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Chapter I

INTRODUCTION

Background

Over the past decade, biennial reports to the Congress have been prepared
~in response to Senate Joint Resolution 81 (S8JR 81), Public Law 89-139,
enacted in 1965. These reports were based on a variety of special
national studies, the data bases for which ranged from already available
data to varied and generally increasing levels of detail provided by the
States that have become more demanding with each biennial study. Experi-
ence gained from these endeavors has produced a departure from the
traditional means of estimating and reporting highway needs, to a new
approach relating investment to highway performance. This performance~
related investment concept was a result of the need to concentrate
highway program investments in the areas of highest priority due to
dwindling financial resources.

The Federal Highway Administration (FHWA) has been reevaluating its
responsibilities with regard to maintalning up-to-date planning
information and the parallel needs of national studies. It has been
determined that appropriate improvements to the planning process must

be made to make transportation planning as productive and cost-effective
as possible. To accomplish this, changes must be made in the manner in
which the data demands of future national studies are satisfied.

The Congress frequently includes in legislation requirements for wvarious
additional nmational studies concerning existing, new, or proposed
programs. Many of these studies vequire the same basic information used
for the biennial needs studies. To avoid the necessity of performing

a separate national study for each of these requests for information at
a specific point in time and to provide information for day-to-day
planning activities, a system that allows for the continuous monitoring
of a data base has been developed. This highway performance monitoring
mechanism, when fully implemented, should drastically curtail special
national study impacts on the State highway agencies (SHA's) by making
available certain key highway elements on a continuing basis as part

of the normal activities of the SHA., The concept of such a system is
more fully described in the FHWA report titled "Highway Performance
Monitoring System, Phase 1 Report," dated September 1978.

Purgose

The purpose of this Manual is twofold: To initiate the field work
necessary to provide data for the HPMS and to provide data for the

1980 biennial report to the Congress. Inherent in the initiation of
the HPMS is the establishment of a panel of sections that will comprise
the base for future continuing performance monitoring. In addition,
this panel of sections will be used to determine 1978 system condition
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and performance that will then be compared with similar datas presently
avallable to the FHWA from National Highway Inwv tory and Performance
Study (WHIPS) conducted in 1976,

It is dmportant to note that the gathering of data as outlined in this
Manual constitutes the beginning of a continuving monitoring program in
whlah all States are expected to actively participate. A mervger of the
i Facilities Reporting System {MFRS) and the HPMS is expected to
“b@ the statistical data base for the FHWA's 0ffice of Highway Planning.
o

Current efforts reflected in this Manual represent inivial coordination
to accomplish this objective. A complete merger of these activities is
fua

expected to take place in the ture .

The HPMS provides for the eollection of rural, small urban area, and
individual urbanized area data for each of the 50 States, the District
of Columbia, and Puerto Rico. Three types of fileld data will be
provided: S@ctimﬁ specific data for a panel of sections, "typical'
values from case studies, and areawide totals for contrel purposes
(see Figure I~1). BSection data (in the form of a panel of sections)
will be obtained for sampled sections of the arteriasl and collector
systems. While sampling has been used for several previous national
studi i ~aetions in this Manual provide a statistically based
framework that will result in documented precision levels at a smaller
sample rate than previcusly reguired. When established, the panel of
iong will be continuvally monitored over future years,

€«
.:.}s;g

se<

To supplement the data collected for the sampled sections, additional
information will be obtained through case studies (Case study
instructions are not }mﬂiudeﬂ in this Vamual“wa@mﬁ cage studies will

be dni > While the st of case stu is considered
current, itional stu&iea may become necessary as the HPMS is imple-
mented. intended that the case studies will be distributed among
the State such a manpner as to avoid a disproportionate worklead by
any wgatem

Areawide data will be reported for HPMS as general information for
smalytical purposes and as control total information for the

expansion of sampled information. For example, Li} eage and travel by
functional system will be reported. In addition, capital obligations
data for 1976-78 will be collected and used in Conj&ﬂ ction with data
from the earlier studies to evaluate overall changes in the systems

and to determine in general terms the gyetems and types of improvements
on which the State and local governments ave placing program emphasis.

Roles of Participants

o

The HPMS is dintended to be a joint activity of the Federal, State,
and local governments. The HPMS organization, guidance, and analyses
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are the responsibility of the FHWA. Data preparation for the HPMS
will be accomplished by the State highway agencies, together with the
stance and cooperation of local governmental units.

Faderal Highway Administration Functions

The FHWA, Office of Highway Planning, is responsible for overall
coordination of HPMS activities as well as for datas synthesis, analysis
modeling, and interpretation of results. In addition, Washington Office
personnel will, to the extent possible, provide technical and field review
assistance. The Cffice of Highway Planning will be rvesponsible for the
review of sampling plans when a State selects the Optional Theoretical
Approach.

The major responsibility for guiding the States in the use and
interpretation of this Manual is assigned to the Federal Highway
Administration's region and division offices. Region office responsi-
bilities shall include:

1. Interpretation of the pguldelines te ensure maximum degree
of consistency, coorvdination, and agreement among the States.

2, Periodic review of the data collection activities.
3. Supplying technical guidance when necessary.
4, Coordination and liaison with the Headquarters staff.
Division office responsibilities shall include:
1. Asgsisting in developing the data assembly design and schedule.

2. Early review and approval of methodologies such as sampling
when the FHWA developed approach is used,

3. Continual veview of the HPMS activities of the State and
local governments to ensuve conformity with this Manual.

4. Assuring that the schedule developed is maintained.

Advising the regional office when major problems occcur or
when significant departures from the schedule become evident.

(923
o

The active participation of appropriate region and division office
personnel Is extremely important.

State Highway Agencies

The State highway agencies are rvesponsible for the development of an
adequate and consistent sample of highway sections under the guidelines
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of this Manual and for the timely submittal of the required data in
the prescribed form. They are also responsible for obtaining the
maximum practicable participation by city, county, and other local
governments and by the metropolitan planning organizations in HPMS
activities. The general approach to HPMS implementation and the
specific approach for developing effective intergovernmental partici-
pation must necessarily be worked out within each State.

Metropolitan Planning Organizations

Direct participation by the metropolitan planning organizations (MPCG's),
where applicable, is to be encouraged by the State highway agencies to
the maximum extent feasible. This includes utilizing both technical
staffs and existing committees to provide overall guidance. All work
performed by such organizations shall conform with the guidelines
provided in this Manual.

Tt is recognized that the size of the active staff of the MPO's differs
among urbanized areas and that participation by these organizations will
vary. Where full-scale involvement is not possible, it is highly desirable
for such personnel to assist at least in the field inventory. All work
performed by MPO's shall be coordinated with the efforts of the State
highway agencies.

Geographic Detail

Problems vary considerably from State to State concerning revenues,
ADT's, jurisdictional considerations, system extent, condition,
performance, etc.; therefore, it is felt that certain base data must

be collected in each State. This position is supported by the fact
that many congressional and DOT/FHWA requests are related to individual
State data. For these reasons, sample data will be required for rural,
small wrban, and urbanized areas within each State.

Urban and Rural Areas

Independent urban and rural analyses must be made so that programs that
are unique to urban or rural areas can be properly assessed. In addition,
travel and physical characteristics of the highway plant differ consider~
ably in urban and rural areas and, perhaps, different performance measures
will be applicable. The term "urban area" means an urbanized area

(50,000 or greater population) or an urban place as designated by the
Bureau of the Census having a population of 5,000 or more and not within
any urbanized area.

Urbanized Areas

Independent appraisals of highway system performance for each urbanized
area must be made because of the individuality that exists in urbanized
areas. Experience with national studies has indicated a continual
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demand for individual urbanized area tranmsportation statistics.
Accordingly, a basic data set will be gathered for each urbanized
area.

Urban Boundaries

Federal-aid urban area boundaries {(as defined in Section 101(a) of
Title 23) were chosen for use in the HPMS because they are derived
using a common definition, and should remain fixed for some extended
period of time. Also, Federal-aid urban boundarieg, by definition,

are the termini of unique urban and rural Federal-aild highway programs.

Base Systems for Analyses

The functional systems required by Title 23 have been chosen as the
most logical, stable base for the HPMS. The regulations for developing
such systems are included in Volume 4, Chapter 6, Section 7 of the
Federal—Aid Highway Program Manual (FHPM 4~6-7). The systems and their
subclassifications ave contained in Volume 20, Appendix 12 of the
Highway Planning Program Manual, They are as follows:

Rural Urbanized and Small Urban Areas

Principal Arterials Principal Arterials

Interstate Interstate

Other Principal Arterials Other Freeways and Expressways
Minor Arterials Other Principal Arterials
Collector Roads Minor Arterials

Major Collectors Collectors

Minor Collectors Local Streets

Local Roads

It is assumed that functional classification requirements related to
Federal-aid system eligibility provide up-to-date functional systems.
It is recognized, however, that spreading wrbanization and changing
traffic patterns resulting from urban growth and the construction of
new facilities will require future revisions to these functionally
classified systems and that the HPMS must accommodate and reflect such
revieions.

Implementation Approach

At first glance, the data requirements for the HPMS appear to be rather
large, requiring continuous high levels of effort. However, it should
be noted that by sampling sections and wonitoring them over time not
many of the section data elements will change unless a capital improve-
ment is made. Only ADT, future (2000) ADT, "K' factor, percent trucks,
pavement condition, skid resistance, and drainage adequacy will change
over time and will need to be updated on a cyclical basis. All other
data elements will be updated only when improvemenis are made.
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Tt is intended that HPMS data be collected for a statistical sample of
sections and that updating be controlled by the frequency of statistically
gignificant changes in the individual data elements and workload demands.
Time-phasing of the data collection activities is a major concern, and
efforts to avoid periodic, extracrdinary heavy workloads have been incor-
porated in the overall HPMS implementation plan. Implementation of the
HPMS will be spread over several vears (a cycle), with varicus portions

of the results being reported on an angual basis.

The premise of monitoring a panel of sections over time can raise the

issue as to whether it can be expected to remain as a representative,
unbiased sample of the functional systems. The selection of truly random
samples in itself is dnsufficient assurance that representation can be
preserved because capital investment and maintenance actions directed

toward these sections could be biased toward self-serving extremes.
Regardless how unlikely such deliberate actions may appear, measures will

be taken to ensure that such situations avre identified. This could

include the comparative analysis of capital investments by type on panel
sections and overall functional systems as well as other checking procedures.

If it is determined at some future date that bias exists in a particular
panel of a State or in a particular State's data in general, remedial
action will then be taken. Such action could take a number of forms,
including the periodic substitution of a certain percentage of the panel.
It is obviously beneficial to both the States and the FHWA from several
points of view, including workload, to assure that panel sections receive
attention that is consistent with normal practices.

HPMS/MFRS Coordination

A major goal of the FHWA is to merge the HPMS with the MFRS. Ultimately,
this effort should produce a system that contains both detailed section
specific data from the HPMS sample panel of sections and more limited

data on the universe of mileage from MFRS., Efforts are also underway to
update the financial reporting requirements so that financial information
better fulfills current planning information requirements. These
activities will result in one well~coordinated information system that
will reduce the States' overall reporting burden and greatly increase

the utility of the data available to serve various needs. Implementation
of this "ultimate" system, however, will require several years. Conse-
quently, information requirements for the upcoming 1980 report to Congress
will require certain interim procedures. First, in order to provide a tie
between HPMS and the present MFRS, the HPMS section identification number:f
has been made large enocugh to allow a State to use either of the MFRS
identification schemes--A-node, B-node, segment or route, milepoint—-—to
generate the required unique section identification number. Secondly,

the HPMS instructions in this Manual have been designed te provide two
options as to how to furnish certain common MFRS/HPMS data for the sample
panel of sections.

&/Far further discussion of section identification schemes and the size
of the field permitted, see Chapters IV and V.
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Common Data Elements

The State may exercise the option of reporting certain data elements in
the June 1979 MFRS submittal (1978 data) rather than in the HPMS submittal
if the following conditions are met:

. A unigue HPMS section is established in the MFRS for every
HPMS sample section.

fesa

o
°

The same A-node, B-node, segment or route-milepoint must
be used in both systems to identify the HPMS sections.

3, All sections must be treated in the same manner, i.e., if
a State elects to use the MFRS option, it must report the

systems .,

4. Reporting a common data element as 'unknown" or "not known' is
not acceptable for HPMS sections.

5. The MFRS instructions allow certain codes that are incompatible
with HPMS. These codes must not be rveported.

The following data elements are common to both HPMS and MFRS. Unacceptable
codas are noted.

Common Data Elements

Unacceptable
HPMS MFRS MFRS Codes

1. County Code County Code None
2. Jurisdictional Government Level

Regponsibility of Contxol None
3. Federal-Aid Federal-~Ald Svstem=

System Designated Way G-Non-Traveled
4, Functional Syvstem  Functional Classification None
5. Access Control Access Control, Public Roads 4-8
6. ROW wWidth ROW Width None
7. ADT Average Daily Traffic (ADT) None
8. Surface Type Pavement Type All codes are acceptable

except 50, must have 51,
52, or 53 to separate
intermediate and low
pavement types.

Data Submittal Options

1. Via MFRS - Assuming that the conditions established in the preceding
section are met, the identified common data elements need only be
gubmitted via MFRS. Remaining HPMS data elements will be submitted
separately.




2, Via HPMS - In recognition of the fact that, in some States,
it may not be possible to revise the MFRS submittal for
1978 as outlined above in a timely manner nor to select
and include HPMS samples in the MFRS submittal, this second
option is provided. Under this option, the common data items
are coded in the HPMS record as outlined din Chapters IV and V.
Some States may also wish to select this option so as to be
able to generate certain data summaries (i.e., VMT) by using
the software that will be furnished by the FHWA.







Chapter IT

AREAWIDE DATA

A limited amount of aveawide summary data must be obtained for control
purposes for the entire analytical phase of the HPMS. These areawide

data will also be used to calculate needed areawide parameters and to

test how well the sawpled section information represents a particular

area {(rural, small urban, or an urbanized area) of the State.

<

The following information has currently been identified as necessary
HPMS areawide data:

© Mileage (Current) & Population

® Vehicle Miles of Travel {(Current) ® Bus Usage and Service

¢ Vehicle Miles of Travel (Future) @ Capital Obligations

@ Land Area @ Special Urbanized Area Data

Mileage, Travel, Land Area, and Population Data

Current estimates of mileage and daily vehicle miles of travel are needed
for HPME as general information and as control totals for sampled infor-
mation expansion. Likewise estimates of 2000 daily vehicle miles of
travel are necessary to project future highway performance under various
investment assumptions and to estimate future highway needs. The
collection of land area and population data is necessary to the HPMS

to provide input to the calculation of comparative parameters, such as
miles of public voads per square mile, miles per caplta, persons per
square mile, dollars invested per capita, etc.

Land area and population totals for 1975 were submitted by the States
for the 1976 NHIPS. It is necessary for the States to review and
update these data using the most recent available estimates as part of
the initial implementation of the HPMS. These estimates, in some cases,
may be simply updated versions of Census values. 1f Census values are
used as a basis for the land area and population estimates for urban
areas, these estimates must be representative of complete Federal-aid
urban areas. The land area and population reported should be for 1978.

The 1975 land area and population data are listed in Appendix A.
Certain adjustments must be made to the data contained in this table
because modifications were made to the original list of urbanized areas.
The land area and population data for selected contiguous urbanized
sreas that were combined are indicated in the table . Since the HPMS
requires that land area and population be available for each urbanized
area, the combined areas will have to be separated before they can be
updated for the HPMS, Also, there are several portions of urbanized
areas for which no data were submitted. These areas are also indicated
in Appendix A. Land area and population figures for these areas must
be reported for the HPMS,




A series of four summary forms are provided for repc
travel, land area and population data necessa
evaluation. All information will be reported for vural,
and individual urbanized areas by functional system. The
small wurban areas will also be reported. The forms shown
through IT-4 are as follows:

¥ pe

Pl

Travel

1. Statewide Area, Population, Mileage,

2. Rural Data Summary

3. Small Urban Area Data Sumary

4, TIndividual Urbanized Arvea Data Summary
Only one each of the first three forms need be
The fourth form is to be prepared for e

within the State. Each form is to be gubmit
office in triplicate,

a

Although the forms have been designed for keypunching,
not requested to furnish any punched cards as part of
submittal requirements. A supply of blank forms will
each State.

Areawide Data Coding Instructions

The following instructions are applicable o all fowr

1. Urbanized avea codes are furnished in Appendix B and
State codes are furnished in Appendix C.

2, All dats entered should be right just
should be enteved in the righ ]
where the value is zero. Leading zeros
entered.

t colum

3. The following units ave appiicable to all
the forms ocutlined In this chapter:

Land aregee o oo o i e s s o = GO 1
Population——m=smmme- Thousands
Mileage—mw—== WY

Travelmm—mmm—- Daily

wle

4, The sum of the mileage and travel entries
system should equal the respective v
line of each form and in sum on the
Mileage, and Travel Summary.

5, The Bureau of the Census definition of
for this study. That definition 1s as

includes dry land and land temporarily
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STATEWIDE AREA, POPULATION,
MILEAGE, AND TRAVEL SUMMARY

I YEAR KJS E

12
. STATE NAME STATE CODE: [ 1T]
3 4
i1l. LAND AREA (SQUARE MILES)
STATE TOTAL: HERERERER
5 10
iV. ESTIMATED 1978 POPULATION {THOUSANDS)
STATE TOTAL: LT
11 16
V. STREET AND HIGHWAY MILEAGE
STATE TOTAL: e T T T 17T
17 22
Vi. DAILY VEHICLE MILES OF TRAVEL {THOUSANDS)
STATE TOTAL: 1978 i | i Pl ! J
23 30
2000 | } b1 1]
31 38

FHWA 1501

Figure IT1--1
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less than 40 acres in area. (For Alaska, one~half mi
640 acres were substituted for these values.)

6. The 1978 mileage and travel data reported in these forms shall
be consistent with the mileage and travel information reported
in the TA~1 Table, Statewide Mileage, Travel, and Nomfatal and
Fatal Injury Accidents.

2000 Travel Forecasts

The 2000 travel forecasts must be consistent with State and national
forecasts contained in the recently published report titled "Highway
Travel Forecasts,” January 1979. The 2000 State projections contained
in this report are to be used as guidelines for statewide contzol
purposes--the distribution within each State shall be based on available
projections. While it is recognized that many uncertainties exist
regarding future highway travel such as the cost and availability of
fuel, potential fuel alternatives and overall vehicular fuel consumption
rates, 1t is necessary to contrcol State and national travel projections
for the purpose of consistency when conducting varlous nationwide analyses.
The FHWA's HPMS analyses, however, will explore various alternatives to
these projections on a consistent nationwide basis.

Bus Usage and Service

It is recognized that the use of sample sections is not likely to
provide a representative estimate of bus routes and/or bus usage. This
is compounded by the fact that bus routes are periodically changed.
Therefore, the HPMS requires 1978 estimates of total bus seat miles

and passenger miles of travel (PMT) by geographic area for intercity,
school, and transit bus service. This information will be used to
generate estimates of total PMT via highways by State and avea {(i.e.,
rural, small urban, urbanized) and as a basis for coordinating with
other agencies also concerned with mass transportation.

The form to be used in coding bus data is shown in Figure I1-5 and
requires estimates of passenger miles of travel and seat miles of
travel using the following definitions:

® Passenger Miles of Travel - The sum of all the trip lengths
(on vehicle portions) for all passenger trips by bus (annual).

@ Seat Miles of Travel - The seating capacity of all buses in
service times the bus miles traveled excluding miles traveled
to and from storage facilities and otheyr deadhead travel.
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® ﬁgg;/ — A self-propelled rubber-tired vehicle rhat is not
confined to a fixed guideway and that is designed to transport
a large number of persons, specifically, to transport more
-persons than a limousine or van, i.e., designed to transport
at least 11 to 15 persons.

® Intercity Bus Service - Public transportation on a nonexclusive
basis that for direct compensation transports persons among
comnunities, inter- or intraregionally, inter- or intrastate
but not primarily within an urban area,

® School Bus Servicel! - Public. transportation on a nonexclusive
basis that, for direct or indirect compensation, transports
children to any regularly conducted public or private school
or school-related activities.

" e 2 K % o . o

‘@ Transit Bus Servicel/ - Local public transportation available
to any person who pays a prescribed fare and which operates
on established schedules along designated routes with specific
gstops.

The bus types will be stratified by peographic area in the following
manner;

& Intercity Bus - Estimate the passenger miles and seat miles
of intercity bus travel by rural, small urban, and individual
urbanized area. It is recognized that most intercity bus
mileage will be in rural areas; however, the portion of
passenger and seat miles of travel in small urban and each
urbanized area should be estimated and coded in the appropriate
column,

® School Bus - Estimate the passenger miles and seat miles of N
school bus travel for rural, small urban, and individual
urbanized areas. Where school bus routes serve both rural
and urban areas, the portion of passenger and seat miles of
travel should be apportioned to the appropriate column.

® Transit Bus ~ Estimate the passenger miles and seat miles
of transit bus travel for rural, small urban, and individual
urbanized areas. It is recognized that most of the transit
bus travel will be in urban areas; however, if bus routes
extend beyond the urban boundaries, this travel should be

reported in the rural category.

The passenger miles of travel and seat miles of travel must be expressed
in ten thousands. All bus data must be right justified. The urbanized
area codes ave furnished in Appendix B and the State codes in Appendix C.

1/TRB Special Report 179.
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Areawide totals of bus passenger miles and seat miles of travel will
probably be most easily obtainable from bus system operators. Where
metropolitan transit authorities exist and urban planning commissions
exist, they may have the necessary data. (Recent emergency regulations
issued by UMTA require the collection and reporting of a portion of
these data.) Although the difficulties in ohtaining this information
are well vecognized, the intent is for the State to obtain as good an
estimate as possible based on the local situation.

Capital Obligations

Capital obligation reports will provide investment level information
COn ing the highway systems. The 1979 submittals shall contain the
sum of capital obligation information for calendar years 1976 through
1978. As part of the 1974 National Highway Needs Study, the States
rnished data on the 1970-72 nonlocal highway capital obligations.
milar data were furnished for 1973-75 as part of the NHIPS in 1976.
The 1976-78 data will be used in conjunction with data from the earlier
studies to examine overall changes in the condition and performance

of the systems and to determine, in general terms, the types of systems
improvements which the State and local governments have made as well

ag emphasis areas.

€
[
e

T+ is understood that there are significant differences among States as
to the availability of such data. Some States have jurisdiction over
most roads and streets and may have complete records on obligations.
Others may have State highway systems closely corresponding to the
arterial and collector systems and would also have good records for such
facilities. Other States may not have yp~to~date records of contracts
1et on the lower functicnal systems. In these instances, it is desirable
to have appropriate local units of government (county, township, munici-
pality, toll authority, etc.) assist in providing the necessary data.
ough a statewlde estimate of obligations on the local functional

is requested, it is recognized that local road data will be

seult to obtain in some States, especially data on non=-8tate
obligations, A 'best estimate” will suffice in reporting these data.

Unique,

o

solated situations may arise that are not covere in these
instructions. It should be remembered that the objective of this
offort is to determine the vate at which different improvements are
being made to the various functional systems.

For HPMS, an obligation is defined as "plans, specifications, and
estimates (PS&E) approval” or “yuthorized to advertise for bids" on
Federal-aid construction work, Wauthorized” for other Federal-aid work,
work "advertised for bids" on non-Federal-aid projects, and "work
underway" when force account is involved., The obligations reported
should include the total cost of all voad improvement work thus under—
taken during any of the three calendar years 1976, 1977, and 1978.
Arterial and collector costs will be reported by subsystem, stratified
by projects that ipvolve Federal funds and those that did not, with an



IT-11

additional stratification by jurisdiction (State, toll, and other).
Functional system obligations are to be broken down by improvement
type. Local road and street obligationms are reported on a gross basis.

