22.01 1.1k9
A1l urbenized sreas 3/ 7,953,588 | 18,k53,k23 2.320 27.54% | 28.70 1.042 9,497.63 15,348.17 1.616 158.24 204,22 1.291 %5.02] 53.20 1.182
Virginia:
Danville - - - - - - 717.00 802.00 1.119 - - - - - -
Lynchburg - - - - - - 581.00 640.00 1.102 - - - - - -
Forthern Virglinla 4,591,008 9,T13,9%1 2.116 31.31 {32.78 0.75% 2,308.00 2,511.00 1.088 57.50 67.60 1.176 s5.45] 6.32 1.160
Fewport Fewe-Hampton Peninsuls 1,272,627 2,364,908 1.858 38.22 133.31 0.872 1,227.00 1,328.00 1.082 5.70 5k.10 1.18% k.33 5.05 1.166
Richmond. 720,276 5,349,987 7428 11.32 § 34. 3.011 2,0%.00 2,255.00 1.108 55.%0 92.00 1.661 5.251 8.60 i.638
Roanoke 293,917 982,140 3.3%k2 19.k2 [ 26.29 1.35k 852.00 981.00 1.151 18.50 18.50 1.000 1.75] 1.73 0.989
Southeastern Virginia-Rorfolk-Portsmouth 570,486 5,532,300 7.945 8.18 | 27.20 3.325 2,266.00 2,57%.00 1.13% 27.80 61.60 2.216 2.681 5.76 2.182
A1l urbanized aress 3/ 7,448,31h | 22,643,276 3.080 24,66 | 30.57 1.240 9,687.00 11,091.00 1.111 20% .90 293.80 1.k3 19.hb2] 27.46 1.b1h
Weat Virginia:
Charleston 647,700 1,256,300 1.9%0 20.4% {36.95 1.255 1,038.00 1,050.00 1.012 60.00 54 .60 0.900 10.05{ 10.61 1.056
Huntington 336,522 610,380 1.81% 25.98 | 30.40 1.170 785.00 T4 .00 1.011 30.00 26.00 0.887 5.03] 5.11 1.0186
A11 urbanized areas 3/ 964,222 1,866,680 1.897 28.16 | 3k.52 1.226 1,823.00 1,8k.00 1.012 90.00 80.00 0.889 15.08] 15.72 1.0k2
Division Total 3/ 18,022,055 | 48,789,310 2.707 2%.65 | 29.60 1.201 23,528.63 32,010.17 1.3650 515.84 647.62 1.255 2h.89! 31.86 1.280
SOUTE ATLARTIC (South}
Florids:
Ft. Lsuderdsle-Hollywood b3z bke | 2,650,381 6.129 7.86 1 9.83 | 1.251 2,722.50 k,252.10 1.562 9.20 24 .bo 2.652 0.62| 1.7k | 2.806
Jacksonville 812,100 2,50%,800 2.961 23.68 | 19.83 0.837 1,291.90 1,963.90 1.520 23.10 %1.50 1.81% 1.55| 2.99 1.929
Mlaml 2,311,692 | 3,120,650 | 1.350 |17.k5{10.15 | 0.582 l,1435.60 6,749.10 1.522 21.90 21.90 1.000 1.7l 1571 1.068
Orlando ol7,000 2,100,000 2.218 25.93 | 13.39 0.516 1,609.50 2,448.70 1.521 30.30 30.30 1.000 2.03F 2.17 1.069
Pensacola 32,200 254,300 7.898 2.63] 7.82 2.973 T61.70 1,169.90 1.53 L .2g £.56 1.548 c.28] 0.46 1.643
8t. Petersburg 61,268 1,505,378 2.b57 1.38}15.21 1.102 2,509.70 3,818.70 1.522 2.50 1k.50 5.800 0.17f 1.0k 6.118
Tallehessee - 245,700 - - 11.82 - 60.00 706.00 1.535 - 7.20 - - 0.5L -
Tasmpa 1,052,000 3,196,000 3.038 15.56 | 22.91 1.k72 2,516.10 3,828.30 1.522 39.00 39.00 1.000 2.6} 2.79 1.069
West Palm Beach 481,561 k,357,6L0 9.0k9 9.35 | 3B.06 L.07% 1,558.40 2,371.20 1.522 9.%0 46.70 L.968 0.63] 2.3 5.3%02
ALL urbanized aress 3/ 6,130,243 | 19,834,840 3.2 |13.8715.72 | 1.133 17,865.30 | 27,307.90 1.529 139.60 | 232.ko 1.665 9.3 16.61| 1.778
Georgla:
Albany - - - - - - 223.00 293.00 1.31k - - - - - -
Atlamts b, 652,577 | 19,023,109 4.098 38.53 | 46.86 1.216 3,918.00 4,089.00 1.033 157.00 184 .00 1.252 26.78] 16.0% 0.599
huguste - k71,000 - - 16.37 - 303.00 338.00 1.116 - 35.00 - - 3.05 -
Chattenooge 21,640 75,860 3.506 8.89 1 15.17 1.706 135.00 145.00 1.074 12.00 22.00 1.833 2.19 1.92 0.877
Columbus - 280,000 - - 6.01 - 46,00 485.00 1.087 - 7.00 - - 0.61 -
Macon kLo 000 1,220,000 2.760 31.57§ 31.18 0.985 7k.00 517.00 1.091 35.00 43.00 1.229 6.371 3.75 0.589
Savannah - 320,000 - - 12.45 - 450.00 590.00 1.08% - 8.00 - - 0.70 -
All urbanized ereas 3/ 5,106,217 | 21,389,969 | 4.189 |27.63|37.19 | 1.36 5,949.00 | 6,317.00 | 1.082 i9k.00 | 299.00 1.5k} 35.34 26.071 0.738
Forth Carolina:
Asheville 35,000 526,592 14.628 b1k 27.10 | 6.546 423.00 633.00 1.596 0.90 17.60 19.555 0.2l 2.10{ 10.000
Charlotte 200,633 | 2,114,430 10.539 7.59 | 22.05 2.906 1,002.00 2,295.00 2.290 7.70 50.00 6.hgh 1.8 5.97 3.245
Duzham N 134,595 1,055,570 7.843 14.06 | 48.89 3.477 k12.00 595 .00 1.kl 5.80 29.10 5.017 1.39]  3.48 2.50%
Fayetteville - 313,41 - - 9.57 - 379.00 875.00 2.309 - 12.00 - - 1.b3 -
Greensboro 108,849 1,367,5921 12.564 .64 | 3.7 B.967 720.00 1,175.00 1.632 5.40 29.70 5.500 1.29] 3.55 2.752
High Point - L2s5,989 - - l12.77 - 452.00 1,127.00 2.493 - 14.70 - - 1.76 -
Releigh - 629,030 - - 15.77 - B2.00 1,056.00 2.376 - 21.50 - - 2.57 -
Wilmdngton - - - - - - 215.00 370.00 1.721 - - - - - -
Hinston-Salem 264,477 92,6961 3.595 | 17794 21.93 | 1.233 656.00 1,23%.00 1.88% 9.70 22,20 2.2689 2.320 2.65] 1.2
ALl urbanized areas 3/ Tei,55h | 7,357,3%0 9.882 6.8:)21.86 | 3.198 4,701.00 9,356.00 1.950 29.50 | 196.80 6.671 7.05] 23.51] 3.335

6T-a
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Teble D-2.--Interstate mileage and travel and total roed and street milemge by urbanized area,
and the relationships of these items to statewlde toials y

Sheet 6 of T

Division, State and urbenized
or planning area within

Interstate travel 2/
(deily vehicle-miles)

Interstate travel as
percent area total

Total roed
and street mileage

Interstate S{/sltem mileage
2,

Interstate as percent
State total Interstate
System milesge

T 7
Ratio Ratio -y Ratic Ratio Ratio
1957 i 9% !1990/1967 1967) 1990 !1990/1957 1967 l 90 i 1990/1967 | 16T | 1990 | 1o00/1567] 1957 1990}1990/1957
WEST SOUTH CEWTRAL
Texes: {contimed)

o 46,000 178,000 3.870 1 .42; .96 1.7 313.00 1.86.00 1.553 5.00 5.00 1.000 .16 0.16 1.000
Luibbock 45,000 182,000 i, Oy 2.75( k.62 1.680 1,04k.00 2,074.00 1.987 L.oco k.00 1.000 6.12 | 0.12] " 1.000
HeAllen-Fharr - - - - - - 599.00 B846.00 1l.h12 B - - - - -
Midlaod-Odesse 201,000 715,000  3.557 | 12.63] 30.03 { 2.378 1,03%6.00 1,338.00 1.292 32.00 32.00} 1.000 1.01{ 1.01| 1.000
San Angelo - - - - - - %09.00 635.00 1.562 - - - - - -
Sen Antonio 1,918,000 i ,58k%,000 2.599 27.42{ 35.68 1.301 3,771.00 5,319.00 1.1 104.00 1ck.00 1.000 3.29| 3.29 1.000
Sherman-Denison - - - - ~ - bo2.00 T3%.00 1.826 - - - - - -
Texsrkene 43,000 186,900 b.326 11.51f 268.48 2.391 251.00 403.00 1.606 6.00 6.00 1.000 0.191 0.19 1.000
Tyler - - - - - - 438.00 645.00 1.473 - - - - - -
Waco 259,000 972,000 3.753 19.50] 40.65 2.085 782.00 1,112.00 1.4k22 17.00 17.00 1.000 0.5 | 0.5% 1.000
Wichita Falls - - - - - - 673.00 .00 1.456 - - - - - -

211 urbsnized eress 3/ 19,095,000 | 46,768,000 2.4k49 25.83] 28.3% 1.097 3,866.00 58,739.00 1.685 %7.00 .00 1.000 23.62 | 23.62 1.000
Divieion Total 3/ 28,322,598 | 61,357,371 2.166 27.01} 25.53 0,945 Ly 247,61 73,870.80 1.669 Sl B3 | 1,10L.37 1.191 20.65 | 21.57 1.0k5
HOURTAYR
Arizops:
Phoenix 752,425 3,588,033] 4.769 8.571 15.02 | 1.753 4,593.00 6,092.00 1.326 21.10 39.80 1.280 6.70] 3.39| 0.506
Tucson 143,396 1,498,810 3.380 13.36] 20.29 1.519 2,033.00 3,183.00 1.566 63.20 47, 0.750 13.621 b.oh 0.297
A1l urbanized sreas 3/ 1,195,825 4,085,843 3.418 9.89} 13.07 1.322 6,626.00 9,275.00 1.400 54,30 87.20f 0.925 | 20.321 T.43}{ 0.3%6
Colorado:
Denver 1,728,700 5,871,700 3.397 17.00{ 33.%0 1.965 3,680.00 5,050.00 1.375 59.00 108.00 2.20k 5.17{ 11.07 2.1h43
Colorado Springs 337,200 891,600 2.640 20.22| 22.77 1.126 1,16C.00 1,500.00 1.293 25.00 25.00 1.000 2.64| 2.56 0.970
Pueblo 178,100 337,0001 1.892 | 20.19] 25.75 | 1.275 550.00 850.00 1.545 11.00 11,00  1.000 1.16] 1.13] 0.97%
A11 urbanized sreas 3/ 2,244,000 7,100,300 3.164 17.65] 31.14 1.764 5,390.00 7,410.00 1.375 85.00 1k .co 1.699 .76 1.645
Tdaho:
Bolse - 395,000 - - 21.55 - 392.00 949.00 2.421 - 17.90 - 2,92 -
ALl urbanized sress 3/ - 395,000 - - ] 21.55 - 392.00 949.00 2.421 - 17.90 - 2.92 -
Wontana:
Billings 43,756 36,858 6.1499 6.11} 5.1h 1.005 Le1.ho 502.00 1.191 16.20 16.20 1.000 1.371] 1.37 1.000
Great Falls 35,501 435575 2.101 20.02) 6.65 0.333 327.20 405.00 1.241 7.00 7-00 1.000 0.59{ 0.59 1.000
A1l urbanized aress 3/ 84,257 391,543] L4.646 6.12] 14.48 2.366 T48.60 508.00 1.213 23.20 23.20 1.000 1.86] 1.96 1.000
Hevada: .
Reno 133,000 437,000 3.286 15.39§ 12.k9 0.812 h8.00 720.00 2.069 5.00 5.80 1.30 0.90] 1.30 1.4h%
Lag Vegas 185,000 737,000 3.984 8.56} 11.20 1.308 g48.10 2,295.00 2.k21 10.90 10.90 1.000 2.00] 2.00 1.000
A1l urbanized avems 3/ 218,000 1,174,000 3.692 10.51{ 11.6h 1.108 1,296.10 3,015.00 2.326 15.50 17.70 1.113 2.90{ 3.30 1.138
Few Mexico:
Albuquerque 531,000 2,399,000 4.518 19.581 27.39 1.399 2,150.00 2,408.00 2.094 28.00 50.00 1.786 2.78] 5.0k 1.813
Hobba - - - - - - 143.00 500.00 4.196 - - - - - -
Las Cruces 98,000 260,000 2.653 28.99{ 26.92 0.929 195.00 665.00 3.k10 13.00 21.00 1.615 1.29} 2.13 1.651
Rogwell - - - - - - 335.00 T75.00 2.313 - - - - - -
Sante Pe 50,000 91,000 1.820 17.18| 9.85 0.573 190.00 555.00 3.7 5.00 10.00 2.C00 0.56{ 0.95 1.900
ALl urbanized areas 3/ 673,000 2,750,000 k.050 17.47¢ 22.87 1.305 2,013.00 5,103.00 2.535 L6.00 81.00 1.761 4.57} 8.12 1.777
Utah:
Provo-Orem 157,766 379,860 2.408 3.431 2.78 0.810 1,075.00 1,208.00 1.123 11.80 13.70 3.703 L.20} k.67 1.112
Selt Laxe 979,242 | 2,320,300] 2.39 |21.32]16.99 | 0.797 1,300.00 1,%8,00 1.052 32.10] 101.30] 3.156 | 11.43}{ 10.84%: 0.948
Ogden 366,072 519,060 1.691 7.971 b.sb 0.570 908.00 972.00 1.070 12.00 3.00 2.833 L.27{ 3.63 0.850
A1l urbanized avess 3/ 1,503,080 3,329,220 2.215 22.52} 26.20 1.163 3,28L.C0 3,548.00 1.080 55.90 179.00 3.202 19.90| 19.1k 0.962
Division Total 3/ 6,024,162 | 19,226,806 3.192 1%.79 1 20.58 1.391 19,749.70 30,208.00 1.530 320.30 550.00 1.717 12.01} 10.15 0.845

te-a
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D-25

Step Zb.-~Review and adjust forecast year total mileage and travel

The forecast 1990 totals in table TF-1 for the 1970
Interstate Cost Estimate should be reviewed and adjusted where
necessary. The statewide total annual vehicle miles should be
converted to daily vehicle miles (DVM). Tables D-3 and D-L
comparing the recent TF-1 forecast values with various projections
of licensed drivers, vehilcle registrations, fuel congsumption and
interrelationships,are provided to aid in this review. Table A-2
shows 1990 forecast population by State.

Step 3a.--Estimates and forecasts of subarea travel from guideline
values

The guideline values from step 1b are applied to each sub-
area to obtain a first estimate of total and system travel for 1990.
For instance, the vehicle-miles per capita guideline (for the
appropriate population and density group) multiplied by the forecast
subarea population produces a total travel estimate for the subarea;
this total is then apportioned among the subarea's road systems and
among the five rural and urban categories by use of the guideline
percentage disgtributions. Alternatively the State total may be
apportioned on a percentage basis to subareas, and to functional
systems and sections.

Step 3b.--Sum and adjust to State total

The resulting travel estimates for each subarea are totaled,
by system, and the totals compared with the Statewide totals
obtained in step 2. Almost certainly there will be considerable
differences. The initial subarea travel estimates should then be
adjusted by factoring, using ratios of the subarea estimate totals
to the State totals so that, as adjusted, their totals equal the
State totals from step 2. The resulting values will serve as
measures against the travel estimates to be developed in step 5.



feble N-3.--Miles of roads and streets in service and enmual vehicle-wiles of travel by State and Census division,
1967 actusl snd 1990 as forecasted for the 1970 Interstate Cost Estimate

1967 1930
Rural Yrban Tobal Rural Urben Total
Division Seate Vehicle Vehicle Venicle Vehicle Vebicle Vehicle
Hlen miles Miles wles Wles wiles Miles wtles Mles wiles Mles wiles
{milldona) (willdons) (md1l130n0} (=i 1lions) (1illions) (wi1itons)
Comneeticut, 6,039.5 3,192 11,940.7 30,822 17,8802 14,034 5,952.0 k917 16,28.0 19,723 -
Hadne 19,107.8 3,803 2,158.8 1,b21 21,266.6 5, 18,836.0 5,908 3,097.0 3,058
Masnachusetts 8,897.3 6,159 18,6L6.7 15,610 27,544.0 21,769 1h,967.7 LTk 19,276.7 32,291
Rew Wew Hampshire 10,68!¢ 5 2,523 3,928.6 5027 14,613.1 3,650 10,831.¢ 3,993 4,389.0 2,252
Baglund | Rhode [slond 1,210 766 3,671.7 3,395 5,863.1 k161 1,386.6 ok3 %,318.8 5,818
Vexmont, 13,320.0 1,846 800. Les 14,120.0 2,311 13,497.0 2,k85 1,137.0 1,025 1, 53& 0 3,510
Total 59,260.5 18,289 b1,146.5 32,840 100,407.0 51,129 65,470.3 23,050 18,466.5 64,157 113,936.8 87,207
Hew Jersey 1h,k89.6 9,953 18,6gk.2 | 25,620 33,183.8 | 35,573 ik,310.8 | 18,475 30,716.8 | 53,bk9 bs,087.6 71,924
jmadle | vev York 82,133.7 23,523 20,158.0 35,592 102,291.7 59,115 82,897.7 27,730 33,515.5 68,986 116,413.2 96,716
Atlantie | PemEylvania 90,622.0 | 24,975 22,544.0 | 25,711 113,166.0| 50,686 92,919.0 | 33,997 30,625.0 | 45,825 123,544.0 79,822
Total 187,245.3 58,h51 61,356.2 86,923 248,641.5 | 145,37k 190,127.5 80,202 94,917.3 | 168,250 285,064 .8 28, h62
Pelawure 3,752.2 ,315 1,137.6 1,204 4,889.8 2,517 3,235.0 1,632 2,486.0 2,648 5,721.0 4,280
Dist. of Col. - 1,083.0 2,643 1,083.0 2,643 -~ - 1,241.0 b,682 1,241.0 4,682
South |HMaryleud 20,513.1 8, B2l 5,07%.9 8,999 5,585.0 | 17,823 22,397.3 | 10,811 8,196.3 | 23,887 30,593.6 34,698
Atlamtic | Virginie 52,8687.9 1b a9k 6,893.k T5,Th7 59,78L.3 22,641 56,560.0 23,908 11,420.0 17,209 68,000.0 39,113
(Horth) |West Virgimle 32,420 4 5,495 3,280.2 2,2 35,700.6 7,715 31,50k.0 503 1,031.0 3,578 35,935.0 11,612
Total 109,573.6 30,526 17,466.1 22,873 127,039.7 53,399 114,116.3 Le,381 27,3143 52,004 141,450.6 94,385
Floride ge,hzg.ﬁ 15,201 19,468.6 | 16,619 82,897.9 | 31,820 97,709.0 | 28,67k 29,647.0 | 38,542 127,356.0 67,216
South Ceorgla +905 . 13,981 12,619.2 10,30% 97,524.6 2L,282 85,51,0 24,871 1k, 246.0 19,199 100,697.0 L 070
Au:“:';,_ Worth Crroling 72,1021 16,846 32,117.1 1,724 8l,219.2 24,570 T7,866.0 25,665 18,63%.0 18,855 96,500.0 bk, 520
(sqm; South Ceroline 53,231.9 9,754 5,534.0 3,332 58,765.9 | 13,086 55,400.0 | 12,698 30,700.0 8,312 66,100.0 21,010
Total 273,668.7 55,782 49,738.9 37,976 323,407.6 93,758 317 ,426.0 91,908 73,227.0 8k, 908 390,653.0 176,816
Illinois 103,255.3 19,498 25,223.3 30, 'aé? 128,478.6 k9,785 102,802.0 35,246 b1,526.0 55,689 e, 326.0 90,935
Todiune. 75,635«) 16,784 12,243.0 11,1k2 90,6878.0 27,92 80,069.0 25,271 17,585.0 20,417 97,629.0 46,688
Eawt |Michigan 95,366.7 21,256 18,527.9 | 23,758 113,804.6 | 45,058 102,284.9 3,630 27,315.1 50,370 129,600.0 85,000
Hoxth |Ohio 8k,508.0 | 22,956 22,916.0 | 27,407 107,514.0 | 50,363 89,118.0 | 32,352 37,178.0 ,368 126,295.0 80,740
Central | Wiscomsin 88,634.5 11,193 12,660.5 9,738 101,295.0 20,93L 89,082.0 17,057 17,113.0 17,287 106,195.0 34,184
Total %450,489.5 91,727 91,570.7 | 102,332 5h2,060.2 1 194,059 163,335.9 | 145,516 1406,710.1 | 192,031 605 ,046.0 337,587
Towe 100,892.9 8,980 11,516.6 b, Bl 13,873 103,976.0 13,669 14,885.0 6,910 118,801.0 20,579
Kanses 123,685.0 7,813 9,547.0 4,337 33 o 12,150 121,k39.0 10,620 12,927.0 8,005 134,366.0 18,625
Minnescta 112,761.3 10,835 1k,225 .1 7,828 126 9& R 18,661 114,768.2 e, 178 20,331.8 15,132 135,100.0 28,310
Went | Mimsourd 100,450.7 12,542 13,8%.2 11,235 284 .9 23,777 305,573.0 17,606 14,113.0 20,867 119,686.0 ;B,L73
Workh | Rebrosks 9'r 562.5 ;989 5,811.7 2,718 103,3'{1+ 2 8,707 o, k85 .0 8,489 8,k66.0 4,676 102,951.0 13,165
Centesl | Boxrth Daliote 104,525.9 2,86 2,636.7 600 107,162.6 3,lkk 105,8589.5 &, 76 3,896.3 1,050 109,165.8 5,526
South Dekota 81,275.3 3,L54 2,665.3 €89 83,940.6 b, 163 T7,470.0 5,459 3,b40.0 1,180 80,910.0 6,639
Total 721,153.6 | 52,466 60,235.6 | 31,889 781,389.2 | 84,355 723,580.7 | Th ko1 T7,399.1 | 56,880 800,979.8 133,317
Alabema 67,b37.2 9,495 10,h12.L 6,455 77,869.6 | 15,950 69,119.0 | 1k,508 13,634.0 | 13,279 82,553.0 27,787
East | Kenbucky 65,349.3 11,300 &,875.9 5,272 70,825.2 16,573 65,546.0 156,863 6,252.0 5999 71,798.0 25,862
Soutpy | Missiesippi 59,763.1 7,081 5,761.5 2,810 65,524.6 9,821 59,079.0 9,297 T75500.0 4386 66,579.0 15,683
Centray | TenneasCE 68,608.1 10,338 8,574.0 1,830 Tr,182.1 18,168 67,152.0 15,168 17,567.0 18,965 8,719.0 30,133
Total 261,157.7 | 38,1k5 29,623.8 | 22,367 290,781.5 | 60,512 260,896.0 | 55,836 Bh,753.0 | Bk,629 305,649.0 100,465
Arkensas 68,686.8 &,66k T,687.3 3,0& 76,3341 9,748 67,418.8 13,961 12,480.5 T,h8% 9,929.3 21,kks
Wepy | Lowisiens h1,960.3 9,05L 9,799.5 5,588 51,759.8 1,639 36,:403.0 16,641 16,169.2 11,839 62,572.2 28,480
Soutn | Oclebams 9,508 8,817 12, M»Ps 9 6,36 106,954.8 | 15,163 9%,913.0 15,335 19,790.0 14,250 114,703.0 29,585
Contral | TOXE8 198 533 3 21,264 33 935.3 31,718 237,769.1 59,002 203, Jher 3,70k.0 63,878 7,138.0 105,305
Total 403,989.8 51,816 68,828.0 46,736 472,817.8 98,552 412,108.8 87,36k 112,233.7 97,451 52k, 2.5 184,815
Arizena 35,601.7 4,911 5,241.6 I, 308 bo,853.3 9,215 ha,ﬁsﬁuc 10,710 T,791.0 7,572 50,452.¢ 18,182
Colerado 7h,821.6 5,630 6,406.0 5,210 81,207.6 10,840 84,793.6 , 864 10,056.3 9,043 oh,849.9 7,907
Tdaho 50,950.7 3,230 2,533.1 506 53,%83.8 k136 51,251.0 5,769 2,765.0 1,585 54,016.0 T, 354
Howtona 73,578.1 3,198 2,169.0 Thh 75,7471 3,942 71,558.0 5,598 2,385.0 o7 73,943.0 7,005
sinentais | FEVe8 55,119.3 1,83L 1,678.5 1,182 45,797.8 3,013 50,092.0 5,132 3,203.0 3,692 53,295.0 8,824
Y Hev Mextico 2,562.2 &, 01k 3,768.3 2,107 66,350.5 6,121 60,347.0 ,898 8,952.0 6,020 69,299.0 12,922
Uteh 34, 752.8 2,506 3,9%0.8 2,404 38,683.6 5,310 38,233.9 5,058 5, 3b.7 5,287 43,578.6 20,351
Wyomdng 50,336.8 2,080 1,151.9 508 91.,538 T 2,582 52,501.1 3,722 1,538.9 898 uls,050.0 b,620
Total B6T,763.2 27,800 25,509.2 17,359 gk ,672.k 55,159 541,0.37.6 51,787 42,035.% 35,08 483,473 87,155
leifomu 121,57k .0 32,19% 41,235.0 67,278 1562,809.0 99,72 128,97%.0 k3,222 89,857.0 | 154,778 218,831.0 198,000
Paciric | OreEUm 82,906.7 6,904 5,022.1 I,861 88,328.6 | 11,565 168,697.0 | 13,593 9,561.0 | 12,675 117,658.0 26,668
Washington 60,5364 95 11,932.8 8,153 T2,469.2 | 17,761 59,%01.0 | 18,385 18,750.0 | 17,18k 78,151.0 3,529
Pakal 8550171 18,688 58,589.9 80,09 323,607.0 | 128,778 296,472.0 75,600 118,168.0 | 184,597 b1k,6k0.0 260,197
Totel - ALl Divieloms  |3199,316.0 |473,686 |505,504.9 |4B1,389  [3,704,823.9 | 955,075 [3,28%,971.1 | 728,101 | 779,284.9 980,865  |b,064,256.0 | 1,708,366
Alaska 1/ - - - - - - - - - - - -
Bl 2,b78.3 1,235 923.2 1,b25 3,801.5 2,660 2,660.0 1,836 1,k32.0 2,658 b,092.0 Lok
United States Total  |seol 797.3 |h7h,921  |508,h28.1 | 482,814 [3,706,225.% | 957,735 |3,267,631.1| 729,937 | 780,716.9 | 952,923 4,088,348.0 | 1,712,860

1/ Alasin hes po Interstote wdlesge snd therefore did not prepare an estirate.
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Table D-4.--Vehicle mgigétmtium, fuel consumption, population, and licensed drivers by State mnd Census division,

7 sctual and 1990 as forecested for the 1970 Interstate Cost Estimate

1967 1990

Division State Vehicle Highvey use Licensed Vebicle Elghwey use Licensed
registrations, of motor fuel, ﬂ;;n”‘“ﬁ'l“; by drivers, regletrations, | of motor fuel, Pﬁ::::g:' arivers,
thousands y million gallons y anda —/ thousands y thousands million gellons thoueands

Connecticut 1,545 1,077 2,916 1,898 2,60 1,500 4,251 2,680

ne sz L1y 485 651 7 1,207 659

B Massachusetts 2,223 1,844 5,416 2,791 3,544 3,012 7,085 3,656
- New Hampshire 3h9 216 690 I 588 508 1,025 650
Rhode Island b3 301 899 k69 43 &9 1,105 605

Vermont. 194 180 7 219 278 273 570 333

Total 5,197 4,092 11,324 6,233 8,16k 6,879 15,243 8,583

KWew Jersey 3,200 2,550 6,971 3,597 5,711 5,101 10,600 2275

Middle Hew York 6,060 4,841 18,007 7,903 9,691 8,150 25,504 11,728
Atlsntic | Pemnnsylvanie 5,335 4,010 11,670 5,913 7,576 6,315 15,05k 8,409
Total 1,595 11,400 3,648 17,413 22,978 19,566 51,158 25,412

Delaware 268 230 52k 295 uié 373 816 507

Bouth Dist. of Col. 247 2i2 808 sy 302 314 8%0 ko
Atlantic Maryland 1,612 1,328 3,681 1,867 2,763 2,393 5,527 2,885
(Wortn) | Yirginis 1,93 1,748 &, 546 2,230 3,33% 3,129 6,500 3,500
o West Virginia 765 622 1,811 855 1,063 929 1,991 9o
Totel 4,82k 4,170 11,370 5,591 7,888 7,138 15,724 8,272

Floride 3,393 2,562 6,046 3,3% 6,b16 5,487 12,23% 6,998

South Georgie 2,164 1,953 4,509 2,153 3,900 3,627 6,368 3,610
Atlantic | North Cerolina 2,423 2,073 5,072 2,512 k,250 3,783 7,070 3,951
(South) Bouth Carolina 1,180 1, , 68k 1,24k 1,827 i 3,59 1,763
Total 9,160 7,61k 18,291 9,25 16,h23 14,583 29,268 16,322

Illincis 4,818 3,999 10,874 5,801 8,450 7,393 15,100 8,335

Rast Indiena 2,632 2,23 5,021 2,661 4,197 3,735 . 4,289
Horth Michigan 4,133 3,521 8,615 b, 51k 6,944 ,693 11,993 6,956
centroy | OBLO 5,305 k,055 10,497 5,726 8,i50 6,591 15,161 8,704
o Wisconsin 1,954 1,597 b,192 2,280 2,9%2 2,586 5,687 3,290
Total 18,862 15,432 39,199 20,982 31,003 26,998 5k, 721 31,574