Identification information must be provided on each individual form
(Figure II-6) for each arterial and collector. The State codes to be
used are shown in Appendix C. Rural, small urban, and urbanized areas
will be distinguished by placing under "R-U code" the appropriate code
as indicated on the form. (The Federal—aid boundaries approved as of
December 31, 1978, will be used to determine rural, small urban, and
urbanized areas.) ©Note that obligation data for urbanized areas should
be reported in aggregate as a statewide urbanized total.

On the local road form (see Figure II-7), all small urban and urbanized
areas will be combined for reporting. Since only one form is necessary
for each State, only the State code is required as identification.

The functional classes and codes to be used for reporting obligations
data will be the same as those that apply to the sampled section data
(see Chapter III). The functional classes and codes are as follows:

Code Description
RURAL

01 Principal Arterial - Interstate

02 Principal Arterial - Other

06 Minor Arterial

07 : Major Collector

08 Minor Collector

09 ] Local Roads

URBAN

11 ' Principal Arterial - Interstate

12 Principal Arterial - Other Freeways and
Expressways - Comnecting Link

13 Principal Arterial - Other Freeways and
Expressways -~ Noneconnecting Link

14 Principal Arterial - Other-Connecting Link

15 Principal Arterial - Other-Nonconnecting
Link

16 Minor Arterial

17 Collector

19 Local Streets

Note: Since connecting link information is not applicable to HPMS and
obligation data, the references to connecting links in the coding scheme
may be ignored. TFor urban areas to indicate "Principal Arterial -~ Other
Freeways and Expressways,' the code "12" will be used and to indicate
"Principal Arterial - Other,”" the code "14" will be used.

Obligations shall be reported under the governmental level actually
having jurisdiction over the highway regardless of funding or contracting
arrangements. The jurisdictional designations are defined as follows:
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OMB No. 004-~R~2457
Approval Expires January 1984

11-13
CAPITAL OBLIGATION SUMMARY
ARND
CAPITAL OBLIGATIONS ON LOCAL ROADS AND STREETS
1976-1978

YEAR U7 jﬁ
2
STATE NAME STATE CODE: I I l

RURAL LOCAL OBLIGATIONS ($000)

STATE L T 1T T T T
11 17
OTHER LI T T T 1]
18 Y}
TOTAL RURAL L1 LT T T T
7 3

URBAN LOCAL OBLIGATIONS ($000)

STATE ' ! [ l ] l i i I
32 38
OTHER L1 T T T T 17
39 45
TOTAL URBAN LI T T T 177
46 52

CONTROL TOTALS ($000)

TOTAL ARTERIAL — COLLECTOR LI T T T T T 711
OBLIGATIONS FROM OTHER FORMS 53 60
TOTAL OBLIGATIONS 1976-1978 LT T T TTITTT717
&1 68

FHWA 1501F

Figure II-~7
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State——includes all routes, excluding toll facilities under

a State agency, for which a State o multi-State or quasi-
State agency has responsibility.

Toll--includes road and crossing facilities for which a public
or quasi-public agency is principally responsibile even if no
specific charge is made.

Other-—includes all routes that do not fall in the above
two categories, such as routes under the jurisdiction of
a Federal, county or city agency.

Definitions for the types of improvement specified on the form are
contained in Appendix D. The types of improvement are precoded on
the forms.

Obligations are to be reported in thousands of dollars. These should

be reported according to the total cost (Federal plus matching funds)

of projects involving Federal funds and the total cost of projects

that include only State and/or local funds. Tnecluded in the costs
should be the cost of all engineering, right~of-way, grading and
drainage, surface and base, structures, and other costs of construction,
such as guardrails, lighting, traffic control devices, median barriers,
railroad crossing warning devices, roadside improvements, noise barriers,
etc. Maintenance and administration costs should not be included.

The following procedures should be used when funds for advance
acquisition of right-of-way are involved:

1. Obligations associated with construction projects for
which the right-of-way has previously been purchased
should be reported normally. If the funds for the
right-of-way were obligated prior to January 1, 1976,
they should not be reported.

2. Obligations for advance acquisition of right-of-way
only (i.e., money was obligated for right-of-way,
but no money was obligated for construction during
the study period) should be reported under the type
of improvement contemplated.

Projects financed with Interstate funds should not be reported.

Blank copies of all needed forms will be furnished to the States. Only
the coded forms (not punch cards) need be submitted by the States.

Special Urbanized Area Data

Two types of special data are requested from each urbanized area--vehicle
occupancy and traveltime. These measures are of particular significance
in assesging highway performance. Vehicle occupancy data are needed to
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estimate person miles of travel and to assess the effectiveness of
ride-sharing programs over time. Traveltime information is needed

to assess trends in intrauvrban accessibility. Because of the difficulty
and cost in collecting occupancy data, this.request can be fulfilled
utilizing currently available data. Limited new data will be requested
by the FHWA in the near future as part of case studies to meet critical
performance assessment voids,

Vehicle Occupancy Data

Each urbanized area transportation study group or MPO shall provide the
FHWA existing wvehicle occupancy data (in its present form) for the
vear{e) and/or coverage available. Existing vehicle occupancy data

of interest is any available peak and off-peak information since 1975
plus summary data for previcus points in time. In addition to the data
please provide a brief summary of the methodology used as well as any
significant qualifications on interpretation of the data.

Traveltime Data

Each urbanized area transportation study group or MPO shall provide the
FOWA, as part of the HPMS, traveltime data that has been obtained since
1975. These data could be in a variety of forms, including the following:

e Traveltime contour maps
@ Traveltime or speed maps
e Lists of point-to-point traveltime
® Narrative form that includes discussions of point-to-point
traveltimes to the CBD, airport, major employment center(s),
ete,
In addition to the data, please provide a brief summary of the methodology
used as well as any significant qualifications on interpretation of the

data. In the future, information on traveltime and vehicle occupancy will
have increasing importance.






Chapter TIT

SELECTING THE SAMPLE OF HIGHWAY SECTIONS

The sample of sections selected for the HPMS will be the basis of the
continuing monitoring effort. The data reported for the sampled sections
will serve as the source of system condition, usage, and operational
characteristics and will be used in the calculation of performance
measures. Impacts--the changes in performance over time--—will be
determined by using these data as reference points. These data will

also serve as the data base for various analytical models.

While it is assumed that there is a "technically best" way to collect
sample data, it was necessary that the sample design be simple and cost
efficient because of manpower and cost considerations. The choice of

an empirical method not involving preliminary pilot surveys in the field
has the advantage of simplicity and general applicability. The required
number of samples can be derived empirically by formula from the normal
dispersion characteristics of ADT values within the framework of pre-—
selected ADT groups (strata). The sample size requirements obtained by
this method relate to the critical data element, ADT, whose values can
be conveniently stratified.

In order to obtain cost-effective, valid comparisons of system performance
over time, the sample must be designed to minimize both sampling error

and sample size. This can be accomplished by stratifying the sample and
keeping it fixed over time. Hence, the same sections that are inventoried
now will be updated in future years on a cyclical basis. (As noted
earlier in' this Manual, a procedure will be established to determine the
continuing representation by the sample panel.) This means of

obtaining data is efficient because: (1) The need for the periodic
drawing of a new sample is eliminated; (2) the need to -update or re-
inventory all data elements every cycle is eliminated:; and (3) only

those data elements that change over time need be updated on a cyelical
basis, the length of the cycle being determined by the known statistical
characteristics of individual elements, the intended use and accuracy

- needed, and the time and cost required to collect and report such data.

It is emphasized that the sample sections be selected in full accordance
with the instructions in this Manual in order to achieve the predeter-
mined levels of desired precision. The sampling procedures described

in this chapter are both simple and efficient and, if applied properly,
will yield an adequate sample for performance monitoring.

Scope

Data needs will vary for the rural, small urban, and individual urbanized
areas. This variation is reflected in the sample design., The design is
capable of producing valid estimates of the condition of the highway plant



and its operating and performance characteristics on a State~by-State
hasis. It is also adequate for measuring the impacts of given policy
proposals on individual States and urbanized areas. Rural and small
aurban functional systems will be sampled on a statewide basig—-~function
systems in each urbanized area will be sampled individually.

Roads and streets functionally classified as local will pot be sampled
since they serve a relatively minor mobility role and, therefore, are
not as sensitive to changes in highway performance as are the higher

functional systems.

Stratification and Precision Levels

The sampling plan consists of the random selection of a panel of road
sections within predetermined 1978 average daily traffic (ADT) wolume
groups (strata) for each functional highway system in the rural and
small urban subdivisions of the State and for individual wvrbanized
areas. The stratification of sections (sampling units) into relatively
homogeneous ADT groups produces estimates of greater accuracy with
respect to VMI for a smaller nuwber of samples at the functional class
(summation) levels. Although stratification for sample selection 3
based on the critical data element ADT, tests have shown that ADT
stratification is compatible with the sampling of nonvolume-related
data elements.

Note: Stratification by ADT also has other
of the impacts discussed are very seunsitive
as a weighting device for quantitative data
from sections of nonuniform length; (3) the effect of volume on
volume-sensitive data element values may be measured; and (4 1t
is useful in the application of specific formulas for data element
estinmates.

Sample size requirements per functional class will vary by State
according to the total number of road sections, the number of pre~
determined volume groups, and the design precision level. The term
Wprecision level™ in this Manual is defined as the degree of confidence
that the sampling error of a produced estimate will £ within a
desired fixed range. Thus, for a precision level of 80 pevcent confi
dence with 10 percent allowable error (80-10), there is a probability
that 80 times out of 100 the error of a data element estimate will be
no greater than 10 percent of true value. The precision levels
determined for this sample design apply specifically to the individual
volume strata. Aggregation of the estimated stratum values of volume-
related data elements will wesult in an upgrading of the precision

level for functional system estimates. Some States may wish to initiate
concurrently a highway performance monitoring system that produces the
State's desired precision level at the highway district, county, o¥
other level. When such is the case, either the FHWA develcped approach

or the optional theoretical approach should be applied to the area based
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on the State's desires. If finer geographic breakdown than specified
in this Manual is undertaken and the FAWA-specified precision levels
are followed, the resultant sample panel precision levels should meet
or exceed those specified in this Manual. To that end, the precision
levels specified in this Manual represent minimum requirements for
rural, small urban, and individual urbanized area functional class
volume groups.

The HPMS sample size requirements are more stringent for the arterials,
where a higher level of precision is needed because of the high level
of Federal interest in them. In rural and small urban areas, the sample
sizes are based on a 90-5 precision level for the volume groups of the
principal arterial system, 90-10 for the minor arterial system, and on
an 80~10 precision level for the collector system(s). For individual
urbanized areas, the design precision levels for individual volume
strata are 80-10 or 70-15, depending upon the number of individual
urbanized areas in a given State. Those States with less than three
individual urbanized areas will use a precision level of 80-10 for all
functional systems, while those with three or more will use the lower
precision level of 70-15 for minor arterials and collectors and 80-10
for principal arterials thereby requiring a smaller number of samples.
The statewide summation of individual urbanized functional system data
element estimates will result in an overall precision level of at least
80~-10 at the State level and will, in a number of instances, have
precision levels approaching 90-5. These higher precision levels at
the State level are necessary for two important reasons—-to obtain
comparable urban and rural precision levels and to obtain precision
levels that can adequately accommodate desired levels of accuracy for
estimates of proportionate values.

The precision levels established above and the associated sample sizes
relate solely to the measurement of data such as ADT. The same samples
will be used to estimate the proportionate values of data such as

pavement condition. Given the same desired precision levels, large

sample sizes are required for estimates of proportionate values. Since
the level of accuracy for estimated proportions is closely related to
sample size, care was taken to set the above precision levels sufficiently
high to produce reasonable proportionate estimates at the functional class
level.

Preparation for Sample Selection

Before a sample can be drawn, the universe from which it will be selected
must be defined. The first step is to delimit the boundaries between

rural, small urban, and individual urbanized areas using Federal-aid
boundaries. Next, identify the functional classification of all arterial
and collector routes within each of these areas. These steps, presumably,
have already been accomplished. Then, all road sections in each functional
class must be assigned to predetermined ADT groups (see Tables ITI-1, III-2,
and III-3). Edither uniform or nonuniform section lengths can be used. The
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sections should be relatively homogeneous to geometrics, traffic
volume and cross section, and should be long enough to constitute a
logical section for various analyses such as needs appraisal. TIn
general, rural section lengths should range from 0.30 to 10.00 milege-
urban access controlled facility section lengths should not exceed
5.00 miles. All other urban section lengths should range from 0.10 to
3.00 miles.

The total number of road sections and total mileage in each volume

group are also needed to determine the proper sample size necessary for
each functional class. In addition, if volume groups other than the
predetermined volume groups used in the FHWA-developed approach (discussed
below) are selected, the limits of these volume groups shall be reported
on the volume group form, Figure I1I-1.

joRs

Section Documentation

e sampled sections described in this Manual and the resultant data
will be used to monitor highway performance over an extended period of

time. Consequently, it is extremely important that precise documentation

of the exact location of each sampled section be made at the outset to
assure that periodic updates are provided for the appropriate roadway
sections. The documentation should logically comsist of appropriate maps
and narratives to facilitate continuing use and availability whenever needed.

Caleulation of Expansion Factors

The purpose of the HPMS W&ﬂ@l of ons is to provide an expandable
E &
hase for each rural svstemn, each small urban system, and each system in
E E o E

ratified by traffic volume. An expansion

class. This is accomplished by dividing the total mileage in the stratum
by the mileage included in that stratum's sample. This expansion factox
will be entered on the worksheets and will allow the samples to be
expanded to represent the entire functional subsystewm for rural and

small wurban and for entire urbanized areas.

Example Factor Calculation
Rural Interstate

(A) (B (c)

Number Total Mileage Total Mileage Hxpansion
Volume of Sample of Sample in Volume Factor
Group Sections Sectiong Group Column B ¢ Column A

38.4 1132.6 29.49
.6 924.0 22.2%
7 362.1 15.28
6 133.9 12.63
b 36.0 4.85
9 18.1 2.62
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I1I~6

FAWA-Developed Approach

Both rural and small urban area data will be sampled on a statewide
basis, stratified only by functional class and volume group. The
volume group for each section must be identified using Tables III~1
and I1T-2 before sample selection can begin. Then the number of
sections to be included in the sample is determined from Tables III-4
and ITI-5. The values in these tables indicate the number of sections
in each functional class that each State must sample. These tables
were developed from analyses of data collected for previous national
studies such as the NHIPS. The number of sample sections per volume
group, in general, were determined based on: (1) Mileage by State
functional class volume groups, (2) the variances of the ADT's as
stratified in (1), (3) grouping of States with similar characteristics,
and (4) normalizing sample sizes.

Next, the sample sizes drawn from Tables III-4 and III-5 must be
distributed over the volume groups. Tables III-6 and III-7 specify

the distribution to be used. If any value in these tables exceeds

the number of sections available in a given State's volume group
universe, the excess samples must be added to the number of samples

for the first volume group. Sections will be selected for each
functional class and volume group using a random number table or random
number generation computer software until the required gsample size is
reached. Sampling procedures shall be reviewed by the FHWA division
coffice, '

Individual Urbanized Areas

Fach urbanized area will be sampled, with the sample stratified by
functional class and volume group. The ADT volume groups to be used

for each urbanized area functional class are shown in Table I111-3. In
situations where ADT's higher than those contained in this table are
encountered, it is suggested that higher volume groups be added that
contain a range similar to that for the highest volume group shown in

rhe table for the appropriate functional class. All portions of bi-State
and tri-State areas must be sampled--the sample in each State should not
be less than its pro rata share for the entire urbanized area by functional
class volume group nor in any case less than one section per applicable
volume group. In such areas, expansion factors must be calculated
separately for each State’'s portion.

The required number of samples for the volume groups in each functional
system is determined from the graphs in Figures I1I-2 through III-7.

Each graph is based on an empirically derived sample size corrected for
the given volume group finite population--the number of sections available
for sampling. The empirical method for sample size selection is discussed
in the Optional Theoretical Approach section of this chapter.



TABLE III-1

Rural Area Volume Groups

IT1I-7

Volumej Other Minor Major Minor
Group | Interstate Principal Arterials Collectors Collectors
(Code) - Arterials
1 0~ 9,999 0- 4,999 0- 2,499 0- 2,499 0- 999
2 {10,000-19,999| 5,000- 9,999} 2,500- 4,999} 2,500- 4,999{ 1,000~ 1,999
3 120,000-29,999{10,000-14,999{ 5,000~ 9,999{ 5,000~ 9,999} 2,000- 2,999
4 130,000-39,999(15,000-19,999{10,000-19,999 [10,000-19,999| 3,000~ 4,999
5 [40,000-49,99920,000-29,999 |20,000-29,999 {20,000-29,999! 5,000- 9,999
6 [50,000-60,000|30,000~39,999(30,000~40,000 10,000-20,000
7 40,000-49,999
8 50,000-60,000
TABLE 111I-2
Small Urban Area Volume Groups
olume Other Other Minor
Group | Interstate [Freeways and Principal . Collectors
. Arterials
(Code) Expressways Arterials
1 0- 9,999 0- 9,999 0- 4,999 0- 2,499 0- 999
2 110,000-19,999(10,000-19,999| 5,000- 9,999 2,500- 4,999} 1,000~ 1,999
3 20,000~29,99920,000~29,999{10,000~14,999 | 5,000- 9,999| 2,000- 4,999
4 130,000-40,000}30,000-40,000{15,000-19,999 {10,000-14,999| 5,000~ 9,999
5 20,000-24,999 {15,000-19,999{10,000-14,999
6 25,000-29,999 |20,000-25,000{15,000~19,999
7 30,000-35,000 20,000-25,000
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TABLE

Rural Areas - Required Sample

ITT-4

I71-9

Sizes by Functional System

State

Interstate

Other
Principal
Arterials

Minor
Arterials

Ma jor
Collectors

Minor
Collectors

Alabama
Alagska
Arizona
Arkansas

California
Colorado
Conmmecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho
Illinois
Indiana
Iowa

Kansas
Kentucky
Louisiana
Maine

Maryland
Massachusetts
Michigan
Minnesota

Mississippi
Missouri
Montana
Nebraska

Nevada

New Hampshire
New Jersey
New Mexico

New York
North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island

South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington

West Virginla
Wisconsin
Wyoming
Puerto Rico
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TABLE IIL-5

II1~-10

Small Urban Areas - Required Sample Sizes by Functional System

State

Interstate

Other
Freeways and
Expressways

Other
Principal
Arterials

Minor
Arterials

Collectors

Alabama
Alaska

‘Arizona

Arkansas

California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho
Illinois
Indisna
lowa

Kansas
Kentucky
Louisiana
Maine

Maryland
Massachusetts
Michigan
Minnesota

Mississippi
Missouri
Montana
Nebraska

Nevada

New Hampshire
New Jersey
New Mexico

New York
North Carolina
Noxth Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island

- South Carolina

South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington

West Virginia
Wisconsin
Wyoming
Fuerto Rico
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- 13
- 17
20
- 27
- 45

MO0
ot

18
- 26
36
- 51
- 90
= 117
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- 83
- 116
154
- 201
= 252
- 301

RNl 4
H 8

- 41
- 55

77

=g oW
1

- 95

86
114
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TII-11

TABLE III-6
Rural Sample Size by Volume Group

Sample Size Volume Groupl/
Class 1 2 3 4 5 6 | 7 | 8 | Total
Interstate
A 9 8 | 6 3 3 3 32
B 39 11 3 3 3 3 62
C 46 19 5 3 3 3 79
D 51 23 6 5 3 3 91
E 70 25 81 4 3 3 113
F 117 24 7 6 3 3 160
Other Principal
Arterials
A 23 22 14 7 8 3 3 3 83
B 102 22 7 3 3 3 3 3 146
C 175 2 7 5 6 3 3 3 231
D 193 | 44 {144 7 16 8 3 3 288
E 252 | 45 144 3 5 3 3 3 328
F 293 { 50 131 4 7 3 3 3 376
Minor Arterials
A 29 13 121 8 5 3 70
B 67 13 7 6 3 3 99
C 66 16 12 9 3 3 109
D 86 14 7 7 5 3 122
E 101 18 13 6 3 3 144
F 105 18 15111 313 155
Major Collectors
A 53 5 3 3 3 67
B 65 6 3 3 3 80
G 68 10 6 5 3 92
D 69 11 9 5 3 97
E 72 12 101 8 3 105
Minor Collectors .
A 55 11 441 5 4 3 82
B 98 9 3 8 3 3 124
C 115 7 3 6 7 3 141
D 134 12 3 6 3 3 161
E 135 13 6 6 4 13 167
F 144 17 9 8 8 | 4 190

1/ See Table ITI-1.



Small Urban Sample Size by Volume Group

TABLE

ITI-7

ITI-12

Sample Size Volume Groupi/
Class 1 2 3 4 5 6 7 Total

A 3 3 3 3 12
B 3 3 3 3 13
C 4 5 5 3 7
D 7 5 4 4 20
E 9 8 6 4 27
F 13 20 8 4 45

Other ¥reeways

and FExpressways
A 7 5 3 3 18
B 14 6 3 3 26
C 19 10 4 3 36
D 27 16 5 3 51
E 51 27 8 b 90
F 75 34 5 3 117

Other Principal

Arterials

A 17 30 21 6 3 3 3 83
B 38 38 17 10 5 5 3 116
C 69 &ly 20 11 4 3 3 154
D 106 49 23 11 5 4 3 201
E 147 55 26 12 6 3 3 252
F 188 57 26 15 7 5 3 301

Minor Arterials
A 13 10 9 5 3 3 41
B 28 9 7 5 3 3 55
C 47 11 9 4 3 3 77
D 55 11 9 4 3 3 85
E 63 12 9 5 3 3 g5

Collectors

A 15 10 14 3 3 3 3 51
B 40 i5 15 7 3 3 3 86
C 69 16 14 6 3 3 3 114
D 95 16 14 7 [ 3 3 142
E 121 17 16 8 4 3 3 172

1/ See Table IIL-2.
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Tn the process of sample size selection, those States with less than
three individual urbanized areas are to use the graphs for the 80-10
precision level in Figures III-2 through TII-5: States having three

or more individual urbanized areas may use the graphs in Figures ITI-Z
and ITI-3 (80-10 precision level) and also the graphs in Figures T11-6
and II1-7 (70-15 precision level). In reading the appropriate graph,
the number of sections in the given volume group universe is on the
horizontal (x) axis and the applicable sections to be sampled are on
the vertical (y) axis. A sample of three sections is required as
applicable for those volume groups not specifically designated with a
curve. Obviously, if there are only one or two sections in a volume
group, they must all be sampled.

As with rural and small urban areas, the designated number of sections
must be randomly selected from each volume group universe.

Optional Theoretical Approach

The preceding instructions in the FHWA-developed approach for the
stratification and selection of sample size were developed for the
convenience of the user. However, an individual State may wish to
modify the FHWA approach because of special considerations or unusual
characteristics in its highway system. The rationale for the FHWA
sample design, which follows, should serve as a guide for possible
modifications.

Sample Design Approval

Each State electing to use the optional theoretical approach shall submit

a detailed plan of the sample design for review and approval by the FHWA
Office of Highway Planning. Once an alternative sample design is submitted
and accepted, the State may proceed with sampling sections. BSome States
may wish to make an initial or intermediate stratification by county,
highway district, or terrain (for in-State use of the HPMS) which is
totally acceptable providing that the final stratification is by volume
group, systems, and areas as specified in this Manual. Each sample plan
shall contain the following information:

1. A brief narrative description of the sample design.
2. The numbers and ranges of the volume group strata by
functional class within each of the areas--rural, small

urban, and individual urbanized (see Figure ITI-1).

3. The number of road sections to be sampled in each
volume group by functional class within each area.

4. The total number of road sections available for sampling
by volume group within each functional class and area.
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ny, = the required sample size for a given volume
group and for a given precision level, corrected
for finitenass.

n. = the required sample size without finite adjustment.

N = the total number of road sections available for
sampling in a given volume group for a specific
functional highway system in the State.