Tova 1,652 1,23 2,751 1,584 2,240 1,714 3,282 2,041

Kansas 1,k 1,0h1 2,281 1,k0 2,100 1,596 3,019 1,965

West Minnesota 1,997 1,521 3,626 2,074 2,900 2,311 4,728 2,650
Howtt Missouri 2,211 2,019 k,589 2,500 3,220 2,966 5,816 3,546
Central Nebraska 888 678 1,42 918 1,343 1,035 1,946 1,200
entr Forth Dakota 405 258 631 333 578 413 751 25
South Dakota 407 305 668 ol 619 513 791 w76

Total 9,001 7,058 15,988 9,223 13,000 10,548 20,333 12,303

Alabama 1,735 1,390 3 5"1 1,598 2,597 2,168 k,507 2,389

Esat Kentuclky 1,632 1,248 1,bhe 2,508 595k 3,958 2,207
South Miseissippl 1,012 919 2 3L3 972 1,562 1,470 3,14k 1,500
Central | Tennessee 1,870 1,606 3,939 2,060 2,980 2,593 5,195 2,905
Total 6,249 5,163 13,031 6,072 9,647 8,225 16,844 9,001

Arkansas 983 8k 1,995 1,013 1,670 1,556 2,672 1,335

Veat Loutsiana 1,6% 1,308 3,670 1,622 2,758 2,358 5,315 3,132
South Oklahoza 1,542 1,215 | 2,514 1,465 2,657 2,3ke 3,10 2,39
Central | Texas 5,89 5,169 30,847 5,601 10,086 9,571 17,957 9,451
Total ,053 8,53: 19,026 9,701 17,169 15,827 29,354 16,312

Arizona Bgo T2 1,644 96l 1,821 1,51k 3,145 1,839

Coloredo 1,242 877 2,018 1,261 2,107 1,496 3,224 2,014

Idsho k55 333 703 429 771 594 1,024 711

Montana k51 A1 698 391 756 606 Sl 526

Mouutain | Kevada 287 261 o 338 587 534 819 500
Few Mexico 571 526 1,011 549 1,025 994 1,778 1,038

Thah 562 b31 1,022 558 1,120 863 1,640 1,029

| Vyoming 226 218 320 221 399 386 463 316

Totel k,68% 3,711 7,856 ST 8,586 6,987 13,037 7,973

California 10,850 8,009 18,899 10,688 20,431 15,93 33,302 19,215

Pecipic | Oreson 1,190 933 1,979 1,100 2,282 1,759 2,949 1,852
Waehington 1,852 1,33 3215 705 3,941 2,733 5,094 3,489

Total 13,892 10,274 24,093 13,493 26,654 20,428 k1,345 24,556

Total - All Divisions 96,497 77,429 196,826 102,664 161,512 137,179 287,027 160,308

Alasks 2/ - - - - - - - -
Hewedl 3% 190 761 393 570 321 1,352 TIT
United States Total 96,833 71,619 197,587 103, 057 162,082 137,500 288,379 161,025

1/ Data sources: Vehicle registraticms, highwsy use of motor fuel,
1967;" population from "Populstion Estimates,
Alaska bas no Interstate milesge snd therefore did not prepare an estimate.

377-268 O - 70 - 18

Current Population Reports,” Series P-25, Ho. 403,

and licensed drivers from tmbles MV-1l, MP-21, snd DL-1, respectively,
Buresu of the Census, Beptember 19, 1968,

"Righway Statistics
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Step b.--Subarea socio-economic and exceptional characteristics
analysis

This step is undertaken to assure proper consideration of
special characteristics of subareas which have unusual travel patterns
and growth potentlal in relation to the statewide framework. Each
county and city has a unique combination of socico-economic,
transportation, and geographic characteristics. It is important,
then, to identify those characteristics likely to affect future
travel demand and the relative importance of the area in relation
teo all others in fthe State. Some charscteristics occasion vehicle-
miles per capits values much higher or lower than State averages;
others relate to unusually high or low proportions of long trips;
while still others relate to extremes in growth potential. These
factors in turn will affect the extent and use of functional road
gystems. The travel growth potentials relate primarily to economic
growth potential of the area and the population characteristics of
the places themselves. The two variables, population and vehicle
registration, were selected for use for three reasons: (1) They
have been identified as significant measures of the relative
economic strengbh and potential of geographic areas in studies
concerned with non-transportation problems such ag economic
analysis, plant location, and marketing; (2) they correlate
closely to transportation demand; and (3) data for them are usually
available for gll counties, and for cities of selected population
groups, on a consistent Statewide basis.

Alternate or supplemental variables, if needed, are suggested
below for population and motor-vehicle registrations. Other data
items which may be of value in studying special situations are algo
available by county, from sources indicated earlier in this section.

Whatever factors are used, the figures for each subarea are
translated into percentages of the gtatewide total. These values
will serve as measures against the travel estlmates to be developed
in step 5.




Population.--Travel is primarily a function of population;
hence population in itself is a good relative measure against the
subarea travel estimates.

Recent data showing miles driven by driver age and licensed
drivers as a percentage of their age groups indicate that a high
daily vehicle-miles (DVM) per capita can be expected nationwide by
1990. This provides a fairly clear-cut indication at the national
level. TFor a particular State or subarea the problem becomes more
difficult since the location of the population can change
gubstantially in a 20-year period. Figure D-2 shows that 15
percent of all counties experienced an increase of 50 percent or
more, while 15 percent experienced a decrease of 25 percent or more.
Generally the largest increases occurred in counties near large
cities, while the greatest decreases were in agricultural, mining,
and other areas with labor intensive economies. Thus, in forecast-
ing future exceptional changes it is worthwhile to look for areas
in the path of metropolitan expansion and those having an economy
based on high labor intensive industries. From earliest recorded
history, growth has been channeled along transportation corridors.
While the automobile has tended to equalize accessibility over
‘broad areas, it is evident from recent urban expansion that freeway
and other transportation corridors are likely to experience more
rapid growth than other areas.

Motor-vehicle registrations.--Motor-vehicle registrations per
capita are usually the second most influential indicator, after
population, of the travel potential of an area. Motor-vehicle
registrations by county are not always available from State records,
but may possibly be obtained from other sources in such cases.

Where recent motor-vehicle registration data are not available,
the percentage of families with annual incomes exceeding $10,000 (or
some similar range) may be available for a recent year, and this
appears to be a satisfacltory indicator of motor-vehicle ownership
except in a few larger Emstern cities. Data for every subarea and
for the entire State are required for this analysis comparison.

Again, subarea values per capita should be obtained and converted
to percentages of the State per-capita total.




Ratio of 1960 to 1940 county population
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FIGURE D-2
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Historical data indicate increased per capita travel by the
higher income families which own more and newer cars. Thus, while
at a particular time the highest per capita travel is produced by
areas having high incomes, rapid travel growth may occur where an
existing high proportion of low income families, over a period of
time, develop into higher income car owning families. Thus, areas
with abnormally low average car ownership ratios should be reviewed
closely for indications of potentilal increases in family income.
Indicators or clues might be an increasing proportion of high school
gradustes going to college, decreasing proportions of unemployed,
decreasing welfare cases per capita, etc.

Recreation and special locations.--Areas with a high
potential for recreational development should be identified if
possible. Water areas--ocean, lake, river or trout stream--
attract travelers over substantial distances. Table D-5, based on
the National Automobile Use Study shows the percentage of passenger
car trips and travel by purpose. Table D-6 based on Motor Vehicle
Use Studies in 21 States shows the distribution of travel by
purpose by occupational group. The high proportion of social,
recreational and vacation travel in proportion to trips indicates
that long journeys are taken for these purposes.

For significant recreational areas such as national parks,
where there is practically no resident population, available
visitation statistics may be used as a basis for determining travel
potential.

For commercial recreational activities of large scale, such
as lake, beach, mountain, entertainment, and similar resorts,
resident population is usually a relatively small factor in total
travel, and visitation figures may not be available. Hotel and
motel receipts (from sales tax or other records) are excellent
indicators of travel in such areas. If data for a recent year are
available for all subareas in a State which have a high nunber of
hotel and motel units per capita, the ratic of hotel-motel receipts
to population should be computed for each resort activity subarea
and for the entire State. Then the per-capita receipts for each
subares are computed as a percentage of the State total per-capita
receipts, and these figures will serve as relative measures of travel
demand in lieu of the population values. Where hotel-motel receipts
are not available in any form, the number of hotel rooms and motel
units, determined from the commercial guides listed earlier or from
any other comprehensive listings, may be used.
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For use in forecasting, it will be desirable to relate total
recreational travel and trips to the driving age population which
produces them. As shown in table D-6, more than one-third of all
travel was for social and recreational purposes in the sample
households. Of this the largest share--18.1 percent of all travel--
is for the other recreational purposes such as weekend trips of
various kinds. It is expected that increasing leisure time, higher
income and higher travel speeds will result in more and longer
recreational trips. Therefore, it is desirable to establish some
measure of the limiting factors. As shown in table D-6, the higher
income occupational groups of professionals and managers account
for 22.3 percent of all travel, but only 18.8 percent of recreational
travel. Increased income tends to expand the range of competing
recreational activities available to a family. During the family
cycle there is a period of 10 to 20 years when total available
family recreational time is comnstrained by school attendance,
related weekend activities, and often summer sports or other
special recreational or training programs which limit the time
available for long trips to special recreational areas. With
continuing technological advancements creating emphasis on increased
training and education, it is unlikely that these constaints will
be substantially relaxed. In some high population regions there
appear to be efforts to provide increased recreational opportunities
within a l-to 2<hour drive.

This may tend to restrain large increases in trip length.
Increases in travel speeds and improved accessibility to additional
areas, which favor longer recreational trips and more travel, will
encourage longer trips and more travel for other purposes as well.
Thus, very substantial increases in the proportion of all travel
which is for recreation purposes seems doubtful. Thus it is
desirable in areas with high recreational travel potential to
develop a forecast of total recreational travel in several categories
of recreational activity which can be related to age groups, sex,
income, and other measurable attributes. Then based on average trip
lengths to major population centers, estimate the total number of
trips. Forecasts of usage for all individual recreational areas in
a subarea cr State can then be converted to travel by estimating
average trip length from major population centers of users and these
DVM values summed and compared to the State total travel. This will
gerve to identify extreme inconsistencies.
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Variations in recreational travel proportions among States
and subareas can be substantial. Therefore, a careful analysis
should be made since proportions which may at first seem much too
high or low may be reasonable.

The above discussion relates primarily to consideration of
exceptional characteristics of the subareas. Following is a
discussion of socio-economic considerations to be used in develop-
ing the Ij factor needed for step 5, as it relates tc socio-
economic growth potential.

Iocal subarea socio-economic factor analysis

Fach county and city has unique socio-economic, transportation,
and geographic characteristics. It is important to ildentify the
characteristics likely to affect travel demand and the relative
socio-economic importance of the subarea in the determination of its
position in the ranking process. Some characteristics occasion
traffic growth either higher or lower than State averages; others
are related to high or low proportions of long trips. These in
turn will affect both the growth potential of the subarea and the
extent and use of functional systems. The IL; factors developed in
this step are intended to be a measure of the relative travel
potential of each subarea i as it relates to socio=-economic
indicators. -

The Ii factor is simply the ratio of various soclo-economic
indicators by subarea to Statewide totals for these indicators,
divided by the mean of the ratio for all subareas. Examples of such
indicators are hotel and motel units per capita, retail sales per
capita, population increase for the 10 or 20 year period, etc. The
nunber of indicators used will depend upon the availability of data
by subarea.
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Step S5a.~-Development of subarea travel forecasts from ADT

In this step, 1990 travel is forecast for each road system
in each subarea, using ADT and any other data available and the
equation previously discussed. Thege estimates are then adjusted
as necessary to reconcile thelr summation with the tatewide totals
from step 2. The estimates resulting from this step are independent
of those obtained in step 3, and there is apt to be considerable
point=by-point disagreement between them, but they should gradually
converge toward consistent relationshipsduring the repetition of
the estimating and adjustment processes.

The initial operation in this step is to estimate for each
subarea the 1969 vehicle-miles of travel on all mileage of each
system in the subarea. The vehicle miles and ADT values from
computer assignments should be used to the maximum extent feasible.

The assignment procedures should be reviewed to assure
proper adjustments related to the levels of short and long trips which
are included and the level of detail of the coded network.

Current travel data, recent counts (1962-67) which can be
adjusted forward to 1969, and data obtained in the process of
completing the 1968 Functional Classification Study, will probably
be available for major roads and streets, at least in the form of
ADT which can be converted readily into vehicle miles. For local
roads and streets 1t may be necessary to make approximations or
educated guesses, based on meager data and/or State ADT or DVM
averages for roads and streets of the class involved. By these means
trial estimates of DVM for all systems in all subareas are establish-
ed which can be entered into the equation F =B x S x'Ii x Cy x Rk
as discussed in detail below, where: e

F = Forecast year traffic, ADT; (1990)

B = Base year traffic on existing facilities or base year
traffic assigned to mileage to be bullt in the future;

ADT:  (1969)

- Statewide increase ratio based on schedule TF-1 total
vehicle-mile increase from 1969 to 1990 (8 = 1990/1969
ratio);

[0}
il
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D = Differential adjustment term - (Li x Cj X Rk)

Ii = Iocation socio-economic function for subarea or urban
place "i", relating local socio-economic growth
potential to the statewide growth; (see step L for

discussion)

= A relative growth factor for traffic on each functional
[ R

system "j" within the functional hierarchy.

Rk = A relative growth factor where desired to reflect
forecast differences in growth rate for a particular
road section or group of sections compared to others
on the same functional system.

Where statewide assignment data are not available, the
subarea functional systems and section-by-section forecasts "F" may
be estimated by using the equation listed above. If a State has
another preferred procedure for disaggregating the statewlde travel
estimate to subarea and functional systems, the formula need not be
used.

Ttems "B" and "S" are entered as noted above, and item "Ij"
is discussed under step L above.

Relative Traffic Growth Factor (C3) By Functional System

In the absence of traffic assignment data, average Cj factors
should be selected for each system, usually with a slightly greater
factor for the highest order system and with decreaging values for
the lower systems. For the first computation of this step, Cj values
in the range 0.95=-1.05 should be used except in those rings which
were rural in 1969 and forecast urban in 1990. For these rings,

C3 values of 2.0 to 10.0 are reasonable. TFor the Interstate System,
current cost estimate traffic forecasts should be used unless need
for change becomes evident during the adjustment process. Similarly,
planning study forecasts should be used after necessary adjustments
to 1990 control totals required for statewide consistency.
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Present levels of service on existing arterials and the
probabilities of future construction have a direct bearing on
traffic growth on each functional system in and near urban areas.
Where nearly all arterial mileage is operating near capacity,
especially in peak hours, substantial increases in DVM require
construction, a TOPICS (Traffic Operations Program to Tmprove
Capacity and Safety) type program, or other actions to increase
capacity. TIf adequate improvements are not provided, greater
increase rates usually occur on the lower order systems as drivers
necessarily seek alternative routes. Collectors and some locals
may tend, in such cases, to function as minor arterials during peak
hours.

Thus, for urban areas particularly, the forecaster must
implicitly make an assumption concerning both the provision of
needed improvements and the service levels which will be tolerated.
It is often helpful to consider past accomplishments, current programs,
attitudes, and priorities competing for public funds. While this is
a subjective process, it is useful to weigh counteracting factors:
those tending toward a high forecast and those tending toward a low
forecast for each functional system.

For rural areas, with generally higher levels of service,
similarly intense problems will be evident only in certain critical
corridors, and usually only at limited times of the year.

Where present mileage is extremely deficient with respect to
level of service provided, and considerable relative improvement can
be expected, the Cj values for the various classes of arterials
should be greater than 1.0 and the Cjy values for collectors and locals
will be less than 1.0, since the overloading of lower category systems
will be relieved by the shift of traffic to the higher systems as the
arterial mileage is improved. Conversely, where population growth
and other developments are likely to outpace future improvements to
the arterials, and the lower order systems have excess capacity (as
they usually do), the local and collector Cj factors will exceed 1.0
while for arterials the Cj values will be less than 1.0.
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As indicated previously, route and section forecasts are
required on all rural principal arterials and on sampled other
arterials and collectors. The route section forecast ratio is the
term (8 x Lj x Cj) in the equation F =B (8 x Li x Cj). The
forecast ratio on each section will average out--when weighted by
DVM-~-to the system ratio. Thus, for every section with an above-
average increase there must usually be a section with a below-
average increase. With this in mind, it is convenient tc work
through an entire route through all subareas involved.

The largest increases usually occur around large cities
where rapid land use changes occur. This is usually reflected in
urban transportation study traffic assignments, but the effect may
be apparent for some distance beyond the study boundaries. On many
rural sections between cities, traffic increases tend to be steady
but moderate, related to population and economic growth of the
cities and regions served.

When forecasts for arterials traversing several subareas
have been completed, DVM should be &ummed and checked against
subarea system totals. This cross-gtate procedure for forecasting
arterial traffic will tend to reveal any substantial inconsistencies
between subarea increase ratios. An initial check after only three
or four subareas have been completed will help the forecaster to
make adjustments in his procedure for balancing high and low
increase ratios, thereby expediting the remainder of the work.

Relative Traffic Growth Factor Rx By Needs Sections

This factor may be used where desired to reflect forecast
differences in growth rate for a particular road section or group
of sections compared to others on the same functional system.
Examples of sections where this factor may be applicable are those
near highly developed recreation areas or industrial complexes
which are relatively isolated.
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The procedure should provide reasonably consistent travel
estimates for all urban places and rural subareas and for each
category of mileage for which travel is reported. Thus it provides
means for significant comparison of traffic service and travel
potential among individual cities, subaress, and functional classes
of highways. However, it is not intended to and will not provide
a basis for meaningful compariscn among road sections or functional
system increments within a subarea where adequate current road
mileage and related traffic data are not available for the base
year. Forecast by road section to provide this comparative data
generally requires land use analysis and forecast and network trip
assignment followed by careful calibration and adjustment to totals.

Step Sb.=--Calculation of subarea travel distributions

Using the 1990 DVM estimates for each system in each subarea,
from step Sa, road miles and vehicle-miles per capita and per square
mile are computed; this should be done for each subarea as a whole
and also separately for rural and urban.

Next, the vehicle-mile forecasts for all subareas are added
to obtain trial State totals. Against these totals the individual
subarea forecasts are factored to obtain a series of setsof
percentages.

la. Subarea rural DVM/State total rural DVM;

1b. Subarea urban DVM/State total urban DVM;

le. Subarea total DVM/State total DVM;

2. Subarea DVM for each system/State total DVM for same
system;

3. Subarea total mileage/State total mileage.

Two additional sets of percentages should be calculated,
based on total DVM for the subarea (rather than the State
total);

ha. Subarea rural DVM/subarea total DVM;

b, Subarea urban DVM/subarea total DVM.
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When all forecasts have thus been established, subject to
the independent reviews, and the DVM figures for each arterial
road section, and road system of each subarea converted to percent-
ages of the total DVM for the subarea and the total DVM for the entire
statewide system, the final forecasts should also be computed as
DVM per capita and per square mile. These percentages and ratios,
as well as those for all other values used in the estimating process,
should be used as the basis of preparing a series of arrays of
arterial road sections within subareas and subareas within State
from high to low.

For example, arterial road section data may be plotted with
cumulative road mileage versus cumulative vehicle mileage from the
highest to the lowest volume road section. Figure D-3 1s an example
of such a plot on a percentage basis and illustrates its use in
estimating ADT ranges.’ The differences in the shapes of curves
plotted for the same type of data, one for base year data and one
for forecast year data, should be compared. A flattening of the
example curve would indicate a lesser range of differences in ADT's
among road sections., Conversely, a steep climb with a sharp break
would indicate a small percentage of very high-volume mileage and
a high percentage of low-volume mileage. The same type of curve is
often of value for other variables. For example, percent of total
travel versus percent of total population will give an indication
of the extent to which differences in the relationship between these
two are increasing or diminishing. Accumulated percentages of
vehicle-miles of travel would be plotted on the y-axis and percent
of total population (ranked from left-to-right by those subareas
with the highest per-capita travel to those with the lowest) on the
x-axis., For comparisons, it 1s of course necessary that data for
both years (the base year and the forecast year) be plotted on the
same scale coordinates.

With these listings, a final search for inconsistencies
should be made among all subareas of similar nature and between
adjacent subareas. Substantial differences in percentages or ratios,
particularly where no resson is evident, indicate the need for
further examination and adjustment. Any individual values based on
the DVM which appear to be unusually high or low, as compared with
the averages for the entire State or for subareas of similar nature
and size, should be questioned: "Is there valid reason for this
value being higher (or lower) than the average?" Adjustments should
then be made, as necessary, by repeating the essential parts of step

5.
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Step 5c.--Adjustment of subarea travel estimates

On the basis of the per-capita and per-mile DVM values and
the series of percentages, computed in step 5b, comparisons are
made for each subarea (and its road systems) individually and among
all subareas. 1In addition to the values Just cited, other available
indicators such as land area, population, and socio-economic factors,
should be used; handling of such factors was suggested in step L,
Comparisons should be made, subarea by subarea, with the guideline-
value estimates made in steps 1b and 3b.

Sizeable inconsistencies will almost certainly be noted in
many cases. For example, a subarea which indicators show is
largely rural would not be expected to have a high proportion of its
total DVM classed as urban. Similarly, a subarea with 10 percent
of the State's population should ordinarily account for a larger
proportion of the State's total travel thanm a similar subarea only
half as populous.

For all subareas (and their road systems) where such inconsis-
tencies appear, a review should be made of the base data and

assumptions used and the process employed to derive the DVM estimates
from them. In addition, any conditions of possible influence that
might cause a seeming inconsistency should be sought and investigated:
for example, & rural subarea may have a much higher proportion of
total State travel than a similar subarea because the first is
traversed by an Interstate System route while the second is not.
Recreation and resort areas will be troublesome unless special
adjustments are made for them, as described elsewhere.

The initial DVM forecasts, as a result of this review, should
be appropriately adjusted to correct identifiable errors of fact or
Jjudgement and to eliminate obvious inconsistencies, so that all
subarea travel estimates, as revised, are judged to be reasonable on
the basis both of internal considerations and in relation to one
another and to the State as a whole.

377-268 O - 70 - 18
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The adjusted DVM forecasts for the subareas (and their road
systems) should now be added to obtain trial State totals. These
should be compared with the statewide totals developed in step 2,
and if there are differences of more than 20 to 30 percent, the
review and adjustment process Just described should be repeated to
identify and eliminate any remaining major inconsistencies that are
characterized by extreme (relative) values.

Finally, & proportional across-the-board adjustment should be
made to all subarea travel forecasts by factoring (using ratios of
the subarea estimate totals to the statewide control totals from
step 2) so that, as finally adjusted, their totals equal the state-
wide control totals.

This completes the initisal development of travel estimates
although subsequent steps may indicate the need to repeat step 5.

Step 6.~--Independent review of forecasts

The statewide and subarea 1990 travel forecasts developed in
steps 2, 3, and 5, and relevant data including those developed in
steps 1b, and L, should be reviewed by several staff personnel other
than those who actually performed the work. The reviewers, of course,
should be familiar with the State and with the various forecasting
technigues that were or might have been used. Forecasts for urban
study areas or special planning study areas should be reviewed by
the staffs of thoge study areas al least twice: first, early in
the process when initial forecasts for all areas have been made
and adjusted, by completion of steps 2-5, and second, when steps
1-6 have been completed. In making these reviews the individual
study staffs should, of course, have available the forecasts for all
other study areas.

Ag discussed in section I, comprehensive and constructive
review by officials and planning staffs of the State, counties,
citles, and the Bureau of Public Roads is important, These reviews,
made both independently and in collaboration with the State estimat-
ing staff, should strengthen the validity of the procedures ultimate-
ly used, and should lend confidence in and support of the reliabllity
of the estimates.




It should be recognized that responsibility for the estimates
within the State rests with the State highway department, where all
conflicting opinions and judgments must be resolved.

As noted elsewhere in the manual, it is necessary to make
State~line checks with adjacent State highway departments. Where
significant differences in estimates occur concerning traffic
volumes of major facilities, they should be resolved Jjointly.

Step T.=--Final reviews and adjustments

As a consequence of the independent reviews prescribed in
step 6, estimates for some subaresa may be adjusted; indeed, it is
possible that some of the statewide forecasts in table TF-1 may be
revised, which would require re-factoring all subarea estimates.
Whether the adjustments are relatively few or many, it will be
necessary to repeat some or all of the processes in steps 2; 3, and
5 until satisfactory estimates are obtained, considering statewide
control totals, urban ares forecasts, and independent reviews by
other analysts.







APPENDIX E

1990 FUNCTIONAL SYSTEMS CHARACTERISTICS -

Functional systems and functional systems characteristics
to be applied during the development of the 1990 functional plan
for needs evaluation are basically the same as those in the 1968
base study. The following pages generally duplicate the descrip-
tions of the characteristics of the basic functional systems and
their subsystems as they appear in the 1968 manual for:

(1) Rural areas, (2) urbanized areas, and (3) small urban areas.
The primary functional categories to be used in this study for
each of the three area types are presented in table E-1.

Table F=~1 == The hiersrchy of functional system

Rural areas Urbanized areas Small urban areas

Principal arterials Principal arterials Principal arterisls
Mincr arterial roads Minor arterial streets Minor arterial streets
Collector roads Collector streets Collector streets

Tocal roads Iocal streets Local streets

Since there is a wide variation in the characteristics and
ma.gnitude of service that will be provided by each of these basic
functional systems, further stratification of routes in these
systems is prescribed to insure greater consistency and uniformity
for analysis. In rural areas, routes on the principal arterial
system are to be identified as Interstate and other principal
arterials; and routes on the collector road system are to be
subclassified as major collector roads and minor collector roads.
In urbanized and small urban areas, the routes on the principal
arterial system are to be identified as Interstate, other freeways
and expressways, and other principal arterials.




For internal use, States may desire to further stratify
routes within the basic functional systems. For this study,
data for any additional substratifications shall be aggregated
and reported for the systems and stratifications discussed
above.

Functional Systems for Rural Areas

Rural roads consist of those facilities that are outside
of the 1990 urban boundaries projected for this study. They
are to be classified into four major systems: Principal arterials,
minor srterial roads, major and minor collector roads, and local
roads.

Guidelines for the extent of mileage oun these systems are
shown in table E-2 (page E-5).

Rural principal arterial system

The rural principal arterial system for 1990 will consist
of a connected rural network of continuocus routes having the
following characteristicse

1. Serve projected corridor movements having trip length
and travel density characteristics Indicative of substantial
statewide or Interstate travel.

2. Serve i/ all, or virtually all, 1990 urban arcas of
50,000 and over population and a large majority of those with
population of 25,000 and over.

3. Provide an integrated network without stub connections
except where unusual geographic or traffic flow conditions dictate
otherwise (e.g., international boundary connections and connect-
ions to coastal cities).

1/ The term "serve' is difficult to define on & national basis
since it varies according to the size of the urban area, the functional
system under consideration, and the effects of natural barriers where
they exist. As a guide for this study, the rural principal arterial
either penetrates the urban boundary, or comes within 10 miles of the
center of the place and is within 20 minutes estimated travel
time (off-peak periods) of the center of the place via a minor
arterial highway. The rural minor arterial road system "serves" an
urban area if the system either penetrates or comes within 2 miles
of the urban boundary.




In the more densely populated States, this class of
highway may not include all projected heavily traveled routes
warranting multilane improvements. It is likely, however, that
in the majority of States the principal arterial system will in-
clude most, if not all, future rural freeways.

The principal arterial system should be stratified into
the following two categories:

Interstate System--The Interstate subclassification should
include the entire 42,500-mile Interstate System.

Other principal arteriasls--This subclassification consists
of all existing and projected non-Interstate principal arterials.

Rural minor arterial road system

The rural minor arterial road system for 1990 should, in
conjunction with the principal arterial system, form a rural
network having the following characteristics:

1. Link cities and larger towns }/ {and other traffic
generators, such as major resort areas, that are capable of
attracting travel over similarly long distances) and form an
integrated network providing interstate and intercounty service.

2. Be spaced at such intervals, consistent with
population density, so that all developed areas of the State
are within a reasonable distance of an arterial highway.

3. Provide (because of the two characteristics defined
immediately above) service to corridors with trip lengths and travel
density greater than those predominantly served by rural collector
or local systems. Minor arterials therefore constitute routes whose
design should be expected to provide for relatively high overall
travel speeds, with minimum interference to through movement.

1/ The definition of a "large" town, in terms of 1990
population, cannot be arbitrarily determined in such a way as will
fit all States. It can be determined in each State during the
classification process by building the system "from the top down,"
in terms of size of places to be served, and evaluating successive
system increments on a diminishing returns basis, in terms of
population service or traffic service.




Rural collector road system

The rural collector routes generally serve travel of
primarily intracounty rather than Statewide importance and
constitute those routes on which (regardless of traffic volume)
predominant travel distances are shorter than on arterial routes.
Consequently, more moderate speeds may be typical, on the average.

In order to define more clearly the characteristics of rural
collectors for thisstudy, this eystem should be subclassified
according to the following criteria:

Major collector roads--These routes should: (1) Provide
service to any county seat not on an arterial route, to the
larger towns not directly served by the higher systems, and %o
other traffic generators of equivalent intracounty importance,
guch as consolidated schools, shipping points, county parks,
important mining and agricultural areas, etc.; (2) link these places
with nearby larger towns or cities, or with routes of higher
classification; and (3) serve the more important intracounty
travel corridors.

Minor collector roads--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 communities; and (3) link the locally
important traffic generators with their rural hinterland.

Rural local road system

The rural local road system should have the following
characteristics: (1) Serve primarily to provide access to
adjacent land; and (2) provide service to travel over relatively
short distances as compared to collectors or other higher
systems. Ioeal roads will, of course, constitute the rural
mileage not classified as prineipal arterial, minor arterial
road, or collector road.

Ixtent of rural systems

The systems criteria above have been expressed primarily
in qualitative, rather than quantitative terms. Because of
anticipated variations in geographic conditions (population
density, spacing and size of cities, density and pattern of
road network) it is not feasible to establish uniform 1990
nationwide criteria on size of population centers, on trip




length and traffic volume, or on spacing of routes, that would
apply to all future systems in all States. The results of

studies of future classification and needs conducted in many States
throughout the country do, however, show considerable consistency
in the relative extent of each system, expressed as a percentage

of total rural road mileage.