Z = the value of the normal variate as applied to a
specific confidence level and the total number of
road sections in a given volume gromp@}/

d = the allowable range of error from the midpoint
value of a given ADT wvolume group. It is expressed
as an absolute value and represents the allowable
percentage deviation from the midpoint value of the
volume group.

s% = the spatial variance. This refers to the variation
of ADT values among road section locations for a
given volume group. The square root of this value,
81, is the spatial standard deviation. The simplest
estimator of the standard deviation and its square,
the variance, is based on the range of wvalues contained
in a volume group stratum. Analyses show that the
normal distribution of ADT values within defined strata
{(volume groups) can be approximated. Thus, the spatial
variance for a volume group can be estimated by the
following formula, based on research by L. H. C. Tippett
in Biometrika:

¢ 2
9 _ (Range)* = o Y
s2 = A22REE/ . = (0.3 Range )*
1 12 (0.3 Range )
gé = the temporal variance. This is the wariation of ADT
over time at a given road section in a given ADT

volume group. The square root of this value, sy, is
the temporal standard deviation. The formula for s, is:

2]

e . o ]
89 = (CV)(Xp) and f"i = [(cV) (Xp) ]
where,

CY = the coefficient of variation, a measure of the
velative dispersion of individual road section

,i/The Z values for confidence levels of 70, 80, 90, and 95 percent
are 1.04, 1.29, 1.65, and 1.96, respectively.
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ADT values over time with referemce to the
midpoint ADT wvalue for a given volume group.
Studies based on traffic counting programs
have shown that the size of CV varies inversely
with traffic volume.l Figure I1I~-8 shows a
relationship betwean CV and two-way traffic
volumpes,

Xy, = the midpoint of the predetermined volume
group. In the computation of temporal variance
the value of CV in Figure I1I1-8 is referenced
to this midpoint value.

Example Calculation~~An illustration for the computation of sample size
for a functional system follows.

To obtain the sample size needed to estimate the gquantitative values of
selected data elements in a functional system, e.g., rural, major
collectors, at a precision level of 80 percent confidence in an allowable
error of 10 percent, the following information is available:

Predetermined Total Road  Midpoint Value Range
ADT Sections in Value of of of
Volume Volume Volume d? = Volume
Stratum Group Group (N)  Group (X) (. 10%) Group (R)

1 0-2,499 - 2,326 1,250 15,625 2,500

2 2,500~4,999 582 3,750 140,625 2,500

3 5,000~9,999 317 7,500 562,500 5,000

4 10,000-19,999 107 15,000 2,250,000 10,000

5 20,000~29,999 6 25,000 6,250,000 10,000

3,338

Computation, columns (1) through (6):

(L (2) (3) , (4)

9 5 CV from 2 Tre e "y L 02 + SZ

Stratum 517 (-30R) rigure Ti1-8 S3=L(CV )l sy + 8
1 562,500 0.27 113,906 676,406
2 562,500 0.18 455,625 1,018,125
3 2,250,000 0.14 1,102,500 3,352,500
4 9,000, 000 0.11 2,722,500 11,722,500
5 9,000,000 0.0925 5,347,656 14,347,656

1/"Guide to Urban Traffic Volume Counting,” U.S. Department of
Transportation, FHWA, Octobexr 1975,



TIT-23

Figure TII-8
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(3) (6}
2,2 4 .2,
7, {gf + ﬁzp i ng
Ty B TRy Z=1.29 T )
Stratum de Pt g/
1 72.04 70
2 12.05 i
3 9,92 0
4 8.67 2
2 3.82 * 3

Total sample for fumctional system = 103
*No less than three road sectionsg will be sampled for a volume group.

Sample Size Adjustments for Estimating Proportions

The sample size determined by the empirical method is based on the
measurement of ADT and ADT sensitive wvarisbles. The empirical method
sample size is appropriate for determining mean values of data elements,
such as the average pavement condition of rural minor arterials. However,
the same sample must be used to estimate proportions of mileage with
certain characteristics, e.g., the rural minory arterial mileage with a
pavement condition of less than 2.0. Therefore, steps must be taken to
ensure that sample size requirements for quantitative data allow for
sufficient sample size to produce proportionate estimates at desired
accuracy levels at the functional class level, A method for determining
an acceptable precision level for proportionate values is to find the
functional system sample size required to detect a given percent change
in proportions. The ability to detect change is a function of sample
size and sampling error, the true values of estimated proportions being
unknown. The relation between the smallest detectable percent change

in proportions and sample size is shown in the formulas below.

Given, the formula:

(py - p? = 22[5q ¢ +2)]
£ < T

"2
where,

Py = the estimated proportion for a given data element
attribute for a functional system at time period #1.

py = the same as above for time period #2.

7 = the normal variate for a given level of confidence.
B o= (py + p2)/2

g =1-p

ny = the total number of road sections in the sample panel
for time period #1.

ny = the same as above for time peried #2.
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Assuming a "worst case" situation where p = g = 0.50, and 1y = ny
in the fixed sample, then let 2/n, = l_,+ i,

np My
Substituting, the formula reduces to
2 2
2 0.57 0.52
(py = py)° = SO M B eIl
z 7l n, °©  (py - pp)?

and
i)

tTTE ' be: = ired in a functional
1 + ng/N the number of samples vrequired a fuw

system to detect a given change in proportions
where,

N = the total number of road sections available for sampling
in a functional system.

If the above formulas are applied to the base data in the 1llustration
on page I11-22 for example, the required number of sections (n) to
detect with 80 percent confidence a 10 percent change in proportions
in a system with 3338 road sections is:

L. 0502992 | 0.832 o g4
° (0.10) % 0.01
8 =81

= T¥ 8373338

The above value of 81 for the functional system is-compared with the
strata total of 103 sections in the illustration; where the desired
precision level is directed to the individual strata. TIf the above
formulas for minimum detectable change in proportions were applied to
each stratum, the required functional system total sample size for
detecting a 10 percent change by stratum with 80 percent confidence

. would be 272 sections, an inordinately large sample size for national
purposes. - Therefore, in this example, the calculated sample size of
81 is adequate for proportioms at the functional system level, but will
not achieve the desired accuracy standard for each stratum. A larger
overall sample size is needed to achieve the desired accuracy for
proportions at the stratum level. This, however, is not a requirement
for HPMS.

The minimum detectable change in proportions (pp = p1) for any given
number of sample road sections at stratum or functional system level
is obtainable from the formula given below. Thus, for a functional
system sample of 103 road sections out of a total of 3338, the minimum
detectable percent change at 80 percent confidence is:
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where,

ﬁmﬁmﬂ.w the finite correction factor

and, substituting values

3338 - 103
3338

(py ~ p1) = 0.0885 = 8.9 percent

(py = pp)? = - (1.29)%(0.25)(2/103) = 0.007829

Once a functional system sample size is calculated for the desired
minimum detectable change (py - py) at the desired confidence level,
this size can be compared to the volume strata sample size and, 1if
larger, can be proportionately distributed among the stratum.

It is required that the design sample size at the functional system
level be such that the smallest detectable change in proportions is
no greater than 10 percent,and preferably less at the 80 percent
confidence level.

Tt also should be noted that the values for n in the above formulas
refer to the total number of sampled sections in a functional system
whereas the valuas for p are the proportions for specific data element
attributes obtained by the ratic of sampled attribute mileage to total
sampled mileage in a functiomal system. In rural areas where the lengths
of road sections are, as a rule, greater than those in wurban areas, the
computed value for the smallest detectable change 1is somewhat over-
estimated. This overestimate is reduced or nonexistent in urban areas
as road section lengths approach 1 mile or less.

Alteérnative Random Sample Selection Method

Tn some instances, 2 State may not have its system mileage, e.g.,
collector mileage, subdivided into sections with assigned ADT's for
sample selection. One of the following approaches can be used in such
a-case.

The first step is to determine the distribution of functional class
mileage by ADT group. Using existing records and traffic flow maps,

the ADT volume group(s) of each arterial and collector should be
identified and marked on a map. It is suggested that the identification
of mileage to volume groups start with the highest volume group and
work downwards. When all mileage associated with the volume groups
other than the lowest volume group has been identified, the total mileage
for each completed volume group can be determined by scaling mileages
from the maps. The sum of these mileages subtracted from the total
functional class mileage yields the mileage in the lowest volume group.
This approach will prove quite useful for functional classes with
relatively high mileage in the lowest volume group.
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After the mileage in each volume group has been established, the next
step is to randomly select sample sections. The basic requirement is
that each section has an equal probability of being selected. Without
having specific sections identified, a sample location must be randomly
selected and then a section containing the selected location must be
established. Two alternative approaches for randomly sampling locations
are presented below:

Sample Location Approach Ne. 1

1. Establish the following table for each volume group within
each functional class and area.

Volume Group Mileage (Whole Miles)

Boute Miles Cumulative Miles

2. Using a random number table (a computerized random number
generating program could also be used), select an area in
the table containing numbers with the same number of digits
as are contained in the total volume group mileage (to the
nearest mile}. Choosing a number from this area of the
table, compare this number to the cumulated miles column
of the step 1 table and if the random number identifies
a mile contained in a given subtotal line of the table,
this location within the route is sampled. As an illustration,
working with the following example and a two digit random
number table, the first two digit random number selected is 12.

Route Miles 4 Cumulative Miles
50 10 10

100 15 25

212 ‘ 10 35

Lboking at the cumulative miles column, this places the selected
milepoint (12) 2 miles into the Route 100 mileage; therefore,
the first location selected is mile 2 of Route 100. Additional
random numbers are drawn and the process is repeated until the
required sample size is obtained. Repeated random numbers and
numbers larger than the total volume group mileage are ignored.
Before the exact location to be sampled on a route can be
established, a statewide convention must be established as to
which end of a route will be the zero end. Using this convention
and accumulating volume group miles from the maps, the sampled
milepoints can be located.

Sample Location Approach No. 2

The second approach is much like the first approach except that only
one random number is drawn and all other sample locations are chosen
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rvals from the randow start milepoint. The
erval ig caleulated by dividing the total volume
group mileage by the required number of samples for the volume
group. For example, using formation from step 2 above and
assuming eeded, the fixed interval will be

: a random number of 12, as before,

Therefore w
ons sampled from the accumulative mileage column
19, 26, 33, and 5 which translate to the following

b

£

5
fnts 2, 9, 16, and 23

the States must establish homogeneous
ong and conforming to section requirements
this Manual. '




Chapter IV
INSTRUCTIONS FOR COMPLETING THE URBAN INVENTORY WORKSHEET

General Instructlions

This chapter contains detailed instructions for completing the wurban
inventory worksheet (Figure IV-1). In order to facilitate compilation
of the total nationwide data base by the FHWA Washington O0ffice, the
information recorded on the worksheets must be coded and placed on data
cards in a consistent format. To aid in this effort, the worksheets

are suitable for direct use as coding sheets. The specifications for
editing these data are given in Appendix E. Computer software o

convert the data to a uniform tape format and to edit it will be provided
at a later date. Sufficient copies of the worksheets will be supplied

to each State.

Items 1 through 5 on the worksheet must be coded in columms 1 through 18
on each data card. All entries wmust be right justified. For example, a
future ADT of 2175 would be entered in the six-digit field as 217 5.

Optional Data

Deferred Data

Certain data ditems that will be requirved for future submittals are
optional for this iniitial submittal. For example, detailed curve data
provided. (Average highway speed is applicable only to Interstate and
other freeways and expresswavs.) If all the data items on a card are
being omitted, that card may be completely omitted. For example,
optional card 5 for bridge identification numbers could be deleted for
the 1978 submittal. Although detailed curve and grade data are not
required for minor arterials and collectors, the State may choose to
provide them.

Optional MFRS Data

As discussed in the HPMS/MFRS Coordination Section in Chapter I, the
following data elements may be reported as a part of the 1978 MFRS
submittal rather than as a part of this submittal: County Code,
Jurigdicitional Responsibility, Federal-Aid System, Functional System,
Access Control, Right-of-Way Width, 1978 ADT, and Surface Type. Lf
these items are not reported as a part of this submittal, code zeros
in these items.

Detailed Instructions

Card No. 1 (Required) Columns

Ttem 1 = Year. Precoded as "78". 1-2
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OMB No.

TV-1

Urban Inventory Worksheet

CARD 1 (Reguired)

4

*
Lo B S T o o

3

*g,

*q2,
13,
14,
15.

16.
17.

20.

23.

25,

Year 1’7—"8“ 1-2
State Code L 34
Type of Section 1D N 5
Section 1D I ‘ ] [ I‘ I | ‘ ] l l 6-17
Segment 0 18
County Code { 18-21
Urban Area Code { 22-24
Functional Class ‘__L 25-26

Code | Functional Sysiem
11 Principal Arterial-Interstate
12 Principal Arterial-Other Freeway or
Expressways-Connecting Link
13 Principal Arterial-Other Freeways or
. Expressways-Non-Connecting Link
14 Principal Arterial-Other-Connecting
Link
15 Principal Arterial-Other-Non-
Connecting Link
16 Minor Arterial
17 Collector
Federal-Aid System D 97
Code Federal-Aid System
1 Interstate
2 Federal-Aid Primary
3 Federal-Aid Urban
8 Mon-Federal-Aid

Jurisdictional Responsibility

Code | Jurisdiction
1 State
2 Federal Domain
3 Toll
4 Other

Section Length (0.01 Mile)

Access Control

Full | Partial | None
1 2 3

Number of Through Lanes 34-35
Lane Width {feet) 36-37
Approach Width {feet) { 38-40
Median Width {feet) 41-42
Mediar Type M’J 43

Curbed | Positive Barrier | Unprotected | None
1 2 | 3 i 4

Shoulder Width (feet)
a. Right l

b. Left [ ]45'47

Shaoulder Type

Surfaced | Stabilized | Earth | Curbed | None
T4

T | 2 1 3 5

Drainage Adeguacy

Good | Fair
1 2

Surface Type

L] =

arg

Structural Number (SN) {”‘_
or Slab Thickness (D}

Poor
3

Pavement Section

‘SN’ Known | ‘D’ Known |Heavy |Medium iLight
1 I 2 - T R B -

53-54
[T s
—_‘.57-58

S —

Pavement Condition (0.0)

Skid Resistance {Fwys & Expwys Only-
Optional)

?26.  Number of Grade-Separated Interchanges (ﬁl 4} 5960
{Fwys & Expwys Only) A
27.  Number of At-Grade Intersections with
Public Roads with:
a. Signals E 61-62
b. Stop Signs 63-64
¢. Other or No Controls 65-66
28. Prevailing Type of Signalization [,,,]
67
1. Uncoordinated Fixed Time, 2. Yraffic =
Actuated, 3. Progressive, 4. Nene
29. Typical Percent Green Time i £8-69
30, Number of Major Commercial/Industrial/ 7071
Recreational Access Points e
32.  Urban Location D 72
Code | Location
1 cBD
2 Fringe )
3 i Cutlying Business District
4 Residential
5 I Rural
3 s . R . T 71 e
34. Existing Right-of -Way Width (feet) LI B 73-75
35. Is Widening Feasible?
76
1. No, 2. Yes, less than one lane, 3. Yes, o
cne tane, 4. Yes, two lanes, 5. Yes, more
than two lanes.
Card Number m 80
CARD 2 (Required)
1.5  Identification (Repeat Card 1) 118
*36. 1978 ADT i I i |19-24
37. Percent Trucks
T
a. Peak Period 26-26
b. Off Peak 27-28
38. K Factor 29-30
39. Directional Factor L Ji‘“-33
40. Type of Operation J 34
Code Type
1 One Way
2 Two Way
3 One Way, Reversible
4 Twn Way, Reversiile
5 One Way with HOV Lane
] Two Way, with HOV Lane
7 One Way with Exclusive
Bus Lanels)
8 Two Way with Exclusive
Bus t.ane(s}
9 Two Way with Exclusive
Bus Roadway
0 Two Way with Exclusive
HOV Roadway
41, Parking
a. Peak Period ‘_-‘ 35
One Sids| Both Sides| None =
1 2
b. Off Pealc [ ] 386
One Side| Both Sicss|one
1 2 3
42.  Capatity
a. Peak Period T | 37.41
b. Off Peak 42-48
43, 2000 ADT 4762
44,  Number of Structures 53-64
45.  Number of At-Grade Railroad Crossings 55-66
46.  ADT Volume Group ldentification 57-58
47. Expansion Factor {00.00) I;X “ 59-62
1]

FHWA 1801H

*Reporting via MFRS permissibie.

004-R~-2457
Approval Expires January 1984

Iv--2



OMB No. 004-R-2457
Approval Expires January 1984

e - I ! o
Figure IV-1  Lonlinued .
GEEE V-3
‘48“ Speed Limit (m.p.h.) ]’T CARD 5 (Optionat)
52, Average Highway Speed (m.p.h.) ; . 1-5  ldentification {Repeat Card 4) 1-18
Card Number L" 55, Bridge identification Numbers
" . (four per card)
CARD 3 (Optional) 19-33
1 cfieation { . .
-5 ldentification {Repeat Card 2) 118 34-48
53, Cuyves by Class : 49-63
Degree of No. of Length | i
Curvature Curves {0.1 miles) i l ‘ _|6478
4 0514 [ 1923 Card Number 5| 80
b. 1.5-2.4 24.28 CARD 5 (Optianal)
¢ 2534 T ' 28.33 15 ldentification {Repeat Card 4) 1-18
d. 35.4.4 7 34.38 55.  Bridge Identification Numbers
o | {four per card)
L4554 4 T
& o | L 1933
f. 5569 a4 )
E N haa 3448
. 7.0-84 4983 | [
4 . - 4963
h. 8.5-10.9 54-58
o L 64-78
i 11.0-138 -
: Card Mumber o 80
i 14.0-19.4 ) o
. CARD 6 (Optional)
. 18.5-27.9 " e .
. 1-5  ldentification (Repeat Card 5) 1-18
{28+ . . I
. 58. At-Grade Railroad Crossing Identification
Card Number Numbers {(eight per card)
CARD 4 {Optional) l 1925
15  ldentification (Repeat Card 3) 1-18 i | 26-32
B4, Grades by Class i 3339
Gre&n‘mm Length 40-48
% ) :
’ 6T miles) 47-53
. 0.00.4 3
a A 19-23 54-60
|| | 6167
2.5-4.4 29- I
‘ NS N A I 2933 | 68-74
d. 4.5-6.4 34-38
B N R W ' Card Number 6 80
e 6584 3943 —
£ 8.5+ T aaeas
Card Number T A/;_ 80

WORKSHEET FOR CALCULATING AVERAGE HIGHWAY SPEED {AHS)

cﬂfﬂ?ﬁfé’ﬂ ﬁ;’ﬁ;.“féf,‘;’;; N‘c‘Sr:’:: of Total travel time {min.)
o {fram Table F-1)
e 25
30
35
BT -
45
70 -84 50
55-63 55
4554 60
3544 [
Totals =
Tangent travel time -
Total wravel tme =
Section length e e DL

w Total curve length .. —.mi. {from Tahle F-2}

Tangent iength il

x 0.86 mil

Tangent travel time o e mun,
Section length we————m1
Average Highway Speed = o= X B0 = ——mph
Yotal travel time -———— min

Rounded AHS = ... mph

1/ For maximum superelevation rate of 0.08 ft./ft,
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mAK V-4

WORKSHEE

FOR CALCULATING CAPAL

Capacity of Freewsy and M»a’m&

£ = 2000 N WV,

Capacity {total in one direction)

N = Mumber of lanes {in one direction)

W o= Adjustment for lane width and [ateral cleersace {(from ]
Table 9.2 in the 1865 Highway Capacity Manuat)

T = Truck factor for overall highway section {from Table 3.3b
in the 1965 Highway Capacity Manug 4! |

o= 2000 u 4 ® B

Capacity of urban arterial streets may t

Figures 6.5 ~ 6.70 and Tables 6.4
pacity Manual ?1/

C = . P — kS
Approach vol. per br. of green % groen lime Adjustment for
?"Hc‘“ and r
% fa- 2 )
Adjustment for tecation withid Adju ni for Adjustment
metro, ares trucks and for turas {if
availalble}
= . lrotal in one diraction?

1/ Capacity charts developed by Jack

sh ey aleo be ue

OFF PEAK

0 eAD

©d bt

T o= 2000 MW Y

o ity {total in one direction}
o= Number of lanes {in one direction)

m

& (frore
nesal )

W= Adjustir

i
Table ‘332 é

Truck factoy for overall
in the 1965

¢ o= 2000 =

¢
i

Capacity of Urban Arterial Streets {Interrupted Flo

city of urban arterial streets may be det
gures 5.5 - 6.90 and Tables 8.4 —~ 6.6 in 3

sproach vol. per hy, of green

Vi

asreg (if
available)

in owe dirgetion)

% r:ﬁmmmpw by Jwek E. Letsch wmay slso be uwd,

Capacity ehs
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Ttem

Item

Ttem

Item

Ttem

Item

Item

Ltem

7 -

3 -

(9]
i

10~

State Code. Enter the State code as listed in

Appendix C.

Type of Section Identification. Enter the code
shown below which indicates the type of section
identification used:

Code  Type
1 Route, Milepoint
2 A-Node, B-Node, Segment
3 Any Unique Number

Section ID. Enter a unique section identifier
using any of the following: The A-Node, B-Node,
and Segment as coded for the MFRS; the Route and
Milepoint as coded for the MFRS; or any other
number. The Section ID must be unique on a
statewide basis. (See page IV-20 for detailed
instructions.)

Segment. This item is for future use only. It
will be used if it becomes necessary to subdivide
a section due to operational or capital dimprove-
ments on part of the section's length. Precoded
as Vlo?l .

County Code. Enter the three-digit county code

as shown in the "Federal Information Processing

Standards Publication 6.

Urban Area Code. For urban areas of at least
50,000 in population, enter the code shown in
Appendix B. For small urban areas, enter "999",

Functional Class. Enter the code shown on the
worksheet that represents the functional class
of the section.

Federal-Aid System. Enter the code shown on the
worksheet which represents the Federal-aid system
of which this section is a part.

Jurisdictional Responsibility. Enter the code shown
on the worksheet which represents the jurisdiction
having present responsibility for the section. The
codes are defined as follows:

V-5

Columns

3

6-17

18

19-21

28



Item 11—

Item 12~

V-6

Columns

State, Includes all routes undey a State
agency, excluding those under toll authorities,
for which a State, multi-State, or quasi-State
agency has vesponsibility.

Federal Domain, Includes routes for which a
Federal agency, such as the National Park
Service, Foresi Service, Bureau of Indian
Affairs, etc., has principal responsibility
for capital improvements and maintenance and
which are not included in the State or local

Toll. Includes road and crossing facilities

for which a public or quasi-public toll authority
is principally responsible even if no toll is
charged on the highway section being classified.

Code  Jurisdiction
1
2
road systems.
3
4

Other. Includes all routes that do not fall in

rthe above three categories, such as county, city,
etc,

While it is important that HPMS and MRS jurisdictional
responsibility codes correlate well, HPMS does mof require
the level of detail of MFRS. To provide correlation
between HPMS and MFRS codes, the following table is

provided.
Jurisdictional Responsibility Codes
BPMS MFRS

1 i, 11, 21

2 6099

3 31=36

4 2y g 1214, 22-26
Section Length. Enter the section length to the 29-32
nearest 0.0L mile.
Access Control. Enter the code for the type of 33
access control, as defined below:
Code Type of Access Control

1 Full Access Control. Preference has been

£

given to through traffic movements by providing
interchanges with selected public roads and by
prohibiting crossings at grade or direct private
driveway counections.



Item 13-

Item 14-

Item 15~

Item 16—

Ttem 17—

ITtem 18-

Ttem 19~

Iv-7

Columns

2 Partial Access Control., Preference has been
given to through traffic movement. In addition
to interchanges, there may be some crossings at
grade with public roads, but direct private
driveway connections have been minimized.

3 No_Access Controla

Number of Through Lanes. Enter the number of lanes, 34-35
in both directions (excluding parking lanes), carrying
through traffic in the off-peak period. Exclude short
sections of truck climbing lanes.