The 1990 systems developed for this study are generally
expected, in all States except Alaska and Hawaii, to fall within
the percentage ranges shown in table E-2. Any exception should
be analysed and an explanation for the variation should be
included in the narrative report.

The higher values in table E~2 should apply to States that
will have a less extensive total road network in 1990 than is
anticipated in States of similar population density. In States
having a more extensive total network, the lower values would be
expected to apply. The range of percentages for rural collectors
is for 1990 total mileage of both major and minor collector roads,
and applies to the Statewide rural mileage totals; the percentage
in any particular county may vary considerably from the Statewide
average. Areas having an extensive grid pattern of roads will
usually have a lesser percentage of collectors than areas wherein
geographic conditions impose a restricted or less regular pattern
of road development.

Table E-2 Guidelines on extent of rural functional systems

Systems Percentage of total rural miles
Principal arterial system 2=k
Principal arterial plus minor 6-12, with most States falling
arterial road system in 7-10 percent range
Collector (major plus minor) 20-25
road system
Local road system 65-75




Functional Systems in Urbanized Areas

The four functional systems for urbanized areas are urban
principal arterials, minor arterial streets, collector streets, and
local streets. The differences in the nature and intensity of
development between rural and urban areas cause these systems to
have characteristics that are scmewhat different from the corres-
pendingly named rural systems.

Guidelines for the extent of mileage and travel on these
systems are shown in table E-3 (page E-9).

Urban principal arterial system

Fvery urban environment will have in 1990 & system of streets
and highways which can be identified as unusually significant to the
area in which it lies in terms of the nature and composition of
travel it serves. In smaller urban areas (under 50,000) these
facilities may be very limited in number and extent and their
importance may be primarily derived from the forecasted service
provided to travel passing through the area. In larger urban
areas their importance also derives from service that will be
provided to rural oriented traffic, but egually or even more
important, from the service they provide for major movements within
these urbanized areas.

This system of streets and highways, called here the urban
principal arterial system, should serve the projected major centers
of activity of a metropolitan area, the highest projected traffic
volume corridors, and the longest projected trip interchanges; and
should carry a high proportion of the total projected urban area

ravel on a minimum of mileage. The system should be integrated,
both internally and between major rural connections.

The principal arterial system should carry the major portion
of forecasted trips entering and leaving the urban area, as well
as the majority of through movements desiring to bypass the central
city. In addition, forecasts of significant intra-area travel, such
as between major inner clty communities, or between major suburban
centers should be served by this class of facilities. Generally,
the principal arterial system will coinecide with the majority of
important intraurban as well as intercity bus routes. Finally,
this system in urbanized areas should provide continuity for all
rural arterials which intercept the urban boundary.
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Because of the nature of the travel served by the principal
arterial system, almost all fully and partially controlled access
facilities will be part of this functional class. However; this
system is not restricted to controlled access routes. In order
to preserve the identification of controlled access facilities in
subsequent tabulations which will be required, the principal
arterial system should be stratified as follows: (1) Interstate
(consisting of the urban portion of the 42,500-mile Interstate
System), (2) other freeways and expressways, and (3) other
principal arterials (with no control of accessg).

The spacing of urban principal arterials will be closely
related to forecasted trip-end density characteristics of particular
portions of the urban areas. While no firm spacing rule can be
established which will apply in all, or even most circumstances,
the spacing of principal arterials (in larger urban areas) may
vary from less than one mile in the highly developed central
business areas to five miles or more in the sparsely developed
urban fringes.

For principal arterials, the concept of service to abutting
land should be subordinate to the provision of travel service to
major traffic movements. It should be noted that only facilities
within the "other principal arterial" subclass are capable of
providing any direct access to land, and such service should be purely
incidental to the primary functional responsibility of this class
of roads.

Urban minor arterial street system

The minor arterial street system should interconnect with
and augment the urban principal arterial system and provide service
to forecasted trips of moderate length at a somewhat lower level
of travel mobility than major arterials. This system also
distributes travel to geographic areas smaller than those identified
with the higher system.

The minor arterial street system includes all arterials not
classified as principal and contains facilities that place more
emphasis on land access than the higher system, and offer a lower
level of traffic mobility. Such facilities may be expected to
carry local bus routes and provide intracommunity continuity, but
ideally should not penetrate identifiable neighborhoods. This
system should include urban connections to rural collector roads
where such connections have not been classified for internal reasons
as urban principal arterials.




The spacing of minor arterial streets may vary fromA1/8 -
1/2 mile in the central business district to 2-3 miles in the
suburban fringes, but should normally be not more than 1 mile
in fully developed areas.

Urban collector street system

The collector street system differs from the arterial systems
in that facilities on the collector system may penetrate neighborhoods
distributing trips from the arterials through the area to the ultimate
destinationswhich may be on a local or collector street, Conversely,
the collector street can also be expected to collect traffic from
local streets in the neighborhood and channel 1t into the arterilal
systems. In the development of the 1990 functional plan, use of the
collector system by through traffic should be discouraged.

The collector system should provide for both land access service
and local traffic movements within residential nelghborhoods,
commercial areas, or industrial areas. Such facilities could
contain the collector portion of some bus routes.

Urban local street system

The local street system comprisesg all facilities not on one
of the higher systems. It serves primarily to provide direct access
to abutting land and access to the higher order systems. It offers
the lowest level of mobility and should not contain bus routes.
Service to through traffic movement should be deliberately discouraged.
It ig agsumed that each State will forecast 1990 urban local street
mileage on & statistical basis acceptable to Public Roads.

Extent of mileage and travel on urban systems

Table BE-3 contains guideline ranges of travel volume (VMT)%
and mileage of each of the four functional systems for urbanized
areas. It is expected that the 1990 systems developed for each
area will fall within the percentage ranges shown; any exceptions
should be carefully analysed and explained.



Table E-3 Guidelines on extent of
urban functional systems

Range (percent)
System
VMT Miles
Principal arterial system ho - 55 5 - 10
Principal arterial plus minor 65 - 75 15 - 25
arterial street systems
Collector street system 5 « 10 5 - 10
Local street system Remainder

Functional Systems for Small Urban Areas

The systems and their characteristics listed for urbanized
areas are also generally applicable to small urban areas. The
basic difference is that, by nature of their size, many small urban
areas will not generate internal travel warranting urban principal
arterial service.

Thus the 1990 principal arterial system for small urban areas
will largely consist of extensions of rural arterials into and
through the areas. In meny instances, these extensions will be
located so as to relieve critical sections of the street systen
while providing efficient- movement of travel around (e.g., bypasses)
and through the area. The larger urban areas within this
population group, particularly those above 25,000 population, may
have major activity centers which warrant principal arterial service
in addition to that provided by extensions of rural arterials.

The extent of the principal arterial system mileage and
travel will vary significantly among the small urban areas, but
will normally fall within the guidelines shown in table E-3.
Scome small urban areas may fall above the guidelines because of
unusual geographical conditions or the fact that the city is
somewhat of a focal point for statewide rural arterials.




E - 10

The characteristics for the minor arterial street systems,
collector street systems, and local street systems in small urban
areas are similar to those for urbanized areas.

Special Urban-Rural Identification

The criteria in this section define urban and rural streets
and highways according to their functional character. To assure
future continuity of the rural arterial systems through 1990 urban
areas, 1t 1s desirable to doubly identify (as indicated below) the
urban arterials which form connecting links of the rural arterials.
The term "connecting links"” means those urban routings which will
provide rural-to-rural continuity for the rural arterial systems.

A connecting link may traverse the urban area from one boundary to
another, or may simply connect to another previously delineated
connecting link. (The mileage of any connecting link should not be
included more than once.) The necessary continuity may be provided
by loop or bypass routes. It is recommended that the identification
be made after both the urban and rural functional classifications
have been accomplighed.

As specified in the systems characteristics in this appendix,
connecting links for the rural principal and minor arterial system
will be on the urban principal arterial system (continuity for the
rural Interstate will, of course, be provided by urban Interstate).
Connecting links for rural principal arterials should be identified
prior to selecting those for minor arterials. The routing of the
connecting link for a rural principal arterial should normally be
falrly direct, while that for a rural minor arterial may involve
some indirection of travel.

The following categories are To be used in identifying the
1990 connecting links on the urban principal arterial systems:

Other freeways and expressways:
Connecting links of non-Interstate rural principal
arterials
Connecting 1inks of rural minor arterials

Other urban principal arterials:

Connecting links of other rural principal arterials
Connecting links of rural minor arterials
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Classification Criteria for Alaska, Hawaii, and Puerto Rico

The classification of rural and urban systems in Alaska,
Hawaii, and Puerto Rico should generally be consistent with the
functional system characteristics described in the preceding
sections. However, there may be roads on small islands or in other
areas that may be isolated from the remaining parts of the State
or Commonwealth, and none of these roads may meet the criteria for
classification as arterial because of the absence of long distance,
through trips. Conversely, there may be undeveloped areas that have
very few miles of collector and local roads. Thus, because of the
considerably different geographic conditions existing in these
areas as compared to the other L8 States, the systems extent for the
rural functional classes may vary a great deal from that shown in
Table E-2. The systems extent for the urban functional classes
should be fairly consistent with that shown in table E-3.







APPENDIX F

Table F-1

STATE LIAISON OFFICERS TO BURFAU OF OUTDOOR RECREATION

ALABAMA

Joe W. Graham, Director
Department of Conservation
Administrative Building

Montgomery, Alabama 36104
ATASKA
F. J. Keenan, Director

Division of Lands
344 Sixth Avenue
Anchorage, Alaska 99501

ARTIZONA

Roger Gruenwald

Qutdoor Recreation Coordinating
Commission

2211 West Greenway Road

Phoenix, Arizona 85023

ARKANSAS

Winston C. Beard (Dr.), Executive
Director

Arkansas Planning Commission

Game & Fish Commission Building

Capitol Mall

Little Rock, Arkansas 72201

CALTFORNTA

William Penn Mott, Jr., Director
Department of Parks and Recreation
1416 - 9th Street, Room 1311
Sacramento, California 95814

COLORADO

Harry R. Woodward, Director
Division of Game, Fish and Parks
Department of Natural Resources
6060 Broadway

Denver, Colorado 80216

377-268 O - 70 - 20

CONNECTICUT

Joseph N. Gill, Commissioner

Department of Agriculture
and Natural Resources

Hartford, Connecticut 06100

DELAWARE

Rudolph Jass, Director of
State Planning

State Planning Office

Thomas Collins Building

530 S. DuPont Highway

Dover, Delaware 19901

‘DISTRICT OF COLUMBIA

Joseph H. Cole, Superintendent
D. €. Recreation Department
3149 16th Street, N. W.
Washington, D. C. 20010

FLORIDA

Ney C. Landrum, Director
Florida QOutdoor Recreational

Development Council
1543 Thomasville Road
Tallahassee, Florida 32303
GEORGIA

John L. Gordon, Director
Department of State Parks
270 Washington Street, S. W.
Atlanta, Georgia 30334

HAWATT

Shelley M. Mark, Director
Department of Planning and
Economic Development

426 Queen Street

Honolulu, Hawaii 96813



IDAHC

Wilhelm M. Beckert, Director
Idaho Department of Parks
Statehouse
Boise, Idaho 83707
TLLINOIS

William L. Rutherford

Director, Department of
Conservation

400 Spring Street

Springfield, Illinois 62706

INDIANA

Perley H. Provost, Director
Department of Natural Resources
603 State Office Building
Indianapolis, Indiana 46209

TOWA

E. B. Speaker, Special Projects
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Coordinator, State Conservation Comm.

State Office Building
300 Fourth Street
Des Moines, Iowa 50319
KANSAS

Lynn Burris, Jr., Director

Stave Park and Resources Authority
801 Harrison
Topeka, Kansas 66612

KENTUCKY

Frank J. Groschelle, Special Assistant
to the Governor

State Capitol Building, Room 157

Frankfort, Kentucky 40601

LOUISIANA

Lamar Gibson, Director

State Parks and Recreation Commission
Louisiana National Bank Building

150 N, Third Street

Baton Rouge, Louisiana 70801

MATNE

Lawrence Stuart, Director

State Parks and Recreation Comm.
Statehouse
Augusta, Maine 04301
MARYLAND

Spencer P. Ellis

Director, Department of
Forests and Parks

State Office Building

Apnapolis, Maryland 21404

MASSACHUSETTS

Arthur Brownell, Commissioner
Department of Natural Resources
State Office Building, Gov't. Center
100 Cambridge Street
Boston, Massachusetts 02202
MICHIGAN

Ralph A. MacMullan, Director
Department of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

Jarle Leirfallom, Commissioner
Department of Conservation

301 Centennial Building

658 Cedar Street
St. Paul, Minnesota 55101
MISSISSIPPI

Spencer E. Medlin, Comptroller
Mississippi Park System

502 Milner Building
Jackson,Mississippi 39201
MISSOURI

Robert L. Dunkeson, Executive Sec.

Inter-Agency Council for Qutdoor
Recreation

1203 Jefferson Building, Box 564

Jefferson City, Missouri 65101



MONTANA

Robert F. Cooney, Assistant Chief
Recreation and Parks Division
Department of Fish and Game
Mitchell Building

Helena, Montana 59601

NEBRASKA

Melvin Q. Steen, Director
Game and Parks Commission
State Capitol Building
Lincoln, Nebraska 68509

NEVADA

Elmo J. De Ricco, Director
Department of Conservation and
Natural Resources

Nyve Building, Room 214

Carson City, Nevada 89701

NEW HAMPSHIRE

Roger J. Crowley, Jr.
Commissioner, Department of

Resources and Economic Development
State House Annex
Concord, New Hampshire 03303
NEW JERSEY

Robert A. Roe, Commissioner

Department of Conservation and
Economic Development

Trenton, New Jersey 08625

NEW MEXICO

Arthur L. Ortiz

State Planning Officer

State Plamning Office

New Capitol Building, Room 406
Santa Fe, New Mexico 87501

NEW_YORK

R. Steward Kilborne, Commissioner
Department of Conservation

1220 Washington Avenue

Albany, New York 12206

NORTH CAROLINA

William L. Turner (Dr.), Director
Department of Administration
State of North Carolina

Raleigh, North Carolina 27602

NORTH DAKOTA

John Greenslit, Coordinator
State Outdoor Recreation Agency
State Office Building

900 East Boulevard

Bismarck, North Dakota 58501

OHIO

Fred E. Morr, Director
Department of Natural Resources
907 Ohio Departments Building
Columbus, Ohio 43215

OKLAHOMA

Robert H. Breeden, Director

Industrial Development and
Park Department

518 Sequoyah Memorial Building

Oklahoma City, Oakahoma 73105

OREGON

Kessler R. Cannon

Executive Secretary

Natural Resources Committee
State Capitol Bullding, Room 124
Salem, Oregon 97310



T by

Irving Hand, Executive Director
State Planning Board

Box 191, Finance Buillding
Harrisburg, Pennsylvania 17120
PUERTO RICO

Pasarell, Dora (Mrs.), Administrator
Public Parks and Recreation Administration
P. 0. Box 3207

San Juan, Puerto Rico 00904
RHODE ISLAND

John L. Rego, Director
Department of Natuval Resources
Veteran's Memorial Building

83 Park Street
Providence, Rhode Island 02903

SOUTH CAROLINA

John A. May (Col.)