Lane Width. Enter the traffic lane width (through 36-37

lanes) to the nearest foot.

Approach Width. For sections which are not freeways  38-40
or expressways, enter the approach width (curb to

curb for one-way streets or curb to division line

for two-way streets), including parking lanes but

excluding separate turn lanes, for a typlcal inter~
section. Entries should be to the nearest foot.

Code "'000" for freeways and expressways.

Median Width. Enter the predominant median width 41-42
(including shoulders, if any), measured between

the inside edges 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.

Median Type. Enter the appropriate code shown on 43
the worksheet.

Shoulder Width.

a. Right Shoulder -~ Enter the width to the nearest  44~45
foot. Enter "00" if no right shoulder exists.

b. Left Shoulder -~ On divided highways, enter the 4647
width of the left (median) shoulder to the
nearest foot. Enter "00" where no left shoulder
exists and for undivided or 2-lane facilities.

Shoulder Type. Enter the code shown below for the 48

predominant type of shoulder on the section. If
shoulder types differ, the right shoulder type
should normally be considered to be the predominant
type. If the section has both shoulders and curbs,
code the shoulders.
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Columns

Code Shoulder Type

i Surfaced. A portland cement or bituminous
surface course on a granular or stabili
base.

ed

2 Stabilized. Gravel or other granular

material, with or without admixture, capable
of supporting most loads even in wet weather.

, with or without turf.

3 Barth. Nat

4 Curt

curbe

No shoulders exist. Sectiom ids

d.

b

5 Nene. No shoulders or curbs.
Ttem 20~ Drainage Adequacy. Enter the code, as shown helow, 49
for the drainage adequacy of the section. Adequacy

is based on the height of the grade line, the design

of the cross section, and the capability, beth in

°

condition and capacity, of the cross drains to main-
tain a well=-drained surface on a stable subgrade.

Code  Rating

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

2 Fair. Height of grade line, crossing sectdon,
or culvert capacity somewhat below the
standard that would apply if rebuilt. Drain-
age structures are sound. Some added main-
renance effort required due to drainage
problems.

5]

Poor. Evidence of severe flood
erosion, or other drajinage probl

structures may be in poor condition. Consider—
able excess maintenance effort required due to
rainage problens.

Ttem 21~ Surface Type.
represents the type of surface on the section




Code

Iv-9
Columns

Description

30

40

51

52

53

60

70

Graded and Drained. A road of natural earth
aligned anﬂ graded to permit reasonably con-
venient use by motor wvehicles and drained by
longitudinal and transverse drainage systems
(natural and artificial) sufficient to prevent
serious impairment of the road by normal
surface water, with or without dust palliative
treatment or a continuous course of special
borrow material to protect the new roadbed
temporarily and to facilitate immediate
traffic service. (Road Typel. C)

Soil, Gravel, or Stone. A road, the surface
of which consists of mixed soil, stablized
soil, gravel, or stone. Gravel or stone
surfaces may be stablized. (Road Typesij D, E)

Bituminous Surface Treated. An earth road, a
soil-surfaced road, or a gravel or stone road
to which has been added by any process a
bituminous surface course with or without a
seal coat, the total compacted thickness of
which is less than 1 inch. Seal coats include
those known as chip seals, drag seals, plantmix
seals, and rock asphalt seals. (Road TypeX! F)

Mixed Bituminous. (See definition below.) Low
type (less than 7 inches combined thickness
surface and base). (Road Type&' G-1)

Bituminous Penetration. (See definition below.)
Low type (less than 7 inches C% bined thickness
surface and base). (Road Type:/ H~1)

High Flexible. Mixed bituminous or bituminous
penetration road on a rigid or flexible base

with a combined (surface and base) thickness of

7 inches or more. Includes any bituminous concrete,
sheet asphalt, and rock asphalt. (Road Typesl. G-2,
G-3, G=4, H-2, H-~3, H=4, 1)

High Rigid. Portland cement concrete pavements
with or without bituminous surfaces of less than
1 inch. (Road Types.if Jy, J=3, J-4)

1/ As defined in the "Guide for Reporting Roadway, Travel, and Accident
Data," Federal Highway Administration, September 1976.
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Columns
80 Brick, Block, Other, or Combination. A rcad

consisting of paving brick; stone, asphalt,

wood, and other block: steel or wood with or

without a bituminous wearing surface less

than 1 inch in compacted thickness. Includes

roads with combinations of wearing surfaces.

(Road Typest/ K, L, M)

DEFINITIONS:

Mixed Bituminous Pavement ~ A road, the surface course
of which is 1 inch or more in compacted thickness
composed of gravel, stone, sand, or similar material,
mixed with bituminous material under partial control
as to grading and proportions.

Bituminous Penetration Road ~ A road, the surface course
of which is 1 dnch or more in compacted thickness com-
posed of gravel, stone, sand, or similar material bound
with bituminous material introduced by downward or upward
penetyration.

Ttem 22~ Pavement Section. Enter the code shown on the worksheet 52
to indicate that the structural number ("SN" - for
flexible payements) 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 are not known. To assist in determining the type
of pavement section, the following table has been
prepared showing three typical pavement sectiouns.

This guide includes typical thicknesses of surface,
base and subbase, and the minimum combined depth of
pavement structure. For unpaved facilities, enter
oY,  Unpaved facilities are those designated as
graded and drained earth, soil surfaced, or gravel
or stone roads (Codes 30 and 40 in Ttem 21}.

1/ Ibid.



Flexihle Pavement Rigid Pavement
Type Surface Base Subbase Range in
of eR Type & Type & Type & Combined| Favement
Code| Section| Range Thickness Thickmess Thickness Deptl 1/ | Thickoess "D"
3 |Heavy [(4.6-6.0 &7 9 4" > 12% 9.1 - 11.0"
asphaltiec erushed gravelgf (8" if con~-
concrete stone tinuously
to PC reinforced)
concrete
4 (Medium |3.1<4.5 3" 8" 4" 11-12% 7.1 - 8.0%
asphaltic gravel to gravel (6" 41f con-
concrete  penetra- tinuously
tion reinforced)
macadam
5 |Light |1.0-3.0 Surface 6" 2" | .
treatment gravel gravel 10" 6.0 ~ 7.0
to 2" or or
asphaltic crushed sand
concrete  gtone
1/To be used as a guide where only the total depth is known or estimated.
2/5ubbase course not necessary under portland cement concrete base.

Item 23- Structural Number (SN) or Slab Thickness (D). Enter
the structural number (to the nearest 0.1) for
those sections coded "1" in Item 22. Enter the slab
thickness (in whole inches) for those sections coded
"2" in Item 22. Otherwise, enter "0O".

Item 24— Pavement Condition. Enter the pavement condition

(actual PSR or equivalent), to the nearest tenth,
for all paved sections. For unpaved sections
(defined in Item 22), code "00". The ratings 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, 1if 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 may be developed so that
such existing ratings may be used. If there are
no recent PSR, PSI, or sufficiency ratings that
can be adapted, the section should be rated as
shown in Figure IV-2. 1In view of the growing
national concern regarding pavement deterioration,
careful attention to realistic pavement condition
ratings is strongly supgested.

Iv-11
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53=54

55~56



Figure IV-2

Pavement Condition Ratding

Description

Only mew {or nearly new) pavements axe
1ikely to be smooth enough and suffi-

eiently free of cracks and patches to

gualify for this category. All pave-

ments constructed oy vesurfaced during
1978 should be rated very good.

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

The riding gqualities of pavements in this
category ave noticeably inferier to those
of new pavements, snd wmay be barely
tolerable for high-speed traffic. Surface
defects of flexible pavements may include
rutting, map cracking, and more oy less
extensive patching. Rigld pavements in
this group may have a few joint fallures,
faulting and cracking, and some pumping.

Pavements that have deteriorated to such
an extent that they are in need of
resurfacing.

PSR Verbal Rating
5
Very good
4 ~ - e - .
Good
3 —
Fair
2 ——
Poor
4
A
Very Poor
0 —

Pavements which sre io an extremely
deteriorated condlition and may even need
complete vecomnstruction.

V-
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Item 25~ Skid Resistance. This item is optional for 57-58
1978, For all freeways and expressways,
including Interstate, enter the skid number
to the nearest whole number as measured by
a locked wheel skid trailer per ASTM E274.
For all other facilities, enter "00". If
omitted for 1978, enter "00".

Item 26~ Number of Grade-Separated Interchanges. For 59-60
freeway and expressway facilities only, enter
the number of grade-separated interchanges.
Enter "00" if none exist or if the facility
is not a freeway or expressway.

Ttem 27— Number of At-Grade Intersections with Public
Roads with:

a. Signals - Enter the number of signalized 61-62
intersections. If none, enter 00",

b. Stop Signs - Enter the number of intex- 6364
sections controlled by stop signs. If
none, enter "00".

c. Other or No Controls - Enter the number 65~66
of intersections controlled by other types
of signing or having no controls. If none,
enter 00",
Ttem 28- Prevailing Type of Signalization. Enter the 67

appropriate code as shown on the worksheet
which best describes the signal system on
the section.

Ttem 29~ Typical Percent Green Time. ¥nter the 68-69
typical percent green time in effect during
peak hours at the signalized intersections
in this section. Enter "00" if no signalized
intersections exist.

Item 30~ Number of Major Commercial/Industrial/Recreational 70-71
Access Points. Enter the number of entrances/exits
that are estimated to have at least 500 vehicle
movements (access plus egress) per week for other
principal and minor arterials. Adjacent entrances
or exits should be counted as one. If none or for
other functional systems, enter "00".




iltem 32—

ITtem 34~

Ltem 35

Urban Location. Enter the appropriate code shown

on the worksheet that best reflects present land
use in the area adjacent to the 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.

Exdsting Right-of-Way Width. ZEnter the existing

prevailing right-of-way width in feet for the
gsection. Where data are unavailable, estimates
are sufficient. In heavily built up areas such
as the CBD where the only space between the curbs
and builldings is the sidewalk area, enter the
curb-to-curb width.

Is Widening Feasible? Enter the appropriate

code shown on the worksheet to indicate the
extent to which it is feasible to widen the
existing road. Consider only the physical
features along the roadway section, such as
buildings, severe terrain, cemeteries and

park land; do not consider restrictions because

of current right-of-way width..

Card Number ~ Precoded 1.

Caxrd No. 2 (Required)

Tdentification - See instructions for Card No. 1.

Item 36—

Ttem 37—

%ﬁz@wggiy Enter the estimated present (1978)

average daily traffic (total both directions).
Although traffic counts on the sample sections
are not anticipated for the 1978 estimates, steps
should be taken to prepare reasonable estimates
since these data will be used to estimate VMT,

Percent Trucks. Enter the percentage of commercial
vehicles to the nearest percent, excluding pickups,
panels, and light (twe—axle, four-~tired} trucks

for the following:

a. Peak Period
b, OFf Peak

It is recognized that this item will likely not

be available separately for peak and off-peak
periods on many facilities. Where this is the
case, the same value may be coded for both periods.
On certain routes, e.g., recreational and heavy

1V-14
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72

73-75

76

80

1-18

25-26
2728



Item 38~

Item 39-

Item 40—

commuter routes, the differences are significant
and will have a major impact in calculating
capacity. In these cases, separate values are
urged even if they must be estimated.

K Factor. Enter the K factor — the design hour

volume (30th highest hour) as a percentage of
the average daily traffic - to the nearest percent.

Directional Factor. Enter the percentage of the

design hour volume (30th highest hour) flowing
in the peak direction, to the nearest 5 percent.
Code "100" for one-way facilities.

Type of Operation. Enter the appropriate code as

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

Code  Operation

1 One Way. All lanes are always in the same
direction.
2 Two Way. Traffic in both directions is

present at all times.

3 One~Way Reversible. All lanes are in one
direction with the direction reversing from
the a.m. to the p.m. peak hours.

4 Two-Way Reversible. One or more, but not
all, lanes are reversed from the a.m. to
the p.m. peak hours.

5 One Way with High Occupancy Vehicle (HOV)
Lanes(s).

6 Two Way with HOV Lane(s).

7 One Way with Exclusive Bus Lane(s).

g Two Way with Exclusive Bus Lane(s).

9 Two Way with Exclusive Bus Roadway.

0 Two Way with Exclusive HOV Roadway.

Iv-15
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29-30

31-33

34
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Item 41~ Parking.  Enter the appropriate code provided on
the worksheet reflecting the type of parking, if
any, that is allowed or exists on the section.

If parking regulations are routinely ignored, use
the code reflecting the actual situation rather
than the regulations.

a. Peak Period 35
b, Off Peak 36

Item 42—

a. Peak Period
{(in one direc \ g
gitvation taking into considevation the peak-
period parking regulations, signalization, local
bus movements, etc. The procedures described in
the 1965 "Highway Capacity Manual'® should be used
for these calculations. TFor a recommended aid in
gimplifying the calculation of capacity, see
"Capacity Analysis Technigues for Design of
Signalized Intersections” by Jack E. Leisch,
August 1967 and October 1967 issues of "Public
Roads™ and alsc reprinted as a special issue.
Tor purposes of this study, a capacity counsistent
with Level of Service "E" as defined in the 1965
"Highway Capacity Manual” should be calculated
and entered on the inventory worksheet. This
corresponds to "possible capacity” as used in
the AASHTO "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.” Often urban street capacity is
governed by a critical intersection in the section
wnder study. When this is the case, code the
capacity for the ¢ Otherwise,
code the capacity of a typlcal intersection. Where
detailed information is not known, assumptions will
necessarily have to be made vegarding such items as
percent right and left turns io ovder to calculate
capacity by se@ti@mg‘/

present hourly capacity 37-41
reflecting the peak-period

b. Off Peak -~ Enter the present ly capacity {in  42-46
one L the off-peak situation.
For further informatiogn, see the instructions for
peak-perl i :

1/Capacity calculation forms are provided on the worksheets.



Item 43~

ftem 44~

Item 45~

Ttem 46~

Item 47—

v-17

Columns

2000 ADT. Enter the forecast average daily traffic  47-52

(total both directions) for 2000. See Chapter II,
2000 Trawvel Forecasts, for the basis of these
projections.

Number of Structu¥es. Enter the number of existing 53-54

bridges located within the section. A bridge is a
structure erected over a depression or an obstruction,
such as water, highway, or railway, and having a
passageway for carrying traffic or other woving loads
and having a length measured along the center of the
overcrossing of more than 20 feet. Twin (side by side)
structures are to be reported as two separate structures.
A1l highway grade separation structures are to be
reported only once, generally as part of the facility
of highest functional class. (What is intended is that
the structure be reported in conjunction with the high~
way system which would logically finance its improvement.)
If the higher type facility were not part of the sample,
then the structure would not be reported. This would
not result in an underestimate of structures as might
first be thought, because these unreported structures
are accounted for through the expansion of the sample.
If both roadways are on the same functional system,
rveport the structure data with the roadway on which

the deck is located, the "over" facility. Enter "00",
if no structures exist.

Number of At-Grade Railroad Crossings. Enter the 55-56

number of at-grade rallroad crossings on the
section. Multiple tracks should be reported as
a single crossing. Enter "00" if no at-grade
crossings exist.

ADT Volume Group Identifier. Enter the code 57-58

representing the ADT volume group from which this
sample section was selected (See Tables I11-2
and 1IT~3 and Figure III-1).

Expansion Factor. For small urban areas, enter the  59-62

expansion factor for the functional system and
volume group to which the section belongs to the
nearest hundredth. For urbanized areas, code the
expansion factor for the functional system, volume
group and urbanized area to which the section
belongs. Instructions for calculation are given
in Chapter IIL.
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Item 48~ Speed Limit. ZEnter the speed limit for the section. 63~64
The daytime speed limit for automobiles posted on
the greater part of the section should be used. On
highways where the maximum allowable speed is 55 m.p.h.
and where the speed limit is periodically physically
posted (i.e., every 1 to 5 miles), enter "55". On
other highways where the speed limit is 55 m.p.h. by
statute but on which the speed limit is not posted
(e.g., gravel roads in some States), enter "56".

Ttem 52~ Average Highway Speed. This item is required only 6566
for freeways and expressways, including Interstate,
and only when Item 53, Curves by Class, is not
provided. Code "00" for all sectlouns for which
average highway speed is not supplied. Enter the
average highway speed, to the neavest 5 m.p.h.

The average highway speed is determined by weighting
the design speed of the individual horizontal curves
and tangents in the section by the lengih of each.

A recommended procedure for calculating average
highway speed is included in Appendix F.

Card Number -~ Precoded 2. 80

Card No. 3 (Optional)

Tdentification - See instructions for Card No. 1. 1-18
Ttem 53~ Curves by Class. This item is not required for 19~78

minor arterials or collectors. States may choose
to provide it. Detailed curvature data are
optional for principal arterials for this submittal
only, if Item 52, Average Highway Speed, is coded
for freeway and expressway sections. They will be
requived for future submittals. Omit this card

if curve data are not being supplied.

Enter the number of curves in each class shown on
the worksheet and the sum of the lengths of the
curves in each class., Enter zeros in the number

of curves and curve length fields for those classes
in which there are no curves. If the section is
tangent, supply this card with zeros in all curve
data.

Card Number - Precoded 3. 80

Card No. 4 (Optional)



Tdentification -~ See instructions for Card No. 1.

Item 54— Grades by Class. This item is not required for
minor arterials or collectors. States may choose
to provide it. Detailed grade data are optional
for principal arterials for this submittal only,
and will be required for future submittals. Omit
this card if grade data are not being supplied.

Enter the number of grades in each class shown on
the worksheet and the sum of the lengths of the
grades in each class. Enter zeros in the number

of grades and grade length fields for those classes
in which there are no grades.

Card Number - Precoded 4.

Identification ~ See instructions for Card No. 1.

Ttem 55~ Bridge Identification Numbers. This information
is optional for this submittal but will be required
for future submittals. For the most part, only
bridges on Federal-aid systems are inventoried at
present. The Federal—Aid Highway Act of 1978 now
requires preparation of an inventory of off-system
bridges. Enter the 15-digit bridge identification
numbers as coded for the Structure Inventory and
Appraisal of the Nation's Bridges (Item 8 on the
S.I. and A. record). Use as many of these cards
as necessary to identify all bridges counted in
Ttem 44. Omit this card if not supplying bridge
numbers for this submittal.

Card Number - Precoded 5.

Identification - See instructions for Card No. 1.

Item 56~ At-Grade Railroad Crossing Identification Numbers.

This information is optional for this submittal

but will be required for future submittals. Enter
the seven—~digit railroad grade crossing identifica-
tion used in the National Railroad-Highway Crossing
Inventory. Use as many of these cards as necessary
to identify all grade crossings counted in Item 45.
Omit this card if not supplying crossing numbers
for this submittal.

Card Number -~ Precoded 6.

Iv--19

1-18

19-48

80

1~18

19-78

80

1-18

1974

80
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ADDITONAL TNSTRUCTIONS APPLICABLE TO OPTIONAL DATA CARDS (NUMBERS 3-6)

Card 3, Curves by Class and Card 4, Grades by Class:

Tf 2 State chooses to report optional curve and grade data, these data
st be veported for all applicable HPMS sections.

ification Numbers and/or Card 6, At~Grade Railroad
tification Numbers:

f a State provides these optional identification numbers, each item
must be complete on an individual HPMS section basis.

Betrailed Instructions for Section ID

There are three permissible ways for establishing Section ID's.
Outlined below are specific instructions for coding Items 3 and 4
depending on the option selected. The firet two options are required
only 1if the States are reporting HPMS data through the MFRS as outlined
on page -8

Route - Milepoint - (Coordinated with MFRS)
Ttem 3 ~ Type of Section Identification, Column 5
Code 1 - Route, Milepoint,

Trem & ~ ID, Columng 6-17
mber, coded in Columns 6-11, right justified.
Mig@g@imnﬁ coded in Columns 12-17, right justified,

coded ¢o the neavest thousandth,

Exawmple: Route 50 with milepoint 79.20

S
] s]ol [7]e]2i0l0

[ 1112 17
Node - Segment - (Coordimate with MFRS)

Ttem 3 - Type of Section Identification, Column 5
Code 2 -~ A-Node, B-Node, Segment.

Item 4 - Secti )y Columms 6-17
Le-Node, Colums 6-10, right justified.
BeNode, Columms 11-15, vight justifled.

Segment , Columns 16-17, right justified.

Example: A-Node — 572 B-Node - 691 Segment - &

HEnrnnEEnrnEn

2
6 10 11 15 16 17




V=21

Any Unigque Number - (State's Existing Numbering System or Newly
Assigned Numbers)

Ttem 3 - Type of Section Identification, Column 5
Code 3 - Any unique number.

Item 4 - Section ID, Columms 6-17
Code any statewide unique number with no more than
12 digits in Columns 6~17, vight justified.

Example: Number assigned by State -~ 4321

T T T T T Talalalal

6 17







Chapter V

INSTRUCTIONS FOR COMPLETING THE RURAL INVENTORY WORKSHEET

General Instructions

This chapter contains detailed instructions for completing the rural
worksheet (Figure V-~1). In order to facilitate compilation of the total
nationwide data base by the FHWA Washington Office, the information
recorded on the worksheets must be coded and placed on data cards in a
consistent format. To aid in this effort, the worksheets are suitable
for direct use as coding sheets. The specifications for editing these
data are found in Appendix H. Computer software to convert the data

to a uniform tape format and to edit it will be provided at a later
date. Sufficient copies of the worksheets will be provided to each
State.

Ttems 1 through 5 on the worksheet must be coded in columns 1 through 18
on each data card. All entries must be right justified. For example, a
future ADT of 2175 would be entered in the six-digit field as 21 7 5.

Optional Data

Deferred Data

Certain data items that will be required for future submittals are
optional for this initial submittal. TFor example, detailed curve and
grade data for paved arterials may be omitted if average highway speed
and horizontal and vertical alignment adequacy data are provided.
Although detailed curve and grade data are not required for collectors,
the State may choose to provide them in lieu of average highway speed,
horizontal alignment adequacy, and vertical alignment adequacy, when
these detailed data are readily available. If all the data items on a
card are being omitted, that card may be completely omitted. For
example, optional card 5 for bridge identification numbers could be
deleted for the 1978 submittal.

Optional MFRS Data

As discussed in the HPMS/MFRS Coordination Section in Chapter I, the
following data elements may be reported as a part of the 1978 MFRS
submittal rather than as a part of this submittal: County Code,
Jurisdictional Responsibility, Federal-Aid System, Functional System,
Access Control, Right-of-Way Width, 1978 ADT, and Surface Type. If
these items are not reported as a part of this submittal, code zeros
in these items.