Department of Parks, Recreation
and Tourism

P. O. Box 1358

Columbia, South Carolina 29202

SOUTH DAKOTA

Robert Hodging, Dirvector
Department of Game, Fish and Parks
State Office Building
Pierre, South Dakocta 57501
[LENNESSEEL

E. Bovd Garrett, Commissioner
Department of Conservation
2611 West End Avenue

Nashville, Tennessee 37203
TEXAS
1. P. Gilvin, Chairman

Parks and Wildlife Commission
Rox 9027

Amarillec, Texas 79105

Gordon E. Harmston

Executive Director

Department of Natural Resources
319 State Capitol Building

Salt Lake City, Utah 84114

VERMONT

Forrest E. Orr, Executive Director

Interagency Committee on Natural
Resources

Statehouse

Montpelier, Vermont 05602

Elbert Cox, Director

Commission of Outdoor Recreation
Ninth Street 0ffice Building
Ninth and Grace Streets
Richmond, Virginia 23219

WASHINGTON

Tewis A. Bell, Chairman

Interagency Committee for Outdoor
Recreation

Post Office Box 1489

Olympia, Washington 8501

WEST VIRGINIA

B. L. Coffindaffer (Dr.), Director
Federal - State Relations
State Office Bullding
Charleston, West Virginia 25305
WISCONSIN

John A. Beale

Deputy Secretary

Department of Natural Resources
P. 0. Box 450
Madison, Wisconsin 53701

Attention: Alvin E. Nelson

WYCOMING

Charles E. Rodermel, Director

Wyoming Recreation Commission

Box 309, State Office Building
Cheyenne, Wyoming 82001




APPENDIX G

PROCEDURES FOR DETERMINING AVERAGE
HIGHWAY SPEED, AVAILABLE SIGHT DILSTANCE, AND
PRESENT OPERATING SPEED

As part of the analysis of existing urban freeways and
expressways, rural principal and minor arterials, and rural
collectors with 6,000 ADT or greater, it will be pecessary to
determine the average highway speed, available sight distance,
and using these and other traffic factors, calculate the present
operating speed of each highway section.

Average Highway Speed

Average highway speed, as initially introduced into
highway capacity literature, was defined as "the average maximum
safe speed, or the operating speed for a passenger car over a
section of highway during extremely low traffic demsities.” 1/

It is defined in the 1965 Highwav Capacity Manual as the weighted
average of the design speeds within the section, when each
subsection within the section is considered to have an individual
design speed.

This appendix contains a recommended procedure for computing
average highway speed where it is not already available. It
utilizes the Highway Capacity Manual recommendation of approximately
800 feet (0.15 mile) for the effective length of each curve. Tangent
sections and flat (less than 4°) curves are assumed to have design
speeds of 70 miles per hour. The maximum superelevation rate is
assumed to be 0.08 ft./ft. (Where the superelevation rate varies
appreciably from this, the curvature range shown for each design
speed may be adjusted to fit the appropriate rate of superelevation.)

1/ New Methods of Capacity Determination for Rural Roads in Mountainous
Terrain: Schwender, H. C., Normanon, 0. K., and Grapum, J. O., Highway
Research Board Bulletim 167 (1957).
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A work sheet for average highway speed calculation is
shown in figure G-1. The steps in its use are as follows:

1. For the section of highway being analysed, tally
the total number of curves in each design speed
grouping, in the column headed "number of curves.”

2, For each design speed grouping in which curves
have been tallied, select from table G-1 the
travel time in minutes corresponding to that
number of curves. Enter this value in the right
hand column, labeled "total travel time."

3. Total the number of all curves and post this value
at the foot of the "number of curves” column.

4. From the total number of curves, determine the
total curve length, using table G-2. Subtract
this value from the section length to determine
the tangent length.

5. Compute tangent travel time by multiplying tangent
length by 0.86 min./mile. Enter the resulting
tangent travel time in the right hand column,
headed "total travel time.”

6. Sum all entries in "total travel time" column.
Divide by the length of section of highway and
multiply by 60 to obtain average highway speed
(ABS) in miles per hour.

7. Round to the nearest of the following values: 70,
60,50,45,40,35. These are the average highway
speeds for the family of operating speed curves in
the Highway Capacity Manual.

A sample calculation is shown on the work sheet, figure G-1.
For a rural section, three 40 mph curves have been tallied, for a
travel time of 0.68 minutes, and seven 50 mph curves for a travel
time of 1.26 minutes. The total of ten curves gives a total curve
length of 1.50 miles (lower table). This value is subtracted from
the section length of 4.20 miles, giving a tangent length of 2.70
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Figure G-1--Sample average highway speed calculation

WORKSHEET FOR CALCULATING AVERAGE HIGHWAY SPEED (AHS)

Route 2339 Section ©OO3 Length 4. 20 mi.
Degree of Design speed- Number of Total travel time (min.)
curvature 1/ (mph) curves (from Table G-1}
28.0 - 43.0 25
19.5 - 28.0 30
14.0 = 19.5 35
11.0 « 14.0 40 3 0.8
8,5 = 11.0 45
7.0 = 8.5 50 7 /26
5.5 = 7.0 | 55
4,75 = 5.5 60
4.0 - 4.75 65
Totals = 1O {. 94
Tangent travel time = 2.82
Total travel time = 4 26

Section length 420  mi,

~Total curve length /. 5O mi,

(from Table G-2)

Tangent length Z. 70 mi,
% 0.86 min,/mi,

Tangent travel time _ 2.32 min,

Total travel time , 2. & min, =
© x 60 &

Average Highway Speed =

Rounded AHS = & O mph

Section length 4.20 mi.

mph

1/ For maximum superelevation rate of 0.08 ft./ft.




Table G-l--Travel times

for curves

of various design speeds l/

Travel time in minutes for number of curves indicated
Design . -
speed
1 2 3 b 5 6 T 8 9 10 11 12 13 1k 15
25 0.36 0.72 1,08 1.h4 1.80 | 2.16 2,52 2.88 3.24 3.60 | 3.96 L.32  L.68 5.04  5.h0
30 0.30  0.60 0.90 1.20 1.50 | 1.80 2.10 2,40 2.70 3.00 { 3.30 3.60 3.90 L.20 &,50
35 0.26  0.51 0.77 1.03 1.29 | 1.54 1.80 2.06 2.31 2.57 | 2.83 3.09 3.3% 3,60 3.86
Lo 0.23  0.bs 0,68 ©0.90 1.13 | 1.35 1.58 1,80 2.03 2.25 | 2.8 2,70 2.93 3.15  3.38
Lg 0.20  0.40  0.60 0,80 1.00 § 1.20 1.k0 1.60 1.80 =2.00 f2.20 2.h0 2.60 2.80 3.00
50 0.18 0.36 0.54 o0.72 0,90 § 1.08 1.26 1.k 1.62 1.80 §1.98 2.16 2,34 2.52 2.70
55 0.6  0.33 0.b0  0.65 0.82 } 0.98 1.15 1.31 1.h7 164k | 1.80 1.96 2,13 2.29 2.45
60 0.15  0.30 0.4  0.60 0.75 } 0.90 1.05 1.20 1.35 1.50 § 1.65 1.80 1,95 2,10 2.25
65 0.1% 0.28 0.h2 0.55 0.69 || 0.83 0.97 1.11 1.25 1.38 | 1.52 1.66 1.80 1.94 2.18
Table (-2--Total curve length 2/
Total curve length, in miles, for number of curves indicated
1 2 3 L 5 6 7 8 9 10 11 12 13 1k 15 16 7 18 19 20
0.15 0.30 0.45 0,60 0.75{0.90 1.C 1.20 1.35 1,50 11.65 1.80 1.95 2.10 2.25 | 2.k0 2.55 2.70 2.85 3.00
21 22 23 2l 25 26 27 28 29 30 31 32 33 3k 35 36 37 38 39 Lo
3.15 3.30 3.45 3.60 3.7543.90 4,05 4.20 4.35 4.50 |L.65 L.B0 k.95 5.10 5.25 f5.h0 5.55 5.70 5.85 6.00
¥ ke 43 bk b5 6 kT W8 b9 50§ 51 52 53 5k 55 56 57 58 59 60
6.15 6.30 6.45 6.60 6.75f6.90 7.05 T7.20 T.35 T.50 [7.65 7.80 7.95 6.10 8.25 8.b0 8.55 8.70 B6.85 9.00
J/ Teble G-1 was derived by multiplying the inverse of the speed (in minutes per mile) by tue effective length of
° curve (0.15 miles).

Table

-2 18 the effective curve length (0.15 mi.) multiplied by the number of curves.




miles. The latter figure is multiplied by 0.86 minutes per

mile {for 70 mph tangent speed), giving a tangent travel time

of 2.32 minutes. This value is added to the previously posted
curve travel times to obtain a total travel time of 4.26 minutes.
This value, when divided by the total section length and
multiplied by 60, gives an average highway speed of 61 mph. This
is then rounded to 60 mph.

Available Sieht Distance

In order to determine present operating speed, it will be
necessary to estimate the percentage of a section length of 2-lane
highways having at least 1,500 feet of sight distance (as measured
from the height of the drivers eye to the road surface) available.
Any available data, such as construction plans, etc., can be used
in this determination.

Where other data is not available, this wvalue can be
estimated by the field inventory crew using a method similar to the
following: First, the observer (sitting beside the vehicle driver)
estimates ahead 1,500 feet. If the pavement surface is wvisible
over this entire distance, he records the starting odometer reading
as 'in'. If the pavement surface is not visible, he records the
reading as ‘out’. The crew then drives over the section and the
observer records the odometer as ‘out' any time the pavement
surface passes from view in the 1,500 foot distance estimated ahead
and as 'in' when the pavement surface 1,500 feet ahead comes back
into view.

This method for identifying the 'in' and 'out' values of
available sight distance applies whether restrictions are caused
by vertical curvature, horizontal curvature, other facts of design
within the right-of-way, or trees and permanent type billboards.
Sight restrictions such as those caused by tall grass or shrubs
which could be removed by routine maintenance would mot be
considered.

Having completed the above, the length of available sight
distance is obtained by subtracting each 'in' mileage reading
from the succeeding 'out' mileage reading and summing these



differences. The percent of available sight distance is then
calculated by dividing the total available length by the section
length and multiplying by one hundred. This value should then
be rounded o the nearest 10 percent and recorded on the Rural
Arterial and Collector Worksheet,

Present Operating Speed

The present operating speed in this study is used as one
measure of tolerability of rural highway sectioms. It represents
the highest overall speed at which a driver can travel over the
section in favorable weather and under prevailing traffic
condi tions without exceeding the safe speed on any part of the
section,

The operating speed curves included in the 1965 Highway
Capacity Manual (page 264 for freeways and expressways; page 294
for other rural multilane highways: and pages 310-312 for rural
2-lane highways) are to be used in determining the present
operating speed. The proper curve for the existing highway
section {(freeway-expressway, other multilane, or 2Z-lane highways)
and the average highway speed should be selected. For rural
Z2-lane highways, the percent with at least 1,500 feet available
sight distance (Item 17 on the rural worksheet) will alsoc be
required. Enter the curve with the volume, capacity ratio
Present ADT x "K' factor,read up to the appropriate curve

capacity 7
{average highway speed and available sight distance), and read
left to the operating speed, to the nearest mph. This wvalue
should be recorded in Item 28 on the Rural Arterial and Collector
Worksheet or im Item 33 of the Urban Arterial and Collector
Worksheet.

Example:

Rural, 2-lame highway  ADT - 4,000 wvpd Capacity - 1,200 vph
Average highway speed - 60 mph K-factor - 0.15
Sight distance available on 40 percent of section length

V ratio _ 4000 x 0.15 - 0.5
¢ 1200

From Figure 10.2b in the Highway Capacity Manual, the operating
speed is approximately 40 mph.




APPENDIX H
ESTIMATING REMAINING SERVICE LIFE FOR PAVEMENIS

In order to determine year of deficiency and subsequent
year of improvement for the sampled roads in the needs study, it
is necessary to estimate the remaining service life of the pavement.
This remaining life is primarily dependent upon five items:

1. The present pavement condition (PSR, PSI, or equivalent).

2. The pavement structure or thickness, expressed as the
Structural Number (SN}, slab thickness (D), or correlation thereto.

3. Soil Support Value (8), or correlation thereto.

4, Number of present equivalent annual 18-kip single-axle
load applications (EALA) applied to the roadway.

5. Average annual rate of traffic growth.

The first, second, and fifth items are entered on the
evalaution worksheets. Detailed instructions for their determination
are contained in sections IV and V of the manual. Items 3 and 4 may
be derived as follows:

Soil support value (S) - The soil support value, necessary in
the evaluation of flexible pavements, is expressed in an abstract
scale that can be related to certain soil test procedures. Figure H-1
shows a chart, from Appendix E of the AASHO Interim Guide for the
Design of Flexible Pavement Structures, which gives approximate
correlations for CBR, R-Value, and Group Index. The roadbed soils at
the AASHO Road Test have an S value of 3.0. When the S value for a
particular state is substantially greater (S = 6 or more) or
substantially less (S = 1.5 or less) than the S value at the AASHO
Road Test, an adjustment must be made to the pavement structure value
to account for the difference in performance ability. Figure H-2 shows
the necessary adjustments.
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H=3

Figure H-2: Adjustment to pavement structure value to account
for difference in Soil Support Value
Pavement structure value
Soil
Support
Value Light Medium Heavy
SN = 1.0-3.0 SN = 3.1-4.5 SN = L4.6-6.0
1.5 or less No change Decrease to Decrease to
light medium
1.6 - 5.9 No change No change No change
6.0 or more Increase to Increase to No change

medium

heavy




It is not imtended that the States conduct comprehensive
soll tests on each individual pavement section under consideration.
Rather it is suggested, because the physical properties and
suppoxrting power of roadbed soils are related to the performance
of flexible pavements, that the general soils characteristics
throughout a county or cost area of a State be compared with those
at the AASHO Road Test,

Present equivalent annual 18-kip single-axle load applications
(EALA) - The following equation is used to determine the equivalent
annual 18-kip single-axle load applications (EALA}.

EALA = ADT % (% total trucks and combinations) x (critical
lane factor) x (18-kip single~axle equivalent constant) x 365.

The present ADT and the percent total trucks and combinations
are entered on the worksheets, and instructions for their determination
are contained in sections LV and V of the manual. The following
discussion explains the procedure for determining the 18-kip single-
axle equivalent comstant and the critical lanme factor.

The 18-kip axle-load equivalent constant can be obtained from
the W-4 tables of the State’s annual truck weight study and may be
applied directly to the total number of trucks and combinations in
the traffic stream to arxive at the number of equivalent annual 18-kip
single axle-load applications (EALAY, as shown in the example included
at the end of this appendix.

A detailed example explaining the use of the W-4 tables inm
estimating equivalent annual 18-kip single axle-load applications, or
average daily locad (ADL}, is given on pages TCS 30 and 31 of Volume 4,
Chapter LIL, of the Highway Planning Program Manual (HPPM). An
explanation and example is also shown om pages A-62 and A-63 of the
"Instruction Manual - 1970 Interstate Cost Estimate.”™ It should be
noted that the above cited examples are based upon the mean ADT for
a 20-vear period, rather tham on current equivalent annual 18-kip
single axle~load applications, as required by the procedure in this
appendix for caleculating remaining pavement 1ife. Also, the examples
show calculation of 18-kip single axle-load equivalents for each
vehicle type, whereas this procedure uses one value for the 18-kip
axle-load equivalent constant for the total truck traffic mix, which
is obtained from the bottom portion of the W-4 tables.
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The 18-kip axle-load equivalent constant for total trucks and
combinations cam be extracted directly from the section of "18-KIP
AXLE EQUIVALENTS" in the W-4 table from the "Annual Truck Weight
Study" for each State. This constant is located in the column for
"Probable No." and on the lines for "Rate Per 1,000" for either a
flexible or rigid pavement.