Detailed Instructions

Card No. 1 (Required) Columns

Item 1 -~ Year. Precoded as "78". 1-2



COMB No. C04-R-2457
Approv:

Firure V-1

Fural inventory Worksheet

CARD 1 {Required)

T —
i Vese 7(80 12 33, Terrain 1 ‘J G4k
L Flat o L
2. State Code 24 Flat | Rolling % Mount,
LR 2 3
2 Type of Ser _ . . T
T ™ Existing Right-of-way Width {feet) L 165-67
4. Sectien 1D E I { \ | o ) B S
bodd [ i Is Widsning Feasible? &8
Segment 1. N, 2. Yes, tess than one lane; .
3. Yes, one fane; 4. Yes, two lanes;
County Code 5. Yes, more than two fanes
8, Functionel Class 1978 ADT } 1 L
Code innal System . _ b
a1 Principal Arterial-interstate
o2 Principal Avzerial-Other ' e
48 | Minor ar . O Peak | 778
a7 . . 40
o8 Card Mumber 1 at
g,
21 CARD 2 {Required)
1-5  ldentification (Repeat Card 1) 118
38, K Factor [ 19-20
LT e 39, Directional Factor ; 2123
. L= :
- 42, Peaic-Period Capacity {(Optional) 24.28
A3, 2006 ADT ! i 29-34
44, Number of Strustures ] 35-38
1. 4%, Wumber of At-Grade Railroad Cros ; 37%-38
42, 48, ADY Volume Group ldentifier
4%, Expansion Factor (006.00} l ;
13, Number of Through Lanes 4132 48.  Spead Limit {m.p.h.}
T4, Lane Width (fest] 3334 | 49 of Length with
Sight Distane 500 Feet
16, Median Wi 35-36 . .
‘ 35-36 50, Horizontal Alignment Adeguacy
17, Median Type [,.m‘ P - . i Al S o
Curbed | Positive Barrier | Unprotected | None L] 5. Wertival Alignment Adequacy
- 1 .
1 I 2 ! 3 H 5%, Average Highway Speed {m.pbh.)
18 Shoulder Widih {feet) T agae Card NMupsher
a. Right g
b. Left 40-41
. CARD 3 {Optional)
18, Shoulder Type ™ 42 )
th | Curbed | None L ] “ identification {Repeat Card 2} 1-18
2 | 4 I [
s + ! 5% Curves by Class

20, Degree of No. of Length

Cuyvature {01 mites)
8. 0.51.4 ] | [ A‘( T 19-23
T 24-28
22, B [ A R PP
’“'_734-38
23, Structural Number (SN) or Siab Thickness (D) HE ’ ‘,._. 39.42
24,  Paverent Condition (0.0) [ T 44.42

25, 8 Resistance {Paved Arterials Only-- 149.53

5 o FOEA
Optional}

h, 8.5-10.9 54-58

26.  Mumber of Grade-Separated Interchanges ¢ fe
{Fwys & Expwys Caly} i 110139 59.63

27, Mumber of Ar-Grade {ntersections with L ; — .
Public Boads with: ! g . 4.0-18.4 64-68

& Sigmal
&. Signals k. 19.5-27.9

G973

b, Stor Signs

1 28+ i T4-TR

¢. Other or No Controls 58-50

30, Number of M Commereial/Industrial/
Recreational Access Points

eyelopament
Dense
L] 2

3% Type of [




OME No. 004-
Approval Expi

457

es January 1984

V-3
Figure V-1 Continued
CARD 4 (Optional)
‘ o CARD 5 {Optional)
15 identification (Repeat Card 3} 118
15 Identification {Repeat Card 4} 1-18
54. Grades by Class . X
Gradient No. of Lengih 55,  Bridge identification Numbers
{%) Grades {0.1 miles} {four per card)
r—
a. 0.0-0.4 18-23 19-33
b. 0.5-2.4 24-28 34-48
c. 2.54.4 29-33 49-63
d. 456.4 34-38 64-78
¢. 6.5.84 38-43 Card NMumber 5| a0
f. 8.5+ 44-48
Card Number 4 goj CARD 6 {Optional)
T 15 ldentification (Repeat Card &) 1-18
56, At-Grade Railroad Crossing ldentification
CARD 5 (Optional) : Mumbers {eight per card)
5 ifi 1 e -
15 ldentification {Repeat Card 4) 1-18 19.95
55, Bridge fdentification Numbers [ .
{four per card) 26-32
19-33 33.39
34.48 40-48
49-63 4753
64.78 54-§0
Card Number ] 80 6167
- 6874
Card Mumber 8 80

WORKSHEET FOR CALCULATING AVERAGE HIGHWAY SFEED (AHS)

c%f\%?&rgf'!/ Approximate Number of Total travel time (min.}
H . v
Design Speed cuves {from Table F-1)
(mph)

28.0 - 43.0 28
19.5 - 278 30
14.0 — 19.4 36
11.0 -13.9 40

85— 10.9 45

7.0-84 50

5.5 —~ 6.8 55

4.5 5.4 &0

3544 65 T

Totals =
Tangent travel time =
Totai travel time =
Section iength ~ SNVN— TN
== Total curve length .. e T (from Table F-2)
Tangent 1ength e ese T
x 0.86 min./mi.
Tangent travel time .o min.
Section length e M.
Average Highway Speed = S - | [ J—
Total traval timMme - min,
Rounded AHSE = e moh

1/ For maximum superelevation rate of 0.08 f1./ft.




WORKSHEET FOR CALCULATING RURAL MIGHWAY CAPACITY

Figure V-1 Continued

#

%

B

Capacity of 2-lane highways

2000W T
e«
Capacity, vph (total in both directions)

e fadiustment for lane width and lateral clearance,
‘%mm Table 10.8 in the 1965 Highway Capacity Manual)

e Agruek factor for overall highway sections, from
Table 10.9b in the 1965 Highway Capeeity Manual)

: 2000 x X =

Capacity of multilane highways

2000 N W 'fc
Capacity, vph (total for one divection)
- {number of lanes in one direction

— 1 L for lane width and fateral claarance,
Sram Tables 9.2 or 10.2 in the 1965 Highway Capacity Manual)

e Ftvuek factor for overall highway section, from
Tables ©.3b or 10.3b in the 196% Mighway Capacity Manual)

= 2000 x % b =




Item 2 -

Ttem 3 -

Item & -~

Item 5 -

Item 6 —

ITtem 8§ -~

Item 9 -

Item 10~

State Code. Enter the State code as listed Frdy
in Appendix C.

Type of Section Identification. Enter the 5
code shown below which indicates the type of
section ddentification used:

Code  Type
1 Route, Milepoint
2 A-Node, B-Node, Segment
3 Any Unique Number
Section ID. Enter a unique section identifier 6~17

using any of the following: The A-Node, B-Node,
and Segment as coded for the MFRS; the Houte

and Milepoint as coded for the MFRS; or any other
number. The Section ID must be unique on a state-—

wide basis. (See page V-21 for detailed instructions.)

Segment. This item is for future use only. It 18
will be used if it becomes necessary teo subdivide

a section due to operational or capital improve-

ment on part of the section’'s length. Precoded

as HOWI ,

County Code. Enter the three-digit county code 19-21

as shown in the "Federal Information Processing
Standards Publication 6."

Functional Class. Enter the code shown on the 2223
worksheet which represents the functional class
of the section.

Federal-Aid System. Enter the code shown on the 24
worksheet which represents the Federal—-ald system
of which this section is a part.

Jurisdictional Responsibility. Enter the code as 25
shown on the worksheet which represents the

jurisdiction having present responsibility for

the section. The codes are defined as follows:

Code Jurisdiction

1 State. Includes all routes under a State
agency, excluding those under toll authorities,
for which a State, multi-State, or quasi-State
agency has responsibility.



Item 11~

Ttem 12—

V-6
Lolumms

Federal Domain. Includes rouites for which a
Faederal agency, such as the National Park
Service, Forest Service, Bureau of Indian
Affairs, etc., has principal responsibility
for capital improvements and maintenance and
which are not included dn the State or local
road systems.

Toll. Includes rcad and crossing facilities
for which a public or quasi-public toll
authority is principally responsible even

if no toll is charged on the section being
classified.

Other. Imcludes all routes that do mot f£all
in the above three categories, such as county,
city, etec.

While it is important that HPMS and MFRS jurisdictional
vesponsibility codes correlate well, HPMS does not
require the level of detail of MFRS. To provide cor-
relation between HPMS and MFRS codes, the following
table is provided:

Jurisdictional Responsibility Codes

HPMS MFRS
1 1, 11, 21
2 60-99
3 31-36
4 2~b, 12-14, 22-26

Section Length. fnter the section length to the 26-29

nearest 0.01 mile.

Access Control. Enter the code for the type of 30

access conktrol, as defined below:

Code

Type of Access Control

Full Access Control. Preference has been

given to through traffic movements by
providing interchanges with selected
public roads and by prohibiting crossings
at grade or direct private driveway
connections.



- Colums

2 Partial Access Control. Preference has
been given to through traffic movement.
In addition to interchanges, there may
be some crossings at grade with public
roads, but direct private driveway
connections have been minimized.

3 No Access Control.

Ttem 13~ Number of Through Lanes. Enter the number of 31-32
Lanes, in both directions (excluding parking
lanes), carrying through traffic in the off-
peak period. Exclude short sections of truck
climbing lanes.

Item 14~ Lane Width. Enter the traffic lane width 33-34

(through lanes) to the nearest foot.

Item 16~ Median Width. Enter the predominant median width 35-36
(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.

Item 17- Median Type. Enter the appropriate code shown 37
on the worksheet.

Item 18~ Shoulder Width.

a. Right Shoulder - Enter the width to the 38-39
nearest foot. Enter "00" if no right
shoulder exists. '

b. Left Shoulder - On divided highways, enter 40-4]
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.

Item 19~ Shoulder Type. Enter the code shown below for 42
the predominant type of shoulder on the section.
If shoulder types differ, the right shoulder
type should normally be considered to be the
predominant type. If the section has both
shoulders and curbs, code the shoulders.




A portland cement or bituminous
urge on a granular or stabilized

Gravel or othey granular
thout adminture,
ng most loads even

b Mo shoulders exist. Section is

No shoulders ox

nage Adequacy. Enter the code, as shown below, 43
ainage adequacy of the section. Adequacy

ieht of the grade line, the design

on, and the capability of the

both in condition and capacity, to

~drained surface on a stable subgrade.

i Fully adequate drainage and cross
design. Yo evidence of flooding,
., ponding, or other water damage.
2 ight of grade line, cross section,

: ivert capacity somewhat below the
standard that would apply if rebuilt.
wge structures are sound. Some added

wance effort required due to drainage

problems.

Fyidence of severe flooding, ponding,

or other drainage problems. Drainage
may be in poor condition. Consider-
yrit required due to

iad

nage problems.

FEnter the code shown below that Lb-45
‘ace on the section.
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Code Description

30 Grade and Drained. A road of natural earth
aligned and graded to permit reasonably
convenient use by motor vehicles and drained
by longitudinal and transverse drainage
systems (natural and artificial) sufficient
to prevent serious impairment of the road
by normal surface water, with or without
dust palliative treatment or a continuous
course of special borrow material to protect
the new roadbed temporarily and to facilitate
immediate traffic service. {Road Typeiu C)

40 Soil, Gravel, or Stone, A road, the surface
of which consists of mixed soil, stabilized
soil, gravel, or stone. Gravel or stone
surfaces may be stabilized. (Road Typesl/ D, E)

51 Bituminous Surface-Treated. An earth road,
a soil-surfaced road, or a gravel or stone
road to which has been added by any process
a bituminous surface course with or without
a seal coat, the total compacted thickness
of which is less than 1 inch. Seal coats
include those known as chip seals, drag
seals, plantmix sea%s9 and rock asphalt
seals. (Road Typeé )

52 Mixed Bituminous. (See definition below.)
Low type (less than 7 inches combined
thickness surface and base). (Road Typel/ G-1)

53 Bituminous Penetration. (See definition below.)
Low type (less than 7 inches combined thickness
surface and base). (Road Typei/ H~1)

60 High Flexible. Mixed bituminous or bituminous
penetration road on a rigid or flexible base
with a combined (surface and base) thickness
of 7 inches or more. Includes any bituminous
concrete, shﬁet asphalt, or rock asphalt.
(Road Typesl/ G-2, G-3, G-4, H-2, B-3, H-4, T)

70 High Rigid. Portland cement concrete pavements
with or without bituminou%/surfaces of less
than 1 inch. (Road Types= J, J-3, J-4)

1/ As defined in the "Cuide for Reporting Roadway, Travel, and Accident
Data,” Federal Highway Administration, September 1976.
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A road

COTLS ing
wood, or other block; steel or wood with or
without a bituminous wearing surface less

than 1 h in compacted thickness. Includes

{Road Typesl! K, L, M)

DEFINITIONS :

vinous Pavement - A road, the surface course
1 dmch or more in compacted thickness
oravel, stone, sand, or similar material,
minous material under partial control

and proportions.

Bitu
COUY
COMPO
bound w
or upward

ation Road - A road, the surface

3 1 inch or more in compacted thickness
¢ ind, or similar material

L introduced by downward

he code shown on  the work- 46
e structural number (SNY -
} ‘or the slab thickness (D"
known or the code for the
jon (heavy, mediuwn, light) where

0 ' in determining
tow has been
me. This
base and
e
iter 0%,  Unpaved
as graded and drained

&

ined depth of paveme

[

£33

earth and soil, gravel, or stone roads (Codes 30 and

1)

Ibid.




Flexible Pavement Rigid Pavement
Type Surface Base Subbasge Bange in
of B Type & Type & Type & Comhived | Pavemsnt
) 3 i =¥y o o & i
Code| Section! Bangs Thickness Thickness Thickoess Eﬁ@ﬁhﬁ Thickoess "D
3 |Heavy [4.6-6.0 & " &7 » 12" §51 - 11.0%
asphalidle sxushed gravels! (8" 1f con-
concrete  stone tinnously
to PC reinforced)
concrete
4 [Medium [3.1-6.5 3w g &% 13-312% 7.1 = 9.0"
asphaltic gravel to gravel (6% 1f con-
concrete  penetra- tdnuously
tlon reinforced)
macadam
5 jLight [1.0-3.0 Surface [ 2" ] .
treatment gravel gravel ig" 6.0 -~ 7.0
to 2" or or
asphaltle erushed sand
concrete  stome

1/To be used as & gulde where only the total depth {e known or estimated.

2/Bubbage courase not mecessary under portland cement concrete hase,

Columng
Item 23~ Structural Number (SN) or $lab Thickness . Gi—bd
Enter the structural number (to the nearest
0.1) for those sections coded "1" 4in Ttem 22.
Enter the sleb thickness (in whole inches)
for these sections coded "2V 4in Item 22.
Otherwise enter 007,

Item 24~ Pavement Condition. Enter the pavement condition 59«50
(actual PSR or equivalent) to the nearest tenth,
for all paved sections., For unpaved sections,
enter "00". See Item 22 for the definition of
unpaved. The ratings are equivalent to those
used in making a Present Serviceability Rating
(PSR}, so recent PSR and Present Serviceability
Index (PSI) ratings way be wsed 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 may be developed
s0 that such existing ratings may be utilized. If
there are no recent PSR, PSI, or sulfdciency ratings
that can be adapted, the section should be rated as
shown in Figure V-2. In view of the growing national
concern regarding pavement deterioration, careful
attention to realistic pavement condition ratings is
strongly suggested.

e
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Figure V-2

Pavement Condition Rating

PSR Verbal Rating Description

Only new {or nearly new) pavements are
likely to be smooth enough and suffi-

Very good clently free of cracks and patches to
qualify for this category. ALl pave-
ments comstructed or resurfaced during
1978 should be rated very good.

Pavements in this category, although not
quite as smooth as those described above,
give a first-class ride and exhibit few,
if any visible signs of surface deterio-

Good ration. Flexible pavements may be begin-
ning to show evidence of rutting and 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 are noticeably inferior to those
of new pavements, and may be barely
tolerable for high-speed traffic. Surface
Fair 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.

Pavements that have deteriorated to such
Poor an extent that they are in need of
resurfacing.

Pavements which are in an extremely
Very Poor deteriorated conditlon and may even need
complete recomstruction.




Item 25«

Ltem 26—

ITtem 27~

Item 30-

Ttem 31~
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Skid Resistance. This item is optional for 1978. 51-52

For all paved arterials, enter the skid number

to the nearest whole number as measured by a

locked wheel skid trailer per ASTM E274., TFor all
other facilities, enter "00". If omitted for 1978,
code 00,

Number of Grade-Separated Interchanges. For 53-54

freeway and expressway facilities only, enter
the number of grade~separated interchanges.
Enter "00" if none exist or if the facility
is not a freeway or expressway.

Number of At-Grade Intersections with Public
Roads with:

a. Signals - Enter the pumber of signalized 5556
intersections. If none, enter "00".

b. Stop Signs - Enter the number of inter- 57-58
sections controlled by stop signs. If
none, enter 007,

c. Other or No Controls = Enter the number 59-60
of intersections controlled by other
types of signing or having no controls.
If none, enter "00".

Number of Major Commercial/Industrial/Recreational 61-62
Access Points. FEnter the number of such entrances/

exits that are estimated to have at least 500

vehicle movements (access plus egress) per week for

other principal and minor arterials. Adjacent

entrances or exits should be counted as one. If

none or for other functional systems, enter "00".

Type of Development. Enter the code shown below 63
for the predominant type of development.

Code  Type of Development

1 Rural. All areas outside of urban boundaries
{cities of 5,000 or more population) excluding
those described as "dense."

2 Dense. Those areas outside of urban boundaries
which have urban characteristics (i.e., small
towns) or areas in which major recreational
facilities, such as parks, ski resorts, scenic
overlookss and rest areas, have significant
lmpact on traffic operation of the adjacent
facility.



Ttem 33~

elow for the 64

terrain type the section

30 WL

and
where
restriction
~ical

@

al ignment.

where the
changes in the

spect to the

L the roadbed rvequires
ng or side hill excavation.

3 Mom*tainom% Grfdih That condition

aaxuﬂf mnd where

Ttem 34—~ HExi - Rizhi-of-Way b Enter the p ailing 65-67
: Where
data

Ttem 35— Is Widening Feasible?
shown on the workshe
which it dis feasible wist
Consider only the y alo ﬂy gma
roadway section such as bulldings, severe terr
cemeteries,and parkl] o 1
because of current

68

Ttem 36- l. timated present (1978} 6874

both directions).

o the sample sections
d the 1978 estimates

raken to prepare rea
e

=
o) i
N 1]
F«

&gcasxmt &@1ﬁ1¢1~'

Ttem 37- comercial
g plckups,
trucks

and ixg%r {fw ~axle,
following:

a. Peak Period 7§w?§
' Peak 7778
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It is recognized that this item will likely not

be available for peak and off-peak periods on
many facilities. Where this is the case, the same
value may be coded for both periods. On certain
routes, e.g., recreational, the differences are
significant and will have major impact in calcu-
lating capacity. In these cases, separate values
are urged even if they must be estimated.

Card Wumber - Precoded 1. 80
Card No. 2 (Required)

Identification ~ See instructions for Card No. 1. 1-18

Item 38~ K Factor. Enter the K factor -~ the design hour 19-20
volume (30th highest hour) as a percentage of
the average daily traffic - to the nearest percent.

Item 39~ Directional Factor. Enter the percentage of the 21-23
design hour volume (30th highest hour) flowing

in the peak direction, to the nearest 5 pervents
Code "100" for one-way facilities.

Item 42~ Peak~Period Capacity. This item is optional. It 2428
should be entered if the facility has features
affecting capacity but not reflected on this record.
If capacity is not reported, code "00000". The off-
peak percent trucks (Item 37b) will be used by FHWA
to calculate off-peak capacity.

Enter the present hourly capacity (total of both

directions for two-lane facilities and for one

direction on multi-lane facilities). Capacity is

the maximum service volume at Level of Service E,

as described in the 1965 "Highway Capacity Mﬂnuai

(HCM) . (This corresponds to possible capacity as

used in the 1965 AASHTO "Blue Bock.") The procedures
described in the HCM should be used for this calculation.t/

In built-up areas of small towns (population less than
5,000), it may be more reasonable to calculate capacity
usxng the procedures described in Chapter VI of the HCM
for urban areas, but the capacity should still be
reported as a total of both directions for two-lane
facilities and for ome direction on multi-lane facilities.

1/A capacity calculation form is provided on the worksheet.
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a rural 2-lane highway in
‘oot lanes, 4~foot unpaved
ictions outside the shoulders,
?ruck% From the HCM, we get a
W¢ th 4-foot lateral
10 percent trucks in
therefore

dﬁd cy

daily 2934
000,
, for the

the number of 35-36
the section.

¢ over a

n such as water,

ing a passageway

ox UTH@T moving loads

measured along the

ng of more than

'1&@) structures

separate structures.

- @drrylmg
and having a

en

r~=‘ z

highway grade separation structures are
to be reported part
of Lh@ fnﬁrtzumaw class.

the structure be

the highway
finance its

type facility

then th@ structure
s would not result
structures as might

iese unreported

reported in coni
WV tem which mmu
improvement

be thought, beca
re accounted

sample .,
[ Ona V\"T

If both roadways
system, report the
Tway on which the

o

facility. Enter

g ?)3‘;‘"11(“ &
deck 1s
29 »fjrj I

iroad Crossings. Enter 3738
ilroad crossings on

weks should be reported

"O0Y 4f no at-grade

Number of
the

)

tne

28

", Enter the code 39-40
lume gyoup from which
seted (See Table III-1

sample

agUﬁ@
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Expansion Factor. Enter the expansion factor 4l-b4

for the functional class and traffic volume
group to which the section belongs to the
nearest hundredth., Instructions for calculation
are given in Chapter III.

Item 48- Speed Limit. Enter the speed limit for the section. 45-46

Item 49=-

Item 50-

The daytime speed limit for automobiles posted on

the greater part of the section should be used. On
highways where the maximum allowable speed is 55 m.p.h.
and where the speed limit is pe%iodically physically
posted (i.e., every 1 to 5 miles), enter "55". On
other highways where the speed limit is 55 m.p.h. by
statute, but on which the speed limit is not posted
(e.g., gravel roads in some States), enter 56",

Percent of Length with Sight Distance > 1500 Feet. 47-49
For all paved two-lane facilities except for dense

rural sections where free-flow conditions do not

exist, enter the percent of the section length

(estimated to the nearest 10 percent) which has an
available passing sight distance (as measured from

the driver's eye to the road surface) of at least

1500 feet. See Appendix I for optional estimating
procedures. This item will be used in the calculation

of vehicle speeds. Code 000" for nonapplicable sections.

Horizontal Alignment Adequacy. This item is required 50
for all paved collectors unless the State prefers to
supply Item 53, Curves by Class. For this submittal,

it is required for all paved arterials when Iltem 53,
Curves by Class, is not provided. Code "0" if

horizontal alignment adequacy is not supplied. Enter

the code, as shown below, for the horizontal alignment
adequacy of the section.

Code Description

1 All curves meet appropriate design standards.
Reduction of curvature would be unnecessary
even if recomstruction were required to meet
other deficiencies, i.e., capacity, vertical
alignment, etc.

2 Although some curves are below appropriate
design standards for new construction, all
curves can be safely and comfortably negotiated
at the prevailing speed limit on the section.
The speed limit was not established by the
design speed of curves.
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3 Infrequent curves with design speeds less
than the prevailing speed limit on the section.
Infrequent curves may have reduced speed limits
for safety purposes.

& Several curves uncomfortable and/or unsafe
when travelled at the prevailing speed Iimlt
on the section, or the speed limit on section
is severely restricted due to the design speed
of curves.

Item 51~ Vertical Aligoment Adequacy. This item is required 51
for all vaved collectors unless the State prefers
to provide Item 54, Grades by Class. For this
submittal, it is required for all paved arterials
when Item 54, Crades by Class, is not provided.
Code "0V 1f vertical aligmment adequacy is not
gupplied. Enter the code, as shown below, for
the vertical aligmment adequacy of the section.

Code Description

1 All grades (rate and length) and vertical
curves meet minimum design standards
appropriate for the terrain. Reduction
in rate or length of grade would be
unnecessary even 1f reconstruction were
required to meet other deficlencies,
i.e., capacity, horizontal alignment,

ete.
2 Although some grades (rate and/or length)

and vertical curves are below appropriate
“design standaprde for new construction, all
grades and vertlecal curves provide sufficient
sight distance for safe travel and do not
substantially affect the speed of trucks.

3 Infrequent grades and vertical curves that
impair sight distance and/ovr affect the
speed of trucks if truck c¢limbing lanes
are not provided.

4 ¥

requent grades and vertical curves that
impair sight distance and/or severely
affect the speed of trucks and truck
climbing lanes are not provided.
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Item 52— Average Highway Speed. This item is required for 52-53
all paved collectors for which the type of develop-

ment is rural (Item 31 coded as "1") unless the
State prefers to provide Item 33, Curves by Class.

It is optional for collectors in densely developed
areas (Item 31 coded as "2"), For this submittal
only, it is required for all paved arterials for
which Item 53, Curves by Class, is not provided.
Code "00" if the AHS is not supplied. Enter the
AHS rounded to the nearest of the following

values 70, 60, 50, 45, 40, 35.