The critical lame factor will be obtained by applying the
following percentages:

No. of Lames Percentage of Vehicle in Right-hand Lane
2 or 3 50
4 or more 40

If traffic in one direction is being considered, the preceding
percentages must of course be doubled.

Determination of Remaining Service Life

After items 1, 2, 4, and 5 have been established for a flexible
or rigid pavement section and the pavement structure value for the
flexible pavement has been adjusted to account for item 3, the
determination of remaining service life is a relatively simple table
look-up procedure. To eliminate as much work as possible, four tables
have been prepared based in part om the AASHO Road Test performance
equations.

Tables H-1 and H-3 are for rigid pavements. Tables H-2 and H-4
are for flexible pavements. Tables H-1 and H-2 are to be used where
the minimum tolerable pavement serviceability rating is 2.1. Tables
H-3 and H-4 are to be used where the minimum tolerable pavement
serviceability rating is 2.6.

The use of these tables is illustrated in the example below:

Example

Given:

[
°

Flexible pavement - Medium (SN = 3.1 - 4.5).
2. Soil support wvalue - Substantially greater than AASHO
{§ = 6 or more).
3. Present pavement condition - Fair (PSR or PSI = 2.1 - 3.0).




Table H=1~-Rigid pavement-remaining serxrvice life

H-6

(minimum tolerable condition-PSR=2.1)

Annuel traffic growih

1 %o 3 percent

4 to 6 percent

7 perceﬁ*c and over

Pa Years of
vement madni -
thickness re lifesng Pavament condition Pavement condition Pavement condition
Very Good Fai Very Good Fai Very Good Fai
good o ¥ good eir good atr
Present equivalent anpual 18-kip single-axle load spplications (EALA)
Over 20 less then | Less then |less than | Less than | Less then ; Less than | less than | less then | Less than
o 17,999 10,999 3,999 12,999 7,999 2,999 8,999 4,999 1,999
18,000 11,000 L 000 13,000 8,000 3,000 9,000 5,000 2,000
16-20 to to %0 %o to %o %o to to
26,999 14,999 %,999 20,999 13,999 3,999 15,999 8,999 2,999
27,000 15,000 5,000 21,000 12,000 &, 000 16,000 9,000 3,000
Tdght 11-15 to to to o to to to ¥ to to
(D=6.0-7.0) 42,999 24,999 7,999 36,999 21,999 6,999 30,999 17,999 5,999
3,000 25,000 8,000 37,000 22,000 7,000 31,000 18,000 6,000
6-10 o o 0 to 0 to %0 %0 to
92,999 53,999 17,999 87,999 50,999 16,999 80,999 45,999 14,999
93,000 54,000 18,000 88,000 51,000 17,000 81,000 k7,000 15,000
1-5 or or or or or or ar or or
BOre more Bore more more Bore more wore Bore
Over 20 I=se then | less than |less thun | Less than | Less than | Less then | fzss then | lees then | less than
103,999 70,999 21,999 75,999 51,999 15,999 48,999 32,999 9,999
10k ,000 71,000 22,000 76,000 52,000 16,000 9,000 33,000 10,000
16-20 to to %o %o to %o to to to
150,999 101,999 31,999 119,999 81,999 25,999 87,999 59,999 18,999
151,000 102,000 32,000 126,000 82,000 26,000 88,000 60,000 19,000
Medium 11-15 to to to %o to to ) to o
{(D=7.1-6.0) 242,999 16%,999 51,999 211,999 143,999 bl ;999 17h,939 118,999 37,999
253,000 165,000 52,000 212,000 el 000 45,000 175,000 119,000 38,000
6-10 . %o %0 o to %o <0 ‘ o to Lo
527,999 357,999 112,999 499,999 338,999 106,999 k58,999 310,999 97,999
528,000 358,000 113,000 500,000 339,000 107,000 k59,000 311,000 98,000
1-5 or oy or or or oy or or or
BOre more Bore BOTR wmore BWOYe wore BOYe moxre
Over 20 Less than | less then |less then | Less than | Iess then | less then | Less then | Less then | Less than
s 571,999 | 382,959 | 125,999 | k17,999 | 279,999 91,999 | 268,999 | 179,999 58,999
572,000 383,000 126,000 | 418,000 280,000 92,000 269,000 180,000 59,000
16-20 o to o te %o to to %0 o
827,999 533,999 182,999 660,999 i3 ,999 185,999 483,999 323,999 106,999
828,000 55h ,000 183,000 661,000 bko, 000 146,000 58k, 000 32k, 000 107,000
Heavy 11-15 to to to to o o 3 40 to to
(P=9.1-11.0) 1,338,999 | 895,999 295,999 | 1,166,999 | 179,999 257,999 961,999 613,999 212,999
1,339,000 | 896,000 296,000 | 1,167,000 | 780,000 258,000 962,000 | 64h,000 213,000
6-10 o o %o 0 o ko to to to
2,905,999 | 1,942,999 | 641,999 | 2,749,999 {1,838,999 | 606,999 2,524,999 | 1,687,999 | 556,999
2,906,000 {1,943,000 | 642,000 |2,750,000 | 1,839,000 | 607,000 |2,525,000 | 1,688,000 | 557,000
1-5 or or or or or or o or ay
wore wore more Bore mOre wWore »ore BOYE

Bore
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Table H-2--Flexible pavement-remoining service life
(minimum tolereble condition-PSR=2.1)

. Aonuel traffic growth
Pavermmt Years of 1 o 3 percent k to 6 percemt 7 percent and over
structure reni}_?:“ Pavement condition Pavement condition Pavement condition
Very Very Vexry
good Good Fadr good Goed Feir good Good Pair
Present equivalent anmual 18-kip single-axle loed epplications {FALA)
over 20 Less then j Lese then | Lees than | Less than | Lese than ﬁ!ﬁi thmn: less then | less then | lesz thao
699 kg9 99 k99 299 | 985 299 199 59
700 500 100 500 300 300 200 60
16-20 to %0 to to %o %o to to
999 699 199 899 g9 599 399 99
1,000 700 200 900 500 600 00 100
Light 131-15 te to to to to %o to to
(8R=1.0-3.0) 1,999 999 299 1,499 999 ¢ 999 799 199
2,000 1,000 300 1,500 1,000 | 300 -4 1,000 800 200
6-16 %o to to %o to bo o to o to
3,999 1,999 699 3,999 1,999 599 2,999 1,999 599
ls,000 2,000 700 k,000 2,000 800 3,000 2,000 600
1-5 or or or or or or % or or or
more Bore Bore BOre i Bore HOrE mBore Bore more
Over 20 lees then | less than | Izas than | Less than | less than Ies&i tm lese than | less than | Less than
30,999 | 23,999 8,999 22,999 16,999 6,999 1 13,999 10,999 3,999
31,000 24,000 9,000 23,000 17,000 | 7,099 1,000 11,000 b,000
16-20 ta to to to to o %0 bo %o
by, 999 33,999 12,999 35,999 26,999 S 5:999 4 25,999 19,999 75999
45,000 3,000 13,000 35,000 26,000 20,000 8,000
Medium 11-15 to teo to to to to to
(B=3.2-5.5) 71,999 555993 20,992 62,999 51,999 39,999 14,999
72,000 56,000 21,000 63,000 w8,000 | ,1?!!.0}96» 1 52,000 10,000 15,000
6-10 %0 to %o to o $o to to to
156,999 | 120,999 bh,999 | 147,999 | 113,999 | 52,999 1 135,999 | 104,999 38,999
157,000 121,000 45,000 148,000 114,000 §3,000 136,000 105,000 39,000
1-5 or - or or or or ar or or or
BOTE BOTE BOTE more BOTE R BOTEe =OYe HOTR
over 20 less then | less then | Less then | Less than | Less than  Less thom | Less then | Less than | less then
356,999 311,959 | 151,999 | 260,999 | 227,999 | 110,999:| 167,999 | 146,999 2,999
357,000 | 312,000 | 152,000 | 251,000 | 228,000 | 311,000 | 168,000 | 147,000 72,000
16-20 to o o to to o to to to
515,999 | 151,999 | 219,999 | 411,999 | 360,999 | 175,999 301,999 | 263,999 | 126,999
516,000 | hs2,000 | 220,000 | k12,000 | %1,000 | 176,000 302,000 | 264,000 | 129,000
Roavy 0 to RS - SR - T 60 b ] to to o
{ Sk .6-6.0) ! 5:_?’9»999" 729,999 | 356,999 725,995 1 635,999 310,999 1 599,999 524,999 | 255,999
835,000 | 730,000 357,000 | 727,000 | 635,000 311,000 | 600,000 | 525,000 | 256,000
6-10 to %0 to to to to to to to
1,810,599 | 1,584,999 773,999 | 1,713,999 | 1,499,999 1 73,999 | 1,573,999 | 1,376,999 | 671,999
1,811,000 | 1,585,000 77k,000 | 1,716,000 1,500,000 | 732,000 | 1,574,000 1,377,000 672,000
1-5 or or or or or or or or or
mOre wore Bore move wore wWore wore | more |mOYTE

877-268 O - 70 - 21




H-8

Table H-3=-Rigid pavement-rem&ining service life
(minimum tolerable condition-PSR=2,6)

Apnual traffic growth
- Years of 1 to 3 percent 4 to 6 percent 7 percent and over
Pavement remaind;
thickness : 11 feng Pavement. condition Pavement condition Pavement condition
Very Very Very .
good Good Failr #00d Good Fair good Good Fair
Present equivalent annual 18-kip single-axle load applications (EALA)
over 20 Less than |less than | Less than | less than | Less than | Less than | Less than | less then | less than
’ 16,999 7,999 2,999 11,999 5,999 1,999 7,999 3,999 999
17,000 8,000 3,000 12,000 6,000 2,000 8,000 &, 000 1,000
16-20 to to to to to %o to to to
23,999 11,999 3,999 18,999 8,999 2,999 13,999 6,999 1,999
24,000 12,000 4,000 19,000 9,000 3,000 14,0004 7,000 2,000
Light 11-1% 20 to to to to 4o to to %o
(D=6.0-7.0) 38,999 18,999 5,999 33,999 16,999 k,999 27,999 13,999 3,999
39,000 19,000 6,000 34,000 17,000 5,000 28,000 1k, 000 I, 000
6-10 to to to to to %o to to to
8,999 40,999 12,999 795999 38,999 11,999 72,999 35,999 10,999
1-5 85,000 41,000 13,000 80,000 39,000 12,000 | 73,000 36,000 11,000
orF or or or ox oxr or or or
BOTE more more more ~ more more more more more
Over 20 Less than |Iless then | Less than | less than | Less than | less then | less than | less then | Less than
81,999 |- a*f"*‘;‘i’99 12,999 59,999 32,999 9,999 37,999 20,999 5,999
82,000 15,000 13,000 60,000 33,000 1¢,000 38,000 21,000 6,000
16-20 to t0 to to to %0 to to to
117,999 6k, 999 18,999 93,999 51,999 1,999 68,999 37,999 10,999
118,000 65,000 19,000 94,000 52,000 15,000 69,000 38,000 11,000
Medium i1-15% to to to +0 to to to to to
{D+7.1-9.0) 190,999 103,999 30,999 166,999 90,999 26,999 137,999 999 22,999
191,000 | 104,000 31,000 { 167,000 91,000 27,000 | 138,000 75,000 23,000
6-10 C %o o to o to 0 to to o
bik,999 | 225,999 67,999 | 392,999 | 213,999 63,999 | 360,999 | 196,999 58,999
k15,000 | 226,000 68,000 393,000 | 214,000 64,000 361,000 197,000 | 59,000
1-5 or or or or oy or or or or
wore HOLe Bore wore more more more wore more
Over 20 legs then | Less then | Less then | Less than | Less thea | Less then | Less than | Less then |Less than
bk1,999 2h1.,999 73,999 322,999 176,999 53,999 207,999 112,999 3,999
k2 000 242,000 Th , 000 323,000 177,000 56,000 208,000 113,000 35,000
16-20 to o %o o to to to %o %0
639,999 348,999 107,999 510,999 278,999 85,999 373,999 203,999 62,999
640,000 349,000 108,000 511,000 279,000 86,000 37h,000 204,000 63,000
Heavy 11-15 %o to to to to to ©o to to
(29.3.-11.0) 1,034,999 | 564,999 | 173,999 | 901,999 | 491,999 | 151,999 | 43,999 | 405,999 | 124,999
1,035,000 | 565,000 17k ,000 902,000 192,000 152,000 Thls , 000 k05,000 125,000
6-10 %o to to to to to to to %o
2,24h,999 {1,225,999 | 376,999 2,124,999 | 1,160,999 { 356,999 11,950,999 |1,065,999 | 327,999
2,245,000 11,226,000 | 377,000 2,125,000 f 1,161,000 | 357,000 1,951,000 }1,066,000 | 328,000
1-5 or or or or oy or or or oF
more wOTE more more mWOYE more more more more
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Table H-b--Flexible pavement-remaining service life
(minimum tolerable condition-PSR=2.6)

Annuesl treffic growth

¥, " 1 to 3 percent L to 6 percent 7 percent and over
Pavement em;sio
structure rem:ix;eng Pavement condition Pavement condition Povement condition
Very Very VYery
good Good Fair good Good Fair good Good Falr
Pressnt eq{xivalent annual 18-kip single-axle load applicetions {EALA)
Over 20 Less then Tese then | Izas then | Less than | less than |Less then | Less than | less than | Less then
599 299 69 499 199 bg 199 29
600 300 T0 500 200 50 300 200 3
16-20 to to to to to o to to ta
899 k99 9 699 399 89 k99 299 59
900 500 100 700 506 90 500 300 60
Light 11-18 to to to to to to %o to to
{BR=1.0-3.0) 1,499 699 199 1,299 699 199 1,099 499 9
1,500 TO0 200 1,300 TO0 200 1,100 500 100
6-10 0 to to to to to o to %o
3,199 1,599 399 2,999 1,499 399 2,799 1,3%9 299
3,200 1,600 100 3,000 1,500 400 2,800 1,%00 300
1-5 or or or or or or or or or
more wore nore more wore more »ore moTe more
Over 20 Izss than |iess then | Less then | Less then | Less than ) Less than | less than | Less than | Less then
21,999 14,999 3,999 15,999 16,999 2,999 9,999 6,999 1,999
22,000 15,000 k4,000 16,000 11,000 3,000 10,000 7,000 2,000
16-0 to to to to to to to to to
31,999 21,999 5,999 25,999 16,999 k,999 18,999 12,999 3,999
32,000 22,000 6,000 26,000 17,000 5,000 19,000 13,000 k&, 000
Mediuws 11-15 to to to to to to to to to
(8F=3.1-4.5) 51,999 34,999 9,999 Il , 999 23,999 8,999 37,999 24,999 7,999
52,000 35,000 10,000 45,000 30,000 9,000 38,000 25,000 8,000
6-10 0 to to to to to to to to
112,999 75,999 22,999 106,999 71,999 20,999 97,999 65,999 19,999
113,000 76,000 23,000 | 107,000 72,000 21,000 98,000 66,000 20,000
1-5 or or or or or or or or or
wore more more more nmore more BOTE sore BOTe
Over 20 Less then |less then |Less then |Less thsn | Less then |less then | Less than | Less them | Less then
207,999 | 170,999 | 66,999 | 151,999 | 12k,999 | 48,999 | 97,999 | 79,999 | 30,999
208,000 171,000 67,000 152,000 125,000 k9,000 98,000 80,000 31,000
16-20 to to to to to to ‘o to to
300,999 246,999 96,999 239,999 196,999 76,999 175,999 b, 999 56,999
301,000 247,000 97,000 240,000 197,000 77,000 176,000 185,000 57,000
Beavy 11-15 to to o to to to to 1o to
(5= .6-6.0) 486,999 | 399,999 | 156,999 | 423,999 | 7,999 | 135,999 | 39,999 | 287,999 | 112,959
L87,000 400,000 157,000 L2k , 000 348,000 136,000 350,000 288,000 113,000
6-10 to to %0 to to to to to to
1,056,999 | 867,999 339,999 999,999 820,999 320,999 917,999 753,999 294,999
1,057,000 | 868,000 | 340,000 1,000,000 | 821,000 | 321,000 | 918,000 | 754,000 | 295,000
1-5 or or or or or or or or oy
wore Bore mOTe more wore more more more wmore
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Minimum tolerable condition - PSR = 2.1.
Present ADT = 15,000.