The average highway speed is determined by
weighting the design speed of the individual
horizontal curves and tangents in the section
by the length of each. A recommended procedure
is contained in Appendix ¥.

Card Number - Precoded 2. 80
Card No. 3 (Optional)
Identification - See instructions for Card No. 1. 1-18

Ttem 53- Curves by Class. This item is not required 19-78
for collectors or for any unpaved facilities.
It may be supplied for paved collectors if
the State prefers to provide it in lieu of
Item 50, Horizontal Alignment Adequacy, and
Item 52, Average Highway Speed. For this
submittal, it is optiomal for paved arterials
and may be omitted if Item 50, Horizontal
Alignment Adequacy, and Item 52, Average
Highway Speed, are supplied. For all future
submittals, detailed curvature data are
required for all paved arterial sections.
Omit this card if this item is not supplied.

Enter the number of curves in each class shown
on the worksheet and the sum of the lengths of
the curves in each class. If the section is
tangent, supply this card with zeros in all
curve data.

Card Number - Precoded 3. 80
Card No. 4 (Optional)

Identification - See instructions for Card No, 1. 1-18
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Item 54~ Grades by Class. This item is not required for 19-48
cellectors or for any unpaved facilities. It
may be supplied for paved collectors if the State
prefers to provide it in lieuv of Item 51, Vertical
Alignment Adequacy. For this submittal, it is
optional for paved arterials and may be omitted
if Item 51, Vertical Alignment Adequacy, is supplied.
For all future submittals, detailed grade data are
required for all paved avrterial sections. Omit
this card if this item is not supplied.

Enter the number of grades in each class shown
on the worksheet and the sum of the lengths of
the grades in each class.

Card Number - Precoded 4. ~ 80
Card No. 5 (Optiomal)

Tdentification - See instructions for Card No. 1. 1-18

Item 55- Bridge Identification Numbers. This information 19-78
is optional for this submittal but will be required
for future submittals. For the most part, only
bridges on Federal-aid systems are inventoried at
present. The Federal-Aid Highway Act of 1978 now
requires preparation of an inventory of off-system
bridges. Enter the 15=-digit bridge ddentification
numbers as coded for the Structure Inventory and
Appraisal of the Nation's Bridges (Item 8 on the
S.1. and A. record). Use as many of these cards as
necessary to identify all bridges counted in Ttem 44.

Card Number - Precoded 5. 80

Card No. 6 (Optional)

Identification — See instructions for Card No. 1. 1-18

Ttem 56~ At-Grade Railroad Crossing Jdentification Numbers.
This dnformation is optional for this submittal
but will be required for future submittals. Enter
the seven-digit railroad grade crossing identification
used in the National Railrocad-Highway Crossing
Inventory. Use as many of these cards as necessary
to identify all at-grade crossings counted in Item 45.

9-74

o

Card Number - Precoded 6. 80
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ADDITONAL INSTRUCTIONS APPLICABLE TO OPTIONAL DATA CARDS (NUMBERS 3-6)

Card 3, Curves by Class and Card 4, Grades by (Class:

If a State chooses to report optional curve and grade data, these data
must be reported for all applicable HPMS sectioms.

Card 5, Bridge Identification Numbers and/or Card 6, At-Grade Railroad
Crossing Identification Numbers:

If a State provides these optional identification numbers, each item

Detailed Instructions for Section ID:

There are three permissible ways for establishing Section ID's.
Outlined below are specific instructions for coding Items 3 and 4
depending on the option selected. The first two options are required
only if the States are reporting HPMS data through the MFRS as outlined

on page I-8.
Route ~ Milepoint - (Coordinated with MFRS)

Item 3 ~ Type of Section Identification, Columm 5
Code 1 = Route, Milepoint.

Item 4 - Section ID, Columns 6-17
Route number, coded in Columns 6-11, right justified,
Milepoint, coded in Columns 12-17, right justified,
coded to the nearest thousandth.

Example: Route 50 with milepoint 79.20

5|0 71912100
b 11 12 17
Node - Segment - (Coordinate with MFRS)

Item 3 -~ Type of Section Identification, Column 5
Code 2 -~ A-Node, B~Node, Segment.

Item 4 - Section ID, Columns 6-17
A-Node, Columns 6-10, right justified.
B-Node, Columns 11-15, right justified.
Segment , Columns 16-17, right justified.

Example: A-Node - 572 B-Node -~ 691 Segment ~ 4

DT TsTal2l T Telelal Tal

6 10 11 15 16 17
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Numbering Systewm ovr Newly

Item 3 - Colum 5

ITtem 4 -

Code any with no wore than
12 gigits in Columns 7, right justified.

g g

Numbey assigned by

nea by - ,
.Emwg“wg E | E w%W%iWZ} ig
17

Example

B




Chapter VI
FUTURE BPMS CONSIDERATTIONS

Background

The HPMS is being established as part of an overall continuing FHWA
planning information system designed to accommodate and integrate the
following:

@ Universe data,such as mileage and travel by system.

" @ Section specific data for sampled sections,such as
pavement condition and number of intersections.

® Areawide contrel estimates for rural, small urban
and individual urbanized areas, such as bus PMT,
population and land area.

& Typical or representative information produced by
case studies such as vehicle type distributions,
vehicle occupancies, and tonnage carried by trucks.

As a part of the effort to build a comprehensive information system,
financial data reporting requirements are being revised to provide

total areawide financial control information compatible with anticipated
FHWA needs. While there are planning data reporting requirements not
mentioned above that may potentially be affected by HPMS (or the
ultimate FHWA planning information system), decisions on how these
requirements will be affected by the overazll information system are vet
to be made. After the continuing system is fully dintegrated, the future
of these requirements can be determined.

Initial HPMS implementation plans were developed in concert with several
important issues--namely, data necessary to fulfill the requivements fox
the 1980 ¥eport to the Congress, availability of the data elements in

the States, State workloads, and short-term data deferral. Consequently,
several data elements have been identified as optional on the coding
forms for the initial implementation phase. A tentative schedule for
reporting the deferred data elements is contained in this chapter.
Similarly, certain case studies have been identified as essential and
will be undertaken in 1979--others have been deferred to a later vear.

Information updates,other than those necessitated by annual capital
improvements,will be time phased (staggered) to smooth State workloads.
With regard to case studies, several different studies will be underway
concurrently with no State participating in more than one case study
during a given year.,
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Tt is recognized that immediate implementation of necessary revisions
to financial information reporting requirements cannot result in
deliverable data In the near future. Therefore, the financial
obligation information required for 1976-78 will be similar to that
reported in the 1976 NHIPS. This information is available and will
provide an interim means of reporting financial information until the
necessary revisions can be implemented.

Panel of Sections

Deferred Data

The reporting of the following data elements for 1978 can be deferred

1 vear if such reporting requires significant work on the part of

individual States: Horizontal curves, grades, skid resistance, bridge
identification numbers and at-grade railroad/highway crossing identification
numbers . However, if any of these data elements are readily available and
transferable from existing files, the elements should be reported in

1979, Note: When horizontal curves and grades are reported for a

section, it then becomes optional whether AHS, horizontal alignment
adequacy, and vertical alignment adequacy are reported for the sections.

At present, bridge ddentification numbers ave generally available only

for those bridges on the Federal-aid systems. As off-system bridges

are inventoried, inspected and numbered, the assigned bridge identification
numbers for bridges on HPMS sections shall be reported. Such new bridge
identification numbers will be reporited as updates to the HPMS in the

same vears as will be required for reporting the detailed data to the

THWA for the National Bridge Inventory and Inspection Program.

Section Data Updates

To maintain a current and updated HPMS data base, it will be necessary
for each State to update all data elements that change on the sampled
sections. These changes may be due to an ilmprovement made during a
given vear or may be the result of a change in data elements over time,

e.g., ADT.

The changes in the section data resulting from an improvement are to be
updated the yvear im which the improvement is completed. The type of
improvement made to the section and the capital costs of the improve-
ment shall be reported. The updates for the changed data elements will
probably be furnished to FHWA by coding the data element number along
with the updated value(s). In essence, the update format could be as
follows:

State Code
Section ID Number
Segment Numbey
Year



(1) Data Element Number toc be Updated
(2) Value of Updated Data Element

VI-3

Ttems (1) and (2) would be repeated for each data element that is
to be updated.

This format could also be used to furnish capital improvement updates
assuming the following improvement types, cost requirements, and item

numbers :

Capital Improvement Type

Item Number 57

Code ZLype Code Iype
01 New Route 07 BResurfacing
02 Relocation 08 Bridge Replacement
03 Reconstruction 09 Bridge Rehabilitation
04 Major Widening 10 Safety and Traffic

05 Minor Widening
06 Restoration and Rehabilitation 11

Improvement Costs ($000)

Item Number

58
59
60
61
62
63

Preliminary and Construction
Right~of-Way

Grading and Drainage

Surface and Base

Other

Structures

Engineering Improvements
Other Highway Improvements

Engineering

Then, for example, if a sample section is resurfaced at a cost of $500,000
and the new pavement condition rating is 4.8 and the skid number is not
applicable for the functional class, the following data would be required:

Section Number

State Code
Year

(1) 57
2y 07
(1) 61
(2) 500
1y 24

{2) 48

(Item number for improvement type)

{Code)

(Item number for surface and base cost)

(Cost of surface)

(Item number for pavement condition)
(Pavement condition value)
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Maintaining the Integrity of the Panel of Sections

While the HPMS is based on the concept of monitoring change on a panel
of sections that will vemain as fixed as possible, there are several
possible reasons for augmenting the panel to maintain its integrity

in terms of being representative of all arterial and collector highways:

® As urban areas grow, there will be a need to refine the
panel to reflect both rural mileage becoming urban and
significant growth in travel.

® Changes in the functional classificaticn of roads and
streets resulting from urban development could reguire
adjustment to the panel.

® Significant new mileage resulting from urbanization may
require expansion of the panel.

Occurence of situations requiring adjustment to the panel of sections

is expected to be infreguent. Changes in urban boundaries and resultant
functional classification, as well as reclassification, at the most,
would require the redesignation of some sections and the drawing of a
few additional samples. Significant new arterial and collector mileage
would simply require the drawing of a few additional samples. Comparisons
will be continually made between panel sections and universe data to
assure that a vepresentative share of travel and capital investments
occurg on the sampled sections and that consistency between the universe
and sampled distributions of improvement types exists. If it becomes
obvious, however, that any individual panel is no longer representative
of its universe, appropriate resampling wmust then take place.

Case Studies

Several casgse studies have been identified as necessary for the HPMS~--it
is possible that limited additional case studies may be identified in

the future. Representative States of the various regions of the country
will be selected to conduct individual case studies with no State
conducting more than one case study in a given year unless on a voluntary
basis. Initial case study assignments and instructions will be issued
under separate cover in a few months. ‘

Control Speeds/Traveltimes

Average running speeds and overall traveltime will be measured in rural,
small urban, and urbanized areas for various design types {(e.g., freeways,
multilane divided highways without access control, two-lane Facilities)
with a range of operating characteristics and traffic volumes to develop
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control values for HPMS speed/traveltime estimating relationships.
Speed is the desired measurement oun rural highways and urban freeways
and expressways that typlcally operate under free-flow conditions.
Traveltime is the preferred control measurement when restricted travel
flow conditions exist,

Vehicle CIaSSificatiQn

The distribution of vehicle types using various highway facilities must
be known to facilitate calculation of several performance measures and
impacts. For HPMS, 11 vehicle types have been selected to represent
current and future highway usage:

1. Automobiles
a. Small (< 2600 1bs.)
b. Middle sized (> 2600 lbs. < 3700 1bs,)
c. Heavy (> 3700 1bs.)
2. Buses
3. Motorcycles
4, Single unit trucks
a. 2-axle, f4-wheel
b. 2-axle, 6-wheel
c. 3 or more axles
5. Combinations
a. 3 or 4-axle
b. 5 or more axles
¢. Tractor + semi + full trailers

Case studies will be conducted to determine necessary vehicle type
distributions for the HPMS. It is recognized that classification
studies may not be able to accommodate the three identified automobile
classes—~further subclassification may be possible using registration
data. It is possible that initial vehicle classification case study
needs could draw heavily on classification data presently available

in the States or to be collected in 1979,

Vehicle Occupancy

The primary HPMS use to be made of typical vehicle occupancy information
is to develop estimates of system person miles of travel that will be
used to address the efficiency, economy and safety aspects of the move-
ment of people via highways. Estimates of person miles of travel
(occupancy 3 VMT) will also serve as a means of determining trends in
carpooling and as a parameter for coordinating with agencies with an
interest in mass Cransportation.

Although the FHWA is interested in addressing the relative change in
rural and urban vehicle occupancy, measurement of such change will be
delayed until procedures now being developed and tested have been fully
evaluated. As a vesult, current HPMS interest in vehicle occupancy will
be limited to calculating a mean vehicle occupancy for each HPMS vehicle
type.
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Vehicle Weightsa

Another area the HPMS will address is the performance of the Nation's
highways in terms of goods movement. The system usage performance
measure identified for this monitoring effort is ton miles of freight
moved. In order to develop this performance measure for the functional
systems, it is necessavry to obtain data on the average empty weight,
average loaded welght and proportion of empty trucks by truck type.

In addition, to fully evaluate the potential for change in this performance
measure, 1t Is also necessary to obtain information on the average weight
0f vehicles fully loaded volume-wise and those fully loaded weight-wise
and the relative proportions of each, To obtain this information, it
will be necessary to conduct truck weight case studies. This case

study will make maximum practical use of truck weight information
available in the States.

Cost Effectiveness of High Occupancy Vehicle Lanes/Roadways

A study of the cost effectiveness of high-occupancy vehicle lanes/
roadways ds part of the overall HPMS effort to evaluate the movement
of pecple. This effort will include a complete inventory of such
facilities and their usage since the number of these facilities is
rather small.

Unit Capital Tmprovement Cost Update

Unit capital iwmprovement costs currently available to FHWA were reported
in 1970 by the States as a part of the National Highway Functional
Classification and Needs Study (1970 to 1990). These costs periodically
have been updated and used in various national needs and investment
analyses. It is the intent that these costs be updated by the FAWA to
1978 values and be sent to selected States for review and adjustment.
These modified values will then be used by the FHWA in various analytical
models,

Areawide Information

Areawide information required by HPMS for general information and
control total purposes have been discussed in detail in Chapter TI.
Proposed updating intervals and specific comments concerning each of
these information areas are as follows:



Areawide Information Updates

Type of Areawide Update
Information Interval Commente
1. Bus Usage and 2 Years Limited to areawide estimates of
Service intercity school and transit bus
person miles of travel and seat
miles of travel.
2. Land Area 5 Years Updates will be doue every 5 years
‘ starting with the year following
3. Population 5 Years the decennial census (i.e., 1981).
4, Mileage (Current) | Annually As MFRE is implemented and integrated
into the proposed overall planning
5. Vehicle Miles of Annually information system, this information
Travel (Current) will be obtained on an annual basis.
6. Vehicle Miles of 5 Years First update will be doune in 1984 to
Travel (Future) provide a projected VMT for 2000.
7. Financial Annually Efforts are currently underway to
Information : modify the present finmamcial
reporting system, maintained by the
Highway Statistics Division, to
provide the financial information
required by HPMS. Implewmentation
of the required revisions will take
several yvears. In the interim, the
States will be required to provide
financial obligation information on
a periocdic basis,

It would be advantageous for each State to develop and implement an
internal reporting mechanism so that changes made to HPMS sections via
capital improvements are reported directly to planning personnel
responsible for maintaining the HPMS.

The majority of the sample sections will not be improved and only a few
data elements such as ADT and pavement conditilon will change. Changes

in such data elements will occur at varying rates. The following schedule
lists the data elements that need to be pevriodically updated, the
tentative initial update vear, and the maximum time interval between
updates. For example, after the imitial gathering of 1978 data in 1979,
pavement condition for each section should be updated 1in 1981 (1980 data)
and every 2 years thereafter.
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ive Data Element Update Schedule

Initial Update
¥ Interval

1981
1981
relopment 1982

Type of De

Number Access

Points 1982
j 1981
1983
1983
1983

ial update years and update intervals have been
dering the variability of the data elements and the
to the Congress,
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State:

State:

State:

State:

State:

APPENDIX A

LAND AREA AND POPULATION FIGURES AS REPORTED
FOR THE 1976 NHIPS

Population (@90)

Land Area (Sq. Miles)

Alabama

Rural

Small Urban

Urbanized
Anniston
Birmingham
Columbus (Ga.)
Florence
Gadsden
Huntsville
Mobile
Montgomery
Tuscaloosa

Alaska
Rural
Small Urban
Urbanized
Anchorage

Arizona
Rural
Small Urban
Urbanized
Phoenix
Tucson

Arkansas
Rural
Small Urban
Urbanized
Ft. Smith (Oklahoma)
Little Rock-
N, Little Rock
Pine Biuff
Texarkana (Texas)

California

Rural

Small Urban

Urbanized
Antioch-Pittsburg
Bakersfield
Fresno
Los Angeles - Long Beach

Pomona~Ontario

1,638
509

66
561
25
65
86
146
271
155
92

241
48
116
549
238
1,093
305
1,172
549
78
228

65
24

2,663
1,385
56
186
285

8,601

49,094
673

43
440
23
41
115
176
249
125
81

566,349
13

70
112,558
228

495

136
52,451
473

58

180

25
19

150,710
1,031
33

82

96

1,724



States

State:

State:

Modesto

Oxnard-Ventura-
Thousand Caks

Sacranento

Salinas

San Bervardino-
Riverside

San Diego

San Francisco~-
Cakland

San Jose

Santa Barbara

Santa Cruz

Santa Rosa

Seaside-Monterey

Simi Valley

Stockton

Colorado
Rural
Small Urban
Urbanized

Boulder
Colorado Springs
Denver
Pueblo

Connecticut
Rural
Small Urban
Urbanized

Bridgeport
Bristol
Danbury
Bartford
Meriden

Wew Britain
New Haven

New London-Norwich

Norwalk

Stamford
Waterbury

Delaware
Rural
Small Urban
Urbanized

Population (0@0)

A7

" Land Avea (S8q. Miles)

117

289
702
68

632
1,388

3,016
1,168
139
30

92
101
67
171

484
327

77
191
1,237
108

402
58
92

559
95

117

352

138

110

#pringfield-Chicopee~
Holyoke (Mass.)

161
155

185
34

Wilmington (New Jersey) 360

*Not Reported for the NHIPS

39

177
318
17

401
614

748
321
46
36
52
46
23
59

103,019
170

22
137
373

45

3,545
72

161
34
122
316
76
46
176
120
44

101
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Population (@60) Land Area (Sq. Miles)

State: District of Columbia

Rural 0 0
Small Urban 0 0
Urbanized
Washington, D.C.
(Maryland, Virginia) 722 61
State: Florida
Rural 1,902 54,230
Small Urban 828 769
Urbanized
Daytona Beach 146 120
Fr. Lauderdale -
Hollywood 823 290
Ft. Myers 128 186
Gainsville 90 63
Jacksonville 520 512
Lakeland 141 71
Melbourne~Cocoa 239 252
Miami 1,437 411
Orlando 382 344
Pensacola 143 130
St. Petersburg 500 392
Sarasota-Bradenton 231 220
Tallahassee 86 75
Tawpa 458 317
West Palm Beach 431 178
State: Georgia
Rural 2,204 55,827
Small Urban 698 709
Urbanized
Albany 82 73
Atlanta 1,257 929
Augusta (5.C.) 136 132
Chattancoga (Tenn.) 31 51
Columbus (Ala.) 1956 91
Macon 137 121
Savannah 176 140
State: Hawaii
Rural 213 6,214
Small Urban 178 95

Urbanized
Honolulu 474 137



A

Population (0@@) Land Area (Sq. Miles)

State: Idaho

Rural 445 82,449
Small Urban 267 130
Urbanized
Boise City 108 88
State: Illinois
Rural 1,965 52,227
Small Urban 1,034 521
Urbanized
Alton 108 65
Aurora-Elgin (Included in Chicago urbanized area figures)
Bloomington-Normal 78 27 ’
Champaign~Urbana 105 30
Chicago-Northwestern 6,433 1,608

Indiana (Ind.) (Includes Aurora-Elgin urbanized area)
Davenport-Rock Island-

Moline (Towa) 153 83
Decatur 104 52
Dubuque (Iowa) 3 2
Joliet 177 82
Peoris 258 151
Rockford 216 80
St. Louis (Mo.) 325 190
Springfield - 130 64

State: Indiana
Rural 2,111 34,049
Small Urban 821 693
Urbanized
Anderson 81 52
Chicago-Northwestern

Indiana (T11.) 536 291
Evansville 139 92
Fort Wayne 233 93
Indianapolis 824 420
Lafayette-West Lafavette 82 43
Louisville (Ry.) 87 49
Muncie 52 67
South Bend (Mich.) 267 187
Terre Haute 79 61

State: Iowa

Rural 1,381 54,862
Small Urban 634 478
Urbanized

Cedar Rapids 132 126

Davenport~Rock Island-
Moline (I11.) 129 86



State:

State:

State:

State:

Population (0@@)

Land Area (5q. Miles)

5

Des Moines

Dubuque (I11.)

Omaha (Nebr.)

Sioux City (Nebr., S.D.)
Waterloo

Kansas

Rural

Small Urban

Urbanized
Kansas City (Mo.)
St. Joseph (Mo.)
Topeka
Wichita

Kentucky
Rural
Small Urban
Urbanized
Cincinnati (Ohio)

*Clarksville~

Ft. Campbell (Tenn.)
Huntington-Ashland

(W. Va.-Ohio)
Lexington
Louisville (Ind.)
Owensboro

Louisiana

Rural

Small Urban

Urbanized
Alexandria
Baton Rouge
Lafayette
Lake Charles
Monroe
New Orleans
Shreveport

Maine
Rural
Small Urban
Urbanized
Lewiston—Auburn
Portland

*Not Reported for the NHIPS

251
63
65
88

112

862
613

375

2
150
265

1,808
438

187

53

163
695

52

1,286
466

93
320
108

99
114

1,030
275

522
352

73
113

1471

27
54
&6
101

81,118
385

181
3
63
141

39,279
46

68

23

40
182
12

43,786
213

70
152
57
47
77
275
253

30,075
178

126
112



State:

State:

Population (@0@)

A6

Land Area (Sq. Miles)

Maryliand
Rural 763
Swall Urban 320
Urbanized
- Baltimore 1,839
Washington, D.C. 1,176
(D.C.~Va.)
Massachusetts
Rural 651
Small Urban 379
Urbanized
Boston 2,879
Brockton 173
Fall River (R.T.) 132
Fitchburg-Leominster 81
Lawrence-Haverhill (N.E.) 203
Lowell 216
New Bedford 144
Pittsfield 66
Providence~Pawtucket~
Warwick (R.I.) 96
Springfield-Chicopee~
Holyoke (Coun.) 491
Worcester ' 317
Michigan
Rural 2,805
Small Urban 615
Urbanized
~ Ann Arbor 179
Battle Creek 78
Bay City 78
Detroit 3,971
Flint 330
Grand Rapids 353
Jackson 79
Kalamazoo 152
Lansing 229
Muskegon-Muskegon Hgts. 106
Saginaw 147
South Bend (Ind.) 23
Toledo (Ohio) iz

5,303
411

909
102
61

65

123
127
61
51

145

280
201

54,113

608

g5
54
41
1,086
200
186
66
97
109
71
58
19
20



State:

State:

State:

State:

State:

State:

Population (@0¢)

A-7

Land Area (Sq. Miles)

Minnesota

Rural

Small Urban

Urbanized
Duluth~Superior (Wisc.)
Fargo-Moorhead (N.D.)
LaCrosse (Wisc.)
Minneapolis-St. Paul
Rochester
St. Cloud

Mississippi
Rural
Small Urban
Urbanized
Biloxi-Gulfport
Jackson
Memphis (Tenn.)

Missouri

Rural

Small Urban

Urbanized
Columbia
Kansas City (Kansas)
St. Joseph (Kansas)
St. Louis (I1l1l.)
Springfield

Montana
Rural
Small Urban
Urbanized
Billings
Great Falls

Nebraska
Rural
Small Urban
Urbanized
Lincoln
Omaha (Iowa)
Sioux City (Towa, S.D.)

Newvada
Rural
Small Urban
Urbanized
Las Vegas
Reno

1,426
463

107
34

3
1,780
59

54

1,297
614

211

212

12

1,381
538

66
840
80
1,750
139

384
210
82
72
621
289

168
455

165
56

264
107

78,752
305

78
14
2
803
27
28

46,527
458

99
128
11

67,940
293

42
359
32
266
63

145,380
125

43
39

76,258
123

77
150
4

110,289
42

166
43



Population (§08)

A-8

Land Area (Sq. Miles)

State: New Hampshire

Rural
Small Urban
Urbanized
Lawrence-Haverhill
{(Mass, )
Manchester
Nashua

State: MNew Jersey

Rural
Small Urban
Urbanized
Allentown~Bethlehem=
Easton (Pa.)
Atlantic City
New York-Northeastern
W, (N.Y.)
Philadelphia (Pa.)
Trenton {(Pa.)
Vineland-Millville
Wilmington (Del.}

&

State: New Mexico

Rural
Small Urban
Urbaniz

A

rudquerque

State: New York

Rural

Small Urban

Urbanized

Albany-Schenectady~
Troy

Binghamton

Buffalo

Elmira

Hew York-Northeastern
N.J. (N.J.)

Poughkeepsie

Rochester

Syracuse

Utica-Rome

401
223

25

101
75

804
140

25
132

5,126
816
286

79
26

371
406

370

4,203
888

519
142
1,134
5%

9,955
143
643
383
178

8,765
155

23

41
40

5,251
135

11
62

1,474
315
112
128

20

120,985
323

203

44,009
604

364
79
374
41

1,634
120
292
216

98
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Population (f0@) Land Area (Sq. Miles)

State: North Carolina

Rural 3,167 47,305

Small Urban 931 631

Urbanized
Asheville 66 51
Burlington 63 37
Charlotte 292 139
Durham 106 51
Fayetteville 114 96
Gastonia 97 47
Greensboro 157 101
High Point 87 93
Raleigh 172 93
Wilmington 53 36
Winston-Salem 146 118

State: North Dakota

Rural 378 69,128

Small Urban 193 115

Urbanized
Fargo-Moorhead (Minn.) 66 30

State: Ohio

Rural 2,955 37,306

Small Urban 1,194 582

Urbanized
Akron 519 316
Canton 263 124
Cincimmati (Ky.) 1,010 372

(Includes Hamilton urbanized area)
Cleveland 2,166 915 ‘
(Includes Lorain-Elyria urbanized area)
Columbus 856 379
Dayton 639 294
Hamilton (Included in Cincinnati urbanized avrea figures)
Huntington—-Ashland 29 19 -
(W. Va.-Ky.)
Lima 78 56
Lorain-Elyria (Included in Cleveland urbanized area figures)
Mansfield 81 56
Middletown 83 57
Parkersburg (W.Va.) 7 4
Springfield 91 34
Steubenville~Weirton 47 31
(W.Va.)

Toledo (Mich.) 482 193
Wheeling (W.Va.) 32 14

Youngstown-Warren 439 230
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Population (008) Land Area (Sq. Miles)

State: Oklahoma

Rural 1,009 67,645
Small Urban 608 677
Urbanized
Ft. Smirh (Ark.) 2 4
Lawton 81 53
Oklahoma City 632 400
Tulsa 380 205
State: Oregon
Rural 752 95,415
Small Urban 437 217
Urbanized
Eugene 165 81
Portland (Wash.) 822 369
Salem 112 70
State: Pennsylvania
Rural 3,649 42,131
Small Urban 1,232 513
Urbanized
Allentown-Bethlehem-

Easton (N.J.) 315 119
Altoona 78 29
Erie 172 62
Harrisburg 251 102
Johnstown 91 37
Lancaster 102 43
Philadelphia (N..J.) 3,281 620
Pittsburgh 1,917 977
Reading 160 47
Scranton 412 216

(Includes Wilkes~Barre urbanized area)
#renton (N.J.)

Wilkes-Barre (Included in Scranton urbanized area figures)
Williamsport 59 22
York 108 53
State: Puerto Rico
Rural » 1,320 3,080
Small Urban 367 91
Urbanized
Caguas 83 22
Mayaguez 75 29
Pooce 151 42
San Juan 974 157

#Not Reported for the NHIPS
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Population (00¢) Land Area (Sq. Miles)

State: Rhode Island

Rural 48 393
Small Urban 54 18
Urbanized
Fall River (Mass.) 90 45
Providence~Pawtucket~
Warwick (Mass.) 756 613
State: South Carolina
Rural 1,598 29,541
Small Urban 430 257
Urbanized
Adugusta (Ca.) 25 16
Charleston 240 150
Columbia 275 128
Greenville 170 79 gl
Spartanburg 80 54
State: South Dakota
Rural 420 76,217
Small Urban 182 119
Urbanized
Sioux City (Iowa, Nebr.) 1 1
Sioux Falls 80 41

State: Tennessee

Rural ‘ 1,401 39,422
Small Urban 1,009 792
Urbanized
Chattanooga (Ga.) 242 164 .
*Clarksville~Ft. Campbell
(Ky.)
Kingsport (Va.) 59 129
Knoxville 272 134
Memphis (Miss.) 691 324
Nashville~Davidson 514 363
State: Texas
Rural 3,371 253,695
Small Urban 3,024 1,615
Urbanized
Abilene 95 84
Amarillo 127 160
Austin 304 304
Beaumont 126 200
Brownsville 53 52
Bryan=College Station 65 62
Corpus Christi 205 103
Dallas 844 392
El Paso 360 366

*Not Reported for the NHIPS
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Population (B@@) Land Area (Sq. Miles)

Tt. Worth 393 860
Galveston 62 117
Harlingen-~San Benito 49 48
Houston 1,341 1,311
Killeen 51 50
Laredo 76 28
Lubbock 171 153
MeAllen~Phary=-

Edinburg 85 63
Midland 59 72
Odessa 80 72
Port Arthur 57 81
San Angelo 64 72
San Antonio 773 1,047
Sherman~Denison 54 70
Texarkana (Ark.) 55 200
Texas City-LaMarque 30 51
Tyler 63 58
Waco 102 143
Wichita Falls 98 105

State: Utah
Rural 260 81,563
Small Urban 88 73
Urbanized
Ogden 178 99
Provo-Orem 127 81
Salt Lake City 553 280
State: Vermont
Rural 318 9,172
Small Urban 153 85
Urbanized 0 0

State: Virginia

Rural 1,762 38,059
Small Urban 513 252
Urbanized
Kingsport (Tenn.) 5 3
Lynchburg 88 78
Newport News-Hampton 304 145
Norfolk-Portsmouth 728 630
Petersburg-Colonial
Heights 115 62
Richmond 461 200
Roanoke 181 83

Washington, D.C.
(D.C.~-Md.) 807 268



State: Washington

A-13

Population (H@@) Land Area (Sq. Miles)

Rural 914 65,198
Small Urban 503 364
Urbanized
Portland (Ore.) 99 62
Richland-Kennewick 84 87
Seattle~fverett 1,620 767
(Tncludes Tacoma urbanized area)
Spokane 250 150
Tacoma (Included in Seattle~Everett urbanized area figures)
Yakima 74 37
State: West Virginia
Rural 1,180 23,696
Small Urban 240 138
Urbanized
Charleston 140 105
Huntington-Ashland 88 47
(Ky.~0hio)
Parkersburg (Ohio) 59 25
Steubenville~Weirton 34 28
{Ohic)
Wheeling (Chio} 62 31
State: Wisconsin .
Rural 1,849 54,806
Small Urban 766 466
Urbanized
Appleton 126 62
Duluth~Superior (Minn.) 31 38
Green Bay 140 94
Kenosha &4 24
LaCrosse (Minn.) 55 31
Madison 196 56
Milwaukee 1,206 521
Oshkosh 51 20
Racine 103 36
State: Wyoming
Rural 137 97,082
Small Urban 237 124
Urbanized 0 0






APPENDIX B

811
€01
£%0

9L1
65T
%90
KA}
(454
{70
%2
6£2
150

691
920
€61
8t¢

61T
€2
9£7
%2
857
L8T
Z€0
900
€20
8%0

@pod

Aangaaley
piojuelg

(-ssey) 3oAToy
-osdooryp-~-pTaT3dutadg
ATBAION
YO TAION-UCPUOT M3YN
USABY Mo
uiBlTIg MeN
USPIISK
plojlaey
AInqueq
To3stag
3lode@prag

oTgeng
I9Aaua(g
s8uradg opeaoton
ispTnog

uolNd01g

£oTTeA TWES
Asisjuocp-spIsesg

BS0Y BIUBG

Z0I) BIURG

rivqieg BlUES

3sor ueg
PUBYRQ-0OOSTIOUBIg UBS
0831 ueEg
SpPISABATY-OUIpIBUIDYG UEBS

291y pezTuBgi)

67¢
(A4t
®ie
AN
200

aso
{11
{62

Tiz

6127

260
3NoTIVDULCY

(444

£L0

£e0
OpBIOTOD

9¢¢

€81
STt
190
%81
§5¢
z61
60T

SEQ
("3u0D) BTUIOITTED Gy

93835 2pon

4000 vauy CEZINVEEN

SeuIies
OJUSWEIDEY
SYE( PUBSNOYL-BINJUBA-DIBUX(
03s3poy

OTiBlUuQg-BUOWO g
-yoeag Juoi-sataduy soTq
ousaiyg
PI®IIsaeeq
3Ings13Tg-yPoTIUY

(sexe]l) euexyaexs]
33014q 2ulg
Aoy
STI3TT YIION-920Y =T3I3AT]
("BI%0) yapug °3g

uossny
XTU30yg

sdeioyouy

BS00TBOSN]
Azswodjuoy
STTqoR
STTrasjuny
aoudiIoTg
uspspes

(*e9) snqunion
weydutuitg
uojsTuuy

®a1y pazruBqin

eTUIOITTE)

SBSUBYAY

BUOZTIY

BYSETY

eUE qBTY

a3eag



B-2

1.0 S8UTOK s83(Q (12 L3715 estog ouep1
%L0 ("TTI) ®UIToN
-pueTsI ooyg-iiocdusae( 7260 nNINTouoy I1eMRH
81 sprdey aepap BMOT
001 UBUUBAES
8/T 3Iney 9119 €H1 uoseR
LLD (*yoTH) pueg yinog 607 (re1y) snquniod
7871 |ToUny 980 (-uusay) e8ocoueileyn
rAAA 231319deJe] Isapm-o3324BIET I€T {"0°s) ®Basnidny
TE0 ("&1) sT1TTASTROT Sz0 BIUBTIY
670 stiodeueTpul §027 Aueqyvy v181039
260 2udkepm 3104
%11 aTTTASUBAY L60 yoesg wieg ISIH
€00 (*111) ®Buetpul 550 eduey
UI93S8MYIAON-08BO T 072 988SBUBTIEL
€77 uosiospuy BUBTPUT %97 UwO3UsPEIg-EI0SBIBG
JA<s) dingsiazag °1s
991 pIo138uTads YA BTODESUS{
116 {"OW) sIMOT 3§ JASEY CPUBTA]
660 piojyooy 1z0 TWe TR
€60 BTIO0Bg £97 BODON-3UINO QT B
8ET I=Iiel 79¢ puei=¥e]
502 (emoT1) enbngng 0590 STTTAUOSHORL
691 anieasq vz STITASUTED
Y40 (BmoT) SUTTOH 192 s194 34
-pueTsST N¥ooy-3ioduase( 850 POOMATTOH~DTBPIIPNRT 34
£00 ("pui) BuBIpPUl 092 yoeeg euolfeq BPTIOTL
UI9ISSAYIION~CBBITYD
187 zuegig-udreduey) 800 (eTuidaTp ‘puRThaBy)
122 TBWION~-U033UTHOOTY ¢en o ‘uo3durysEm *T0n 30 *3sIC
ZLT uIg]F-ei0any
597 uoaT STOUITII €90 ("reN) uoldutwiIy sieME T3]
2poD B3Iy pezIu®gif 93e3s 3pod €81y PezZTUEqif] EFCER)

fxl
=]
o
[}
i
fx
o
<f
o]
<3
J
ook
?i
Y
a2}
~
3



892
e
£T10
1344
881
€Tt

%0
iL0
1 XA
[4°2
Z01
171
06T
190
890
$00
981
192
(A}

9.0
€90

§z0

661
LZT
9eT
?01
681
0T
AN
L00

epeDd

PROTD °3g

213385Y20Y

Tned °ig-sitodesuuty
{°D8TM) 98S01NE]
{(*a°N) pesyicoR-oBaeyg

(*osIH) 1orasdng-yining

{c1y0) opsiol
(°pui) pusg yinog
meuideg

* 838y uodsysny-uoBaysny

duisue]
O0ZBWETEY
uosyoer
spidey purin
VT4
1T0333(Q

A1) Aeg
¥99a1y oT3leq
10qay uuy

I191S30I0H
(cuuod} °Y04A70H

-23dodIyn-pToTiduradg
(°I-¥) AoTmxey

~19¥ON MR J-90USPTACLG

PTI2TI=8321d

piojpag meN

Ti=mo]

(*H°N) I1TUIsABR{-30UIMBT

i193sutwoel-3anqull i
(*I°9) I3ATY 1Ted
uolNd0Ig

uo3lsog

2331y poZIuBRqif

[A80]

800
B1OS3UUTY

&1

961

$80
z0
o8t
LT
817
880
297

3I0UTITEY
nm.Nw muﬁx ﬁqum a...mwm‘mg

puUBI3IIOcg
UINGNY-U01S TM2T

3i0dsaaiysg
SUBDTI) MBYN
BOIVOYR
soTiey) aje]
@1334e3e]
@8noy uoleyg
BIIpUBXDTY

08Z( uual) STTTASUTYdOH-STTTASHIBTD

[AX4
UBSTUOTH  TEQ
VARt
S01

{10

90
A
6.1
610

06t
9¢T
9%0
S139SNYSBSSB 907

EFEETS 3po)

4300 VYV GHZINVRIN

oicqsusmg
("PUI) STTTASTNOT
uol3utxe]
(OTYyo-"BA"M)
‘puetysy-uoiduriuny
(o1y0) TIRULOUTLD

BITUYOTIM
eyadoy
(*oR) udssop °1g
("oW) £31) sesuey

oO0TI®leM

(*g s f-igeN) 4310 XnOIg

(rx1geN) ®eysug
("111) =nbngng

BRIy DPoZIUEBGin

pue14iey

surey

BUBISINOT]

Ayonjusy

sesuey

(*3u0d) emol



B-4

w

0
4 e
4O

0T
§91
8¢ 0
020
010
{10
640
ovo0

881

T
9te
€91
6T
AN
it
1e¢
€L
280
142
£ 61

680
960
60
0L¢
100
69¢
910
01T
1970

8Po)

PI@T3suBy 040
BIIATZ~UTBIO]

BUTT €S0

(*&1-"e'p'M) pueTysy-uo18uTIuny £ee

uo3TIWeH 690

uojfeg 700

sShqunyon 100
puBI®ASTD

(*&1) TIBULTIOUILY) 871

‘uojue) 890

uocay OTYo

("uuTy) pesyioop-odieg Bl0Ye( YIION oL 4

€91

wsTes -Uo3IsSUIH %01
Uo3BUTWT IM

ystatey 161

juroq y3TH 0LT
010qsusaiy

BIUO3SEH 9¢1

ayTIA91324eg 9%0

weying 171
I130T3BYD

uo3durTang 194

STTTABYSY BUITOAB]) YIION %07

SWoY-8oT3f L8T

2SNOBRIAS 110

193 82U00Y 6.1

arsdsaiudnog 610

‘[N UXB33SBIYIAON-NICL M3N ¥4
BITUTYH

otejing L0

uojweysuty Tt

foa1-Apeio9usyog-AuBqly AIO0K MBN  TET

o1y peziueqaf 83835 apon

JA00 VIV dHZINVEEn

anbienbnqry

(*T2Q) vo3lBuTuIIM
3T1TA UTA
{*ed) uojusij,
(*eg) eTudTepeRITyL

("a°N
¢epeN) UIDISBOYUIAON-NIOL MBN
A3T) dTIUBIIY

(-eg) uoisey
~-WeSYSTUIBE~UMNCIUBTTY

BNYSE N
I3 S9UDUBY
{"ssel) TITyYisARH-adUIMET]

ousy
se8ap seT

(*q°s ‘emoy) 431D XnOIg
(emo1) BYUBWQ
uToouI]

sTTej 3IB31H
s8uTT114

12138utadg

(*1T1) smo7 *38
(sesuey) ydesop °1§
{sesuey) 43110 sesuey
ETQURTo)

(ruusy) stydusy
UoSYOR[]
3r0d3ng-TXOTTE

B3Iy pesTueqgif

ODIXIP MON

Assiap sy

satysduey moN

BpeASN

BYSBIgON

BUBJUOK

TINOSS TR

1ddYssISSTH

53835



B~-5

[AAY
50¢
{Le
STO0
102
LET
Le0
990
810
960
6972
8%Z
GET
060
(VA
991

08¢
ALY
7e0
860
9L%
980

61
9¢t

§L2
9?1
90T
80T
Te1

8z0

0eT

apo)

Aooqqny

opaieT

UssTTTA

uo3snoyg

03Tusg uBg-usdUITIERH
uo1sSsATES

U3IoM 34

osed Td

Se1TRd

Tistaypy sndion
uoy3e3g 9dayron-urdag
911 TASUMOIY

juouneag

uilsny

OTTTiBUWY

SUSTIqY

(" &) STTTASUTdOH-3TTTASHIARTD

uosSpIABRQ-3TTTAYSEN
(-ssTH) stydusy
31T TAXOUY

(*®A) 3xods3ury
(*e9) edoourlzey)

STI®4 XNOTS

("aqeN ‘emol) £3T) XNOIS

ganquejaedg
31T TAUIDIY
BTQUNTO)
uo3ssTaRY)
(*en) easndny

(*ssel) AOTAxEM
-39M0ONIMeJ-SDUBPTAOI]
(*ssel) IsaTyg [Ted

©81y POZIUEBQIf

VAYA
€1z
91¢
L2

(A1
LT
C¢LO
690
180
LOT
600
%00
791
65T
SBX3L €80
€60
CLT
890

ST
988s9UUl], /70

191

B30%EQ YINOS (90
<%0
002
702

670

BUTTOI®) YINOS  GT

a4000

%0
L9T
LLT
puelsy 2poyy ¢l

33e3s Ipon

VAIV QHZINVEEN

UBNp uBg
Jouog
zonde Aeyy
sengden

#10X
J10dsweTITIM
dx11ey-SINT IH
(r°N) uojusag
uojueang
Buipesy
yBainqsiizyg
("L°N) erTydisperTyd
A191seOoURT]
umojsuyop
dangsyaiey
I3TAH
BUOOITV

(*r°N) uoisey
-WsyaTYisg~umojusTIVy

wuaTes
(yseM) puelliog
sussnyg

BsTnNI

A3TD BWOYRTYO
uolme

(*H1y) watwg 34

usiiepm-umoisduno g
(“BA*M) BurTesUM
("9 TH) ops10L
pIo133utadg

(*epA°M) UL3lITaM-~ST[TIAUDgNaIG

(*ea M) Bangsasiaeg

BRIy PeZTUBQAf

03Ty 031eng

BIUBATASUUS]

uodaip

BUOYBTHO

{(*3uod) o1yYp

EFCED



B-6

091
£S5
710
1Tt
Ewe
581
86T
€11
5¢

suoy

suioey
ysoiyso

FSRNBMATTH

UOSTPER

("uuiR) 9ssoxde]
BYSOUIY

Aeg usain

(cuuTR) Acrasdng-yaning
uoastddy

(ovyp) Burresun

(OTYD) UCIATSM-STTTAUSQRIIS

{oTyg) 2Bangszsyaeg
(oTyo-"£4)

¢ puBTYsSY-uo3lBuTIUNY

UOISDTIABYD

Boiy peziueqaf

842
8L0
YA
0z0
8LT
XA

800
621
S50
152
9cQ
%80
102
9L¢

BUTWO AM

€S0
£0T
EET

16T
091

€12

052

mwwﬁﬁumwﬁ MHN

rANA

8§20

802

661

¥i1

L61

eTur8aTA 3ISe8M QLT

S3B3S 2PpOD

AAOD VIV CHZINVEEN

BUTNEA

BUODB],

sueyodg
13813A%~27138B3S

MO TMBUUDY-PUBTYDTY
(*sa0) pueiliog

n.mp € u@z 8 ume neﬁmmz
ayourcy

puowu> Ty

s1ydiay TeIUCTOR-8ings1s3ag
Yanousiziog-A1eJioN
uozduey-sms)y 1xodaoy
ganquoudy

(cuusy) 310ds3ury

3uoN

L3710 °¥el 31ES
WIIH~-0A0I g
uapdp

sTTed BITUYOTM

ooeM

2314

snbiepe1-4311) SBX3]
(" MIYy) BUBMNIBXKIYL
UOSTUB(-UBRISYS
oTuUolIUY UBe§

oT1=23uy ues

anylay 3104

BSS3PQ

PUBTPTIH
BanquIpE-1IEYJ-USTTIVH

B3Iy peoziuBqgi()

uwo38utysey

JUCWIDA

uyeif

{°3u0D) sBY3]

EFERS



APPENDIX C

TABLE OF STANDARD CODES FOR STATES,
DISTRICT OF COLUMBIA AND PUERTO RICO

NAME CODE
Alabama 0L
Alaska 02
Arizona 04
Arkansas 05
California 06
Colorado 08
Connecticut 09
Delaware 10
District of Columbia 11
Florida 12
Georgia 13
Hawaii 15
Idaho 16
Illinois 17
Indiana 18
Iowa 19
Kansas 20
Kentucky 21
Louisiana 22
Maine ) 23
Maryland 24
Massachusetts 25
Michigan 26
Minnesota 27
Mississippi 28
Missouri 29
Montana 30
Nebraska 31

NAME

Nevada

New Hampshire
New Jersey
New Mexico
New York
Nerth Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont:
Virginia
Washington
West Virginia
Wisconsin
Wyeming
Puerto Rico

CODE

32
33
34
35
36
37
38
39
40
41
42
bl
45
46
47
48
49
50
51
53
54
55
56
72






APPENDIX D

IMPROVEMENT TYPE DEFINITIONS

NEW ROUTE - Construction of a mew facility that will not replace

or relocate an existing facility. A new facility will provide:

(a) a facility where none existed or (b) an additional and alternate
facility to an existing facility that will remain open and continue
to serve through traffic.

RELOCATION - Construction of a facility on new location that replaces
an existing route. The new facility carries all the through traffic
with the previous facility closed or retained as a land-service road
only.

RECONSTRUCTION -~ Construction on approximate alignment of existing
route where old pavement structure is removed and replaced. Such
reconstruction may be to the existing number of lanes or may include
widening to provide continuous additional lane(s) or dualizing,
adding or revising interchanges or otherwise substantially changing
the general character of the highyay.

MAJOR WIDENING - The addition of lanes or dualization of an existing
facility where the existing pavement is salvaged. Also included,
where necessary, is the resurfacing of existing pavement and other
incidental improvements such as drainage and shoulder improvements.

MINOR WIDENING - The addition of 2 feet or more of width per lane

to an existing facility without adding lanes. In many cases, the
improvement will include resurfacing the existing pavement and other
incidental dimprovements such as shoulder and drainage improvements.