Percent total trucks and combinastioms = 12%.
Number of traffic lanes = 4,

Percent vehicles in critical lane = 40%.

. 18-kip single axle equivalent constant = (.720.
Annual traffic growth rate = 4%.

®
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Solution:

1. From figure H-2, a medium pavement structure (SN = 3.1 -
4.5) with an S value of 6 or more must be increased to a heavy
pavement structure (SN = 4.6 - 6.0).

2. EALA = 15,000 x 0.12 x 0.40 x 0.720 x 365 = 189,216.

3. Table H-7 is entered in the general section identified as
"Heavy Pavement Structure” and "4-6% Traffic Growth Rate." Under the
column '"Pavement Condition-Fair", the ranges of EALA wvalues are
searched until the range corresponding to the EALA of 189,216 is found.
The years of remaining life in five-year increments are read directly
from the column "Years of Remaining Life" and the line for the EALA
range. As illustrated in table H-2 for the example, the years of
remaining life are 11-15 years.

If the S wvalue in the example above had been between 1.6 and
5.9, the pavement structure value would not have required adjustment.
Consequently, table H-2 would have been entered in the section identified
as "Medium Pavement Structure,' and the years of remaining life would
have been 1-5 years.

A similar procedure is followed in determining the years of
remaining life for rigid pavements. The procedure for rigid pavements,
however, does not require adjustments to the slab thickness because
modifications have been made to the AASHO Road Test performance
equations as discussed below.

It is recognized that the AASHO Road Test performance equations
pertain strictly to only those experimental conditions that prevailed
at the Road Test. It is, therefore, unlikely that a strict application
of the AASHO Road Test equations would yield values of remaining life
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entirely compatible with the experience of the individual State.
With this in mind, the Road Test performance equations hawve been
modified in this procedure to account for conditions more typical
of actual experience than those at the AASHO Road Test. Also,
this procedure provides for adjustments to account for subgrade
support conditions different from those at the AASHO Road Test.
These modifications and provisions should bring the results
expressed by the Road Test performance equations into better
conformity with actual pavement life experience.

These modifications do not materially affect results om a
systemwide basis for this needs study, but are not sufficiently
accurate for use by a State in developing such items as a pavement
overlay program. Such programs require more detailed information
which the State may have available from AASHO "Satellite Studies"
and other similar studies. :

Should a State have a procedure for determining remaining
service life which they considered would be more applicable to
their local conditions, then their procedure may be used in lieu of
the procedures outlined above, provided documentation of the process
is furnished to and approved by the Bureau's division office. It is
also realized that many States have more precise methods of measuring
the present serviceability index (PSI), structural number (SN), eoil
support value (S), etc., than has been indicated in this manual. For
those States, a method of determining remaining service life based
on more extensive consideration of these variables has been developed
and will be made available upon request.







APPENDIX T

SAMPLE SETUP FOR CREATING DATA SUBMITTAL TAPE

THIS APPENDIX CONTAINS SAMPLE SETUPS FOR CREATING THE RURAL
AND URBAN SECTION DATA SUBMITTAL TAPE FROM THE CARDS
CONTAINING THE WORKSHEET INFORMATION. NO ATVEMPY IS MADE

TO VERIFY THAT THE DATA IS CORRECT AND CONTAINS NO INVALID
CHARACTERS. IT IS IMPERATIVE THAT EACH STATE VERIFY THAT THE
CARDS PUNCHED ARE CORRECT BEFORE ATTEMPTING TO CREATE THE DATA
SUBMITTAL TAPE.

A SAMPLE SEYUP IS EINCLUDED FOR INITIALIZING VTHE DATA SUBMITTAL
TAPF WITH THE CORRECYT VDLUME SERIAL NUMBER AS DUTLINED IN
SECTION EIGHT OF THIS MANUAL. THIS INITIALIZATION MUSY

AE PERFORMED BEFORE ANY OF THE SUBSEQUENT JOBSTEPS ARE
EXECUTED.

A FEW GENERAL COMMENTS ABOUT THE SAMPLE SETUPS FOLLOW, SO THAT
EACH SUBMITTING AGENCY MAY TAILOR THE SETUP 7O CONFORM TO

THE REQUIREMENTS OF THE PARTICULAR INSTALLATION WHERE
PROCESSING WILL TAKE PLACE.

1} PROGRAMS BPRCOPY AND REFORM, WHICH ARE CONTAINED IN THE
SYSTEM 360 URBAN TRANSPORTATION PLANNING PACKAGE
DISTRIBUTED SEPARATELY BY THE OFFICE OF PLANNING, BUREAU
OF PUBLIC ROADS HAVE BEEN USED IN CONJUNCTION WITH THE SORT
PROGRAM SUPPLIED BY 1BM TO FORMAT THE DATA SUBMITTAL
TAPE, THE USER IS REFERRED 7O THE DOCUMENTATION MANUAL
SUPPLIED WITH THE PLANNING PACKAGE FOR SPECIFIC INFORMATION ON
BPRCOPY AND REFORM, AND I8M PUBLICATION FORM (C28-65%43-5
FOR SPECEFIC INFORMATION ON THE SORT/MERGE PROGRAMS
[T S ASSUMED THAT THE DATASEY NAMED PLANPAC IS THE
JOB LIBRARY FROM WHICH BPRCOPY AND REFORM WItt BE EXECUTED.

2) SPACE ALLOCATED IN THE SORTEM JOB STEP IS PREDICATED ON A
SYSTEM HAVING A 2314 DIRECT ACCESS STORAGE FACILITY.

THE SPACE ALLOCAYED IS SUFFICIENTYT FOR SORTING APPROXIMATELY
53,000 CARD IMAGE RECORDS.

3% PLEASE NOTE THAY THE DCB INFORMATION FOR THE TAPEY DATASET
USED BY PROGRAM REFORM HAS BEEN DEFINED SO THAT THE OPERATING
SYSTEM ACCESS METHODS WILL TREAT THRFEE CARD [MAGES AS ONE
INPUT LOGICAL RECORD. THIS REDEFINITION IS ESSENTIAL FOR
THE PROPER EXECUTEION OF PROGRAM REFORM,

*® %k & % % SAMPLE SETUP FOR INITIALIZING THE DATA SUBMITTAL TAPE ¢ & & & %

//P3340001 JOB  3340,°8.B. GRANTS MSGLEVEL=1
/7INIT EXEC POGM=IEHINITT

//7SYSPRINTY DD SVYSOUT=A

//LABEL DD DUB=(DEN=2},UNIT={2400,1,DEFER}
/FSYSIN OD %

LABEL INITT SER=NHNSOL,OWNER=?'STATEQL®

/%=




* & & & % SAMPLE SETUP FOR CREATING RURAL DATASEY # % & % %

//7P3340002 JOB 3340,°J.B. GRANT*,MSGLEVEL=]

F7308BLIB DD DSNAME=PLANPAC,DISP=SHR

F7COPY  EXEC PGH=BPRCOPY

FFDPNTAPE DD  SYSOUT=A

FFSYSABEND DD SYSQUT=A

F/TAPED DD DSNAME=EERURALDISP=I{NEW,PASS) UNIT=8VSDA,

7/ ODCB={RECFM=FB,LRELCL=80,BLKSTIZE=3600) SPACE={CYL,{3,1}RLSE,CONTIG]}
//TAPEL DD *

LR P i e R R E e e R s e e e e i
%

* #
% DATA CARDS ®
#* #
& %
SREEREHEERRRERR GG I e R e h AL R L S F R e EERERRAERARAERRERELEER SRR R R G e R L EHEHRY

/%

Fé% THE NEXT STEP SORYS THE DATA CARDS

F/SORTEM FXEC SORTD,PARM.SORT=?'MSG=AP?®

//7SORT,SORTIN DD DSNAME=%2.COPY.TAPEQ,DISP={0OLD,DELETED,

/4 DUB=(RECFM=FB,;LRECL=80,BLKSIZE=3600)

FFSORT . SORTOUT DU DSNAME=SORTED.RURAL.DATA,DISP={NEH,PASS],
7/ VOLUME=REF=%,J JOBLIB.DCR={RECFM=FB,LRECL=B0,BLKSIZE=3600C},
#7 SPACE=ILYL {3, Ll sRLSECONYIGS

FASORT.SORTHKOL 00 UNIT=SYSDA,SPACE=(CYL (51, ,CONTIG)
FISORT.SORTWKO2 DD UNIT=SYSDA,SPACE={CYL,(5),,CONTIG)
F/7SORT.SORTWKO3Z DD UNIT=SYSDA,SPACE=ICYL,{5),,CONTIG}
//SORT.SORTWKO4 O3 UNIT=SYSDASPACE={CYL,(5),+CONTIG)
F/SORT.SORTHKOS DD UNEV=SYSDASPACE={CYL (50, ,CONTIG)
F/SORT.SORTHWKOSE DO UNIT=SYSDASPACE=(CYL(5};9CONTIGY
F/SORT.SYSIN DD =%

SORT FIFLDS={ lgfi i@&gé@l@gﬁgl@g%g&el}e?ﬁé‘@gowls‘&h 9FGRM@?$£HESEEE$E2@OQG
/&

/7%  THE MNEXT STEP RFEFORMATS THE CARD IMAGES TO SUBMITTAL FORMAT
J/REFDRM  EXEC PGM=REFORHM
F/DPNTAPE DD SYSOUT=A

//SYSABEND DD SYSOUT=A
J/TAPET DD DSNAME=%.,SORTEM.SORT.SORTOUT,
/7 DISP={0LD;DELETE) yOCB=IRECFM=FB,LRECL=240,BLKSIZE=3600)
F/TAPEG DD DSNAME=STATEQOL-RURAL -.DATA,VOLUME=SER=NHNSOL,
f7 LABFL={1,SL)yDCB={RECFM=FB,LRECL=171BLKSIZE=LTAO,DEN=2),
74 UNIT={2400~4,; DEFER} ; DISP={NEW,PASS)
/7#SYSIN DD %

IDg STATEQL 1972 NATIONAL HIGHHAY NEEDS RURAL SECTION DATA
SHIFT 157061

SHIFT:95:55,71
SHIFY 175, 465126
G0
e
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# & % % % SAMPLE SETUP FOR CREATING URBAN DATASET % % % * %

//P3340003 J0OB 33%40,°J-B. GRANT®,MSGLEVEL=1

//730BLIB DD DSNAME=PLANPAC,DISP=SHR

//COPY EXEC PGM=BPRCOPY

//7DPNTAPE DD SYSOUT=A

//SYSABEND DD SVYSOUT=A

//TAPEQ DD DSNAME=EEURBAN,DISP={NEW,PASS) UNIT=SYSUA,

f/ DCB={RECFM=FB,LRECL=80+BLKSIZE=3600},SPACE={CYL,{3,1),RLSE,CONTIG)

FITAPET DD %
st o desle e ofe o o ot o oo ok R o R ool o ol ool ol e o el e el koo ok Rk Rk Sk ok ok ook kR koloR ok okl R R R kR ko

i #*
* %
#* DATA CARDS *
% #
& E
e Rp R Rk Rk kb ket kb hhhkhkhk kb kg gk k ko ko Rk bbbk ik Rk hdek

/%

/#% THE NEXT STEP SORYS THE DATA CARDS

Z/SORTEM EXEC SORTD,PARM.SORT="MSG=AP?®

//7SORT.SORTIN DD OSNAME=%.COPV.TAPEQ,DISP={0OLD,DFLETED,

77 DCB=(RECFM=F53LBECL=80yB[KSIZ5:36005

F/SORT.SORTOUT OB DSNAME=SORTED.URBAN.DATA,DISP=(NEW,PASS)H,
/¢ VOLUME=REF=%, JOBLIB,DCB={RECFM=FR,LRECL=80,BLKSIZE=36000,
/7 SPACE={CYL,{3,18,RLSEZ,CONTIG)

J7/SORT.SORTWKO1l DD UNIT=SYSDA,SPACE=I{CYL,(53,,CONTIG)
7/SORT.SORTWKOZ2 DD UNIT=SYSDA,SPACE={CYL{5),,CONTIG}
JISORTLSORTWKO3 DD UNIT=SYSDASPACE={CYL,{5},5sCONTIG)
//7SORT.SORTHWK 04 DO UNITngSDAvspACE=ﬂCYt9(5)vPCONTIG)
//SORT.SORTHKOS DD UNIT=SYSDA,SPACE={CYL{5),,CONTIG?
//7SORT.SORTWKO6 DD UNIT=SYSDA,SPACE=(CYL{5},,CONTIG}
//SORTLSYSIN OD =

SORT FIFLDS=(3939A4923¢25A595458513:35A,1652,A4,80,1,A) :;FORMAT=CH, X

S1ZE=E20000

/% .
F/% THE NEXT STEP REFORMATS THE CARD IMAGES TO SUBMITTVAL FORMAT
J/REFORM EXEC PGM=REFORM

//DENTAPE DD SYSOUT=A

F/SYSABEND DD - SYSOUT=A

F7TAPEI DD DSNAME=%,SORTEM.SORT.SORTOUT,

7/ DISP={(OLD,DFLETE} yDCR={RECFM=FB,LRECL=240,BLKSIZE=3600}
//TAPED DD DSNAME=STATEQL.URBAN.DATAUNIT={2400-4, ,DEFER) ¢
7 LABEL={2,SLIsDISP=(NEW,PASS), VOLUME=SER=NHNSO1,

#/7 DUB={DEN=2,RFCFM=FB,LRECL=1T9:BLKSIZE=1790}

J/SYSIN DD %

IDs STATEOL 1972 NATIONAL HIGHWAY NEEDS URBAN SECTION DAVA
SHIFT, 1,791

SHIFT+98556,:80

SHIFT,178:44,13
GO .
VA

U. 8. GOVERNMENT PRINTING OFFICE : 1970 O ~ 377-268






