RESTORATION AND REHABILITATION - Work required to return an existing
pavement or bridge deck (including shoulders and expansion joint
devices) to a condition of adequate structural support or to a
condition adequate for placement of an additional stage of construction
(i.e., bridge deck protective system or resurfacing). There may be
some upgrading of unsafe features or other incidental work in
conjunction with restoration and rehabilitation. Typical improvements
would include replacing spalled or malfunctioning joints; substantial
pavement undersealing when essential for pavement stabilization prior
to resurfacing; grinding/grooving of rigid pavements; replacing
deteriorated materials; reworking or strengthening bases or subbases;
adding underdrains; and bridge deck repair.

RESURFACING ~ Placement of additional surface material over the
existing voadway or bridge deck to improve serviceability or to
provide additional strength. There may be some minor widening,
upgrading of unsafe features and other incidental work in conjunction
with resurfacing. Where surfacing is constructed by separate project



as a final stage of construction, the type of improvement should
be the same as that of the preceding stage--new route, relocation,
reconstruction, minor widening, etc.

8 - BRIDGE REPLACEMENT - This is the replacement of a bridge due to
structural inadequacy or functional obsolescence on an existing
facility. Includes widening to standard and incidental roadway
approach work.

9 - BRIDGE REHABILITATION - Work involving the substructure and
superstructure of a bridge that has been determined structurally
inadequate. This would include the necessary substructure and
superstructure construction to conform to current geometric and
structural standards. Work involving only the bridge deck slab
or plate would not be included here.

10 - SAFETY AND TRAFFIC ENGINEERING IMPROVEMENTS -~ The following are
typical projects that would be included: high hazard location
improvements and elimination of roadside obstacles, traffic
engineering improvements requiring lane configuration changes,
traffic control devices and features, delineation, and railroad—
highway grade crossing improvements.

11 - OTHER HIGHWAY IMPROVEMENTS - This category includes improvements
that do not provide any increase in the level of service, the
condition of the facility or safety. Typical improvements,
which would fall in this category, would be noise barriers,
beautification and other environmentally related features not
built as part of the above identified improvement types.

Note: These improvement type definitions are different than those used

in the 1976 NHIPS. The following table defines the relationship between
the HPMS and NHIPS definitions.

HPMS - NHIFPS
1 New Route 1 New Location
2 Relocation
3 Reconstruction 2 Recomnstruction
4 Major Widening 4 Major Widening *
5 Minor Widening 5 Minor Widening #
6 Restoration & Rehabilitation 7 Resurfacing
7 Resurfacing 8 Resurfacing and Shoulder Improvement
8 Bridge Replacement 9 Structures Only
9 Bridge Rehabilitation
10 Safety and Traffic 3 1Isolated Reconstruction

Engineering Improvements
11 Other Highway Improvements

*These improvement types apply only to rural areas. In urban areas both
types of widening were reported as widening. It will be necessary to
combine the HPMS major and minor widening categories to compare to the

NHIPS widening category.



EDIT SPECIFICATIONS FOR THE URBAN DATASET

APPENDIX E

The following specifications are to be met when editing the urban

inventory data.

Items marked with astericks are those which may

optionally be reported through the MFRS as described in the HPMS/MFRS

Coordination Section in Chapter I.

If this option is selected, the

indicated items must contain zeros on the HPMS inventory records

rather than the values indicated below.

Worksheet Item

*10.

11.

*12.

13.

14,

15.

Year

State Code

Type of Section ID

Section ID

Segment

County Code

Urbanized Area Code

Functional Class
Federal-Aid System
Jurisdictional
Responeibility
Section Length
Access Control

Number of Through
Lanes

Lane Width

Approach Width

Data Card
Location

Card 1

1-2

3-4

6-17

18

19-21

22-24

25-26

27

28

29-32

33

34~35

36=-37

38=-40

Edit to be Performed

Must equal 78 for this submittal.

Must match State code on edit
program control card.

Must contain a value from 1 to 3.

Must be unique to this section on
a statewide basis.

Must be zero

for this submittal.

Must contain a nonzero numeric value.

Must contain a

291 or "999".

Must

Must
Hlﬂ ,

Must

Must
Must

Must

Must

contain

a

equal one
F1ey 0¥ AR LA
27, N3y

contain

contain

contain

contain

contain

a

a

value from 001 to

value from 11 to 17.

of the following:
”8" .

value from 1 to 4.

nonzeroc numeric entry.
value from 1 to 3.

value from 01 to 15.

value from 07 to 15.

If Item 8 > 13, this item must
contain a value from 015 to 100.
Otherwise, it must contain "000".



E=2

16, Median Width 41-42 Must contain a numeric value. If
Ttem 13 < 2, this item must contain
Hooﬂe

17. Median Type 43 If Item 16 > 0, this item must

contain a value from 1 to 3.
Otherwise, it must contain "4%,

18. Shoulder Width

a. Right 44=45 Must contain a value from 00 to 12.
b. Left 46-47 Must contain a value from 00 to 12.
19. Shoulder Type 48 If Item 18a > .0, this item must contain

a value from 1 to 3. Otherwise, it
must contain 4" or 5",

20. Drainage Adequacy 49 Must contain a value from 1 to 3.

*21. Surface Type 50=-51 Must contain one of the following:
30", M40™, a value from 51 to 53,
"60'", 70", "80". If Item 8 is "11",
this item must contain a value from
60 to 80.

22. Pavement Section 52 If Item 21 > 40, this item must
contain a value from 1 to 5. Other-

wise, it must contain "0".

23. Structural Number 53-54 a. If Item 22 contains "1", this

or Slab Thickness item must contain a value from
10 to 60.

b. If Item 22 contains '"2", this

' item must contain a value from
06 to 12.

c. If Item 22 does not contain "1"
or 2", this item must contain
“GO“ .

24, Pavement Condition 55=56 If Item 21 > 40, this item must
contain a value from 01 to 50.
Otherwise, it must contain "00".

25. Skid Resistance 57-58 If Ttem 8 < 14, this item must
contain a value from 20 to 80 or
"00"., Otherwise, it must contain
”OON R
26. Number of Grade- 59-60 If Ttem 8 < 14, this item must
Separated contain a numeric value. Otherwise,

Interchanges it must contain "00".



27.

28.

29.

30.

32.

*34.

35.

38.

39.

40.

Number of At-Grade
Intersections with
Public Facilities
with:

a. Signals 61-62

b. Stop Signs 63~64

c. Other or No 65-66

Controls

Prevailing Type of 67
Signalization

Typical Percent Green 68-69
Time

Number of Major 70-71

Commercial/Industrial/
Recreational Access
Points

Urban Location 72

Existing Right~of-Way 73-75
Width

Is Widening Feasible? 76

Card 2
1978 ADT 19-24
Percent Trucks
a. Peak Period 25-26
b. Off Peak 27-28
K Factor 29-30
Directional Factor 31-33

Type of Operation 34

E-3

Must contain a numeric wvalue.
Must contain a numeric value.
Must contain a numeric value,

If Item 27a > 00, this item must
contain a value from 1 to 3.
Otherwise, it must contain "4".

If Item 27a > 00, this item must
contain a nonzero numeric value

< 86. Otherwise, it must contain
1 11

00",

Must contain a numeric value. If
Item 8 contains 11-13 or "17",
this item must contain "00".

Must contain a value from 1 to 5.

Must contain a value > 20.

Must contain a value from 1 to 5.

Must contain a nonzero numeric
value.

Must contain a numeric value < 40,
Must contain a numeric value < 40,

Must contain a value from 01 to 24.

a. If Item 40 contains "1", "3",
"5% or "7", this item must
contain "100".

b. If Item 40 contains "2", "4",
"6", "8”, "gr or "10", this
item must contain a value from
050 to 075,

Must contain a value from 1 to 4.



41.

42.

43.

b,

45.

46.

47,

48.

(951
L2
s

Parking
a. Peak Period
b. Off Peak

Capacity
a. Peak Period

b. Off Peak

2000 ADT

Number of Structures

Number of At—~Grade
Railroad Crossings

ADT Volume Group
Identifier

Expansion Factor
Speed Limit

Average Highway
Speed

Curves by Class

35
36

37-41
4246

47-52

53~54

55-56

59-62
63~64

65-66

Card 3

19-78

Be-d

Must contain a value from 1 to
Must contain a value from 1 to

W W

Must contain a nonzero numeric
entry < Item 13 x 1,000.

Must contain a nonzerc numeric
entry < Item 13 x 1,000.

Must contain a nonzero numeric
entry.

Must contain a numeric value.

Must contain a numeric value.

Must contain a positive numeric
value. The value must correspond
to the value in Item 36 and either
the default ADT volume groups or
those input on parameter cards to
the edit program.

Must contain a value > 0100,
Must contain a value from 15 to 56.

If Item 8 < 14 and ITtem 33 is
omitted, this item must contain a
value from 20 to 70. Otherwise,
this item must contain "00".

a. 1f Ttem 8 < 14, this item must
be omitted or meet the following
spacifications: For each
curvature class, the number of
curves field must contain a
numeric value. If the number of
curves is » 0, the corresponding
curve length field must contain
a nonzero numeric value. If the
number of curves equal "00", the
corresponding curve length field
must contain 000",

b. Otherwise, this item must be
omitted or meet the specifications
shown in part a.



Card 4

54, Grades by Class 19-48

Card 5

55. Bridge Identification 19-78
Numbers

Card 6

56. At-Grade Railroad 19-74

Crossing Identification
Numbers

a.

If Ttem 8 < 14, this item must
be omitted or meet the following
specifications: For each
gradient class, the number of
grades field must contain a
numeric value. If the number

of grades is > 0, the corre-
sponding length of grade field
must contain a nonzero numeric
value. If the number of grades
equals 0, the corresponding
length of grade field must contain
"000". The sum of the grade
lengths must equal the section
length.

Otherwise, this item must be
zero or the entire card must

be omitted or it must meet the
specifications shown in part a.

This item (card) may be omitted.
If supplied, it must contain
positive numeric values.

This item (card) may be omitted.
If supplied, the first six positions
of each crossing number must be a

positive numeric value.

The seventh

character must be alphabetic.






APPENDIX F

“PROCEDURES FOR DETERMINING
AVERAGE HIGHWAY SPEED

Average highway speed is defined in the 1965 "Highway 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 3.59)
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 rdte of superelevation.)

A worksheet for average highway speed calculation is shown in Figure F-1.
The steps in its use are as follows:

1. For the section of highway being analyzed, tally the total
number of curves in each design speed grouping, in the column
headed 'number of curves.”

2. Yor each design speed grouping in which curves have been tallied,
-select from Table F-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, TFrom the total number of curves, determine the total curve length,
using Table ¥-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 the length
of section of highway by the total travel time and then multiply
by 60 min./hr. to cbtain the average highway speed (AHS) in miles
per hour. ‘
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A sample calculation
a ruval section, three 40 ¢
time of 0.68 minutes,
1.26 minutes. The tot
miles (lower table).

ten o

wali

of 4.20 miles, giving a ta : g
is multiplied by 0.86 minu renl speed),

g added to
travel time
value (4.26
way speed

giving a tangent travel ©
the previo v posted
of 4.26 minutes. The
min.) and multiplied by 60

is then

of 59 m.p.h.

Degree of |
curvaturg 1/ |

Section length —

= Total curve length




Table F-l~-Travel

times for curves of various design speeds 1/

F~3

Travel time in minutes for number of curves indicated
Design
Speed
1 2 3 4 5 3 7 8 9 10 11 12 13 14 15

25 0.36 0.72 1.08 1.44 1.80 .16 2.52 .88 3.24 3.60 3.96 4.32 4.68 5.04 5.40

30 0.30 0.60 0.90 1.20 1.50 .80 2.10 .40 2.70 3.00 3.30 3.60 3.90 4.20 4.50

35 0.26 0.51 0.77 1.03 1.29 .54 1.80 .06 2.31 2.57 2.83 3.09 3.34 3.60 3.86

40 0.23 0.45 0.68 .90 1.13 .35 1.58 .80 2.03 2.25 2.48 2.70 2.93 3.15 3.38

45 0.20 0.40 0.60 0.80 1.00 .20 1.40 .60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

50 0.18 0.36 0.54 0.72 0.90 .08 1.26 b4 1.62 1.80 1.98 2.16 2.34 2.52 2.70

55 0.16 0.33 0.49 0.65 0.82 .98 1.15 .31 1.47 1.64 1.80 1.96 2.13 2.29 2.45

60 0.15 0.30 0.45 0.60 0.75 .20 1.05 .20 1.35 1.50 31.65 1.80 1.95 2.10 2.25

65 0.14 0.28 0.42 0.55 0.69 .83 0.97 .11 1.25 1.38 1.52 1.66 1.80 1.94 2.18

Table F-2--Total curve length 2/
Total curve length, in miles, for number of curves indicated
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0.15 0.30 0.45 0.60 0.751] 0.90 1.0 1.200 1.35 1.50| 1.65 1.80 1.95 2.10 2.25| 2.40 2,55 2.70 2.85 3.00
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3% 40
3.15  3.30  3.45 3.60 3.75 | 3.90 4.05 4.20 4.35 4.50 ) 4,65 4.80 4.95 S5.10 5.25| 5.40 5.55 5.70 5.85 6.00
41 42 43 44 45 46 47 48 49 50 51 52 33 54 55 56 57 58 59 60
6.15  6.30 6.45 6.60 6.75 | 6,90 7.05 7.20 7,35 7.50 | 7.65 7.80 7.95 8.10 8.25} 8.40 8.55 8.70 &.85 9.00

1/ Table F-1 was

derived by multiplying the inverse of the speed (in
minutes per mile) by the effective length of curve (0.15 miles).

2/ Table F-2 is the effective curve length (0.15 mi.) multiplied by
the number of curves.







APPENDIX G

COST ELEMENT DEFINITIONS

Costs are to be reported for the following categories:

1. Preliminary and Construction Engineering = Included are the
costs for field engineering and inspection, consultant fees,
aerial surveys, material testing, borings, etc. Also includes
preparation of PS&E and other reports, traffic and related
studies on specific projects and other engineering costs
assignable to construction.

2. Right-of-Way and Utility Adjustments - Costs for acquisition
of necessary rights of way and, where applicable, those for
access control. Include costs for all lands acquired,
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 includes costs
for all types of utility adjustments (private and public) within
{(or to clear) the right of way. (Betterments are not included.)

3. Grading and Drainage -~ Includes 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.

4. Base and Surface - Includes costs of all base courses and surfacing,
including shoulders, for the through roadway, interchanges, and
frontage roads. Include all curbs and sidewalks.

5. Other - Include all roadway items not included in 2, 3, and 4 above.
Includes traffic control devices, roadside improvements (such as
sodding, planting, roadside rests, etc.), lighting, guardfence,

median barriers, railroad crossing protection (excluding separations).

6. Structure Costs — Includes the costs for all new structures and all
structural improvements. This includes railroad crossing grade
separation structures.







APPENDIX H

EDIT SPECIFICATIONS FOR THE RURAL DATASET

The following specifications are to be met when editing the rural

inventory data.

Items marked with asterisks are those which may

optionally be reported through the MFRS as described in the HPMS/MFRS
Coordination Section in Chapter T.
indicated items must contain zeros on the HPMS inventory vecords

rather than the values indicated below.

Worksheet ltem

1.

*10.

1%.

*12.

13.

14.

1a,

Year

State Code

Type of Section ID

Section Number

Segment

County Code
Functional Class
Federal-Aid System
Jurisdictional
Responsibility
Section Length

Access Control

Number of Through
Lanes

Lane Width

Median Width

Data Card

195

6=17

18

19-21

22~23

24

25

26-29
30

31-32

33-34

35~36

If this option is selected, the

Edit to be Performed

Must equal 78 for this submittal.

Must match State code on the edit
program control card.

Must contain a value from 1 to 3.

Must be unigque to this section on
a statewide basis.

Must be zero for this submittal.

Must contain a nonzevro numeric
value.

Must equal one of the following:
”01“, “02”‘9 Naﬁﬂg 09073‘19 Wagﬂﬂ

Must equal one of the following:
”1"9 !!2”9 ”4”3 WSMQ

Must contain a value from 1 to 4.

Must contain a nonzero numeric entry.
Must contain a value from 1 to 3.

Must contain a value from 01 to 11.

Must contain a value from 07 to 15,

Must contain a numeric value. If
Item 13 < 2, must contain "00".



17.

180

19.

20.

21.

22,

23.

2&6

25.

26%

M@diamvape

Shoulder Width
a. Right
b. Left

Shoulder Type

Drainage Adequacy
Surface Type
Pavement Section

Structural Number or
Slab Thickness

Pavement Condition

Skid Resistance

Number of Grade-
Separated
Interchanges

38-39
40-41

42

43

4445

46

47-48

49-50

51=52

53~54

He2

If Ttem 16 > O, this item must
contain a value from 1 to 3.
Otherwise, it must contain "4".

Must contain a value from 00 to 12,
Must contain a value from 00 to 12.

If Item 18a > 0, this item must
contain a value from 1 to 3.
Otherwise, it must contain "47
or 79 5?%’ .

Must contain a value from 1 to 3.

Must contain one of the following:
30", Y40%, a value from 51 to 53,
"60', 70", V80", If Item 8 is
"01", this item must contain a
value from 60 to 80.

If Item 21 > 40, this item must
contain a value from 1 to 5.
Otherwise, it must contain 0.

a. If Item 22 contains "1", this
item must contain a value from
10 to 60.

b, If Item 22 contains "2", this
item must contain a wvalue from
06 to 12.

c. If Item 22 does not contain 1"
or "2", this item must contailn

W@G"} R

If Item 21 » 40, this item must
contain a value from 0L to 50.
Otherwise, it must contain "00".

If Item 8 < 07 and Item 21 > 40,
this item must contain a value
from 20 to 80 or "00¥. Otherwise,
it must contain "00".

If Item 8 < 07, and Item 12 > 3

and Item 16 > 0, this item must
contain a numeric wvalue. Otherwise,
it must contain “007.



279

30.-

31@

33.

*34,

35.

*36.

37.

38.

39.

42,

43.
4é

45,

Number of At-Grade
Intersections with
Public Facilities
with: '

a. Signals 55-56

b. Stop Signs 5758

¢c. Other or No 5960
Controls

‘Number of Major 61-62

Commercial/Industrial/
Recreational Access

Points
Type of Development 63
Terrain 64

Existing Right-of-Way 65-67
Width

Is Widening Feasible? 68

1978 ADT 69-74
Percent Trucks
a., Peak Period - 75~76
b. Off Pesk 77-78
Card 2
K Factor 19-20
Directional Factor 21=23
Peszk Period Capacity  24-28
2000 ADT 29-34
Number of Structures 35-36
Number of At-Grade 37-38

Railroad Crossings

Must contain a numeric entry.
Must contain a numeric entry.
Must contain a numeric entry.

If Item 8 contains "02" or "06",
this item must contain a numeric
entry.

Must contain "1Y or "2,

Must contain a value from 1 to 3.

Must contain a value > 20,

Must contain a value from 1 to 5.
Must contain a nonzero numeric

value.

Must contain a numeric value < 40.
Must contain a numeric value < 40.

Must contain a value from 01 to 24.

Must contain a value from 050 to
075 or "100".

Must contain "00000" or a numeric

value less than or equal to:

a., 2,000 if Item 13 is 2,

b. 4,000 if Item 13 is 3.

c. 1,000 % value in Item 13 if
Item 13 is 4 or more.

Must contain a nonzero numeric entry.
Must contain a numeric value.

Must contain a numeric value.



46. ADT Volume Group 39-40
Tdentifier
47. Expansion Factor L1~44
48. Speed Limit 4£5-46
49, Percent of Length L7~45
with Sight Distance
5 5
50. Horizontal Alignment 50
Adequacy
51. Vertical Alignment 51
Adequacy
52, Average Highway 52=53
Speed
Caxd 3
53, Curves by Class 15-78

Hed

Must contain a nonzero numeric
value corresponding to Item 36
and either the default ADT volume
groups or those specified on the
edit program control card.

Must contain a numeric value

> 0100.

Must contain a value from 15 to 56.

a. If Item 31 contains "1" and
Ttem 21 > 40 and ITtem 13 = 2,
thigs item must contain a numeric
value < 100.

b. If Item 31 contains "2" and
Ttem 21 > 40 and Item 13 = Z,
this item must comtain a numeric
value < 100 or "000".

c. Otherwise, this item must contain
WOOOWQ

1f Item 21 > 40 and Item 53 is omitted,
thig item must contain a value from

1 to 4. Otherwise, 1t must contain

EBQN

If Ttem 21 > 40 and Ttem 54 is

omitted or zero, this item must

contain a value from 1 to 4. Otherwise,
it must contain "0".

a. If Ttem & > 6 and Item 21 > 40

and Item 31 = 1 and Item 53 is
omitted, this item must contain
a value from 35 to 70.

b. If Item 8 > 6 and Item 21 > 40
and Item 31 = 2 and Item 53 is
omitted, this item must contain
a value from 35 to 70 oxr "00".

c. If Ttem 8 < 7 and Item 21 > 40
and Item 53 is omitted, this
item must contain a wvalue from
35 ro 70. -

d. Otherwise, it must be "00".

Tf Ttem 21 > 40, this item must be
omitted, zero, or meet the following
specifications: For each curvature



Card 4

54, Grades by Class 19-48

Card 5

55. Bridge Identification 19-78 .

Numbers
Caxd 6
56. At-Grade Railroad 19-74
Crossing Identification
Numbers

H-5

class, the number of curves field
must contain a numeric value. If
the number of curves > 0, the
corresponding curve length field
must contain a nonzero numeric
value. If the number of curves

= "00", the corresponding curve
length field must contain 000",

If Ttem 21 > 40, this item must be
omitted, zero, or meet the following
specifications: For each gradient
class, the number of grades field
must contain a numeric wvalue. If
the number of grades > 0, the
corresponding length of grade field
must contain a nonzero numeric
value. If the number of grades

= "00", the corresponding length

of grade field must contain "000".
The sum of the grade lengths must
equal the section length.

This item (card) may be omitted.
If supplied, it must contain
nonzero numeric values.

This item (card) may be omitted.

If supplied, the first six positions
of each crossing number must contain
a nonzero numeric value and the
seventh position must contain an
alphabetic character.






APPENDIX I

DETERMINATION OF AVAILABLE SIGHT DISTANCE

In order to provide data for determining speed, it will be necessary to
estimate for 2-lane highways the percentage of a section length having at
least 1,500 feet of sight distance (as measured from the height of the driver's
eye to the road surface) available. Any available data, such as construction
plans, etc., can be used in this determination. The procedure described
below is suggested as a method of determining available sight distance when
this data is not available from existing files.

The suggested procedure for the field inventory crew is as follows:
First, the observer (sitting beside the vehicle driver) estimates ahead
1,500 feet. 1If the pavement surface is visible 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 that could be removed by routine maintenance would not 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 100. This value should then be rounded
to the nearest 10 percent and recorded on the Rural Inventory Worksheet.






The following submittals

Areawide Data Summaries

1. Statewide Area, Population, Mileage, and Travel Summary
2. Rural Data Summary

Small Urban Data Suwumars

Individual Urbanized Are:

Urbanized Area)

5. Annual Bus Usage and Ser

6. Arterial and Colle
(1976-1978)

7. Capital Obligations Summary and Capital Obligations on
Local Roads and Streets 19761978

8. Special Urbanized Arvea Data (Vehicle Occupancy and

Traveltime Data}(To be Reported by Urbanized Area Study

Groups or MPO's)

&~
.
=]

°

. Data Summary (One for Each

Data
Obligations {(in $000)

Statistical Information {To be submitted by States using optional
theoretical sampling approach or States adding volume groups to the
FHWA sample approach,)

sl

1. Number and Ranges of Volume Groups by Functional Class (Figure ITI~1)

Rural and Urban Section Data

States choosing to report some of the required section specific data
in the MFRS s ttal, as discossed in the HPMS/MFRS Coordination
section, page I-7, mast do so by June 1979, and must advise the FHWA
by Aprdil 1, 1979.

4.5, GOVERNMENT PRINTING OFFICE: 1979 624-656/1104 1.3












