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1. INTRODUCTION

PROBLEM STATEMENT

Under the current system of obligation for the development, operation, and
maintenance of our nations' highways the federal, state, and local governments both
share control and assume unique responsibilities., The Federal Government provides
for a large percentage of the cost of highway development through various federal-
aid programs. Highway administration operations and maintenance expenditures are
primarily the responsibility of the state and local governments in addition to capital
development expenses associated with non-federal-aid highways,

There has been a growing concern that the existing funding mechanisms are
not adequate to support the current and future needs for highway financing. This
has resulted in some discussion of the potential for an evolution in the current
federal-state relationship which has produced the financing mechanisms and
responsibilities that exist today. State and local governments may have to assume

greater responsibility for financing and decision making for their transportation
systems.

It has been suggested that a more beneficial use of federal funds could be
achieved by focusing federal-aid programs on routes and responsibilities of truly
national significance. This could redirect roadway responsibilities among the levels
of government. For example, the Federal Government might focus its
responsibilities on the development, operation, and maintenance of a designated
highway system. Other systems would be the total responsibility of the state and
local governments. Limiting federal assistance to the designated system would
leave states and local governments with greater autonomy over the remaining
system, but it would also result in a shift in the financial burden of roadway
development and upkeep. Greater efficiency in the administration and use of funds
might be offset by financial hardship at the state and local level,

GOALS AND OBJECTIVES

The purpose of this study was to investigate the impacts of a realignment of

jurisdictional responsibility of the highway system at the federal, state and local
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levels. The primary goal of the study was to evaluate the financial impacts of
realignment through various hypothetical realignment scenarios, These scenarios
were designed to reflect realignment potentials based on the significance of various
types of roadways to interstate transport. A secondary objective of this study was
to evaluate the legal, organizational, and other institutional factors affecting the

realignment of roadway responsibility within the State of Arizona from a state and
federal perspective.

To satisfy the objectives of this study it was necessary to develop a procedure
whereby the financial impacts of realignment could be evaluated. The procedure
consisted of a computerized spreadsheet containing federal, state, and local highway
expenditures stratified by roadway furctional class and expenditure category. The
highway jurisdiction was redistributed based on several general scenarios of
responsibility, and the highway expenditures for each level of government were
redefined. These scenarios we.e compared to the existing condition in order to
evaluate the financial impacts associated with redistribution. The analysis was

based on a five year history of highway expenditures from 1981 through 1985,

TECHNICAL SUMMARY

The analysis procedure consisted of seven basic phases:

Selection of a roadway classification scheme
Collection of highway expenditure data

State selection

Estimation of missing data

Development of spreadsheet for data analysis
Evaluation of redistribution scenarios

O ©0 ¢ ¢ 0o o ©

Analysis of legal requirements

Roadway Classification

Several roadway classification schemes were evaluated for potential use in
this study. These included administrative, functional, and other roadway
classification schemes. The functional classification scheme was selected for this

study based on its common use among states and the availability of roadway
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expenditure data keyed to roadway functional class. Functional classification is the

process by which streets and highways are grouped according to the character of
service they are intended to provide.

Expenditure Data

The primary sources of data for this study were the Federal Highway
Administration (FHWA), and the Arizona Department of Transportation (ADOT).
The FHWA supplied data for North Carolina, Pennsylvania, and Washington for state

and local highway expenditures by roadway functional class. The ADOT supplied the
data for the State of Arizona.

State Selection

Three states were selected to be included in the analysis along with Arizona.
These states are North Carolina, Pennsylvania and Washington. The additional
states were selected based on the availability and reliability of state and local
roadway expenditure data. The relationship of the state as a donor or donee with

respect to the federal highway user revenue fund was also used as a selection
criteria,

Missing Data Estimation

More than 80 percent of the individual data items required for this analysis
were available from either published sources or state records. The missing state and
local expenditure data were estimated based on existing data using linear
interpolation and other estimation procedures.

Spreadsheet Analysis

Data were compiled into a computerized spreadsheet. Federal, state, and
local highway expenditures were aggregated for the five year study period (1981
through 1985) for each state by each of six rural and six urban roadway functional
classes. The spreadsheet was programmed such that the expenditures for entire
functional classes, or portions thereof, could be shifted among the three levels of

government, simulating the financial impact of changes in jurisdictional



responsibility. This facilitated the generation of summary reports describing
financial obligation under a variety of hypothetical scenarios of jurisdictional
responsibility.

Redistribution Scenarios

The primary basis for the definition of the redistribution scenarios was the
concept that some federal-aid programs would be shifted and that the Federal
Government would take over complete responsibility (design, construction, and
maintenance) for a highway system designated as having interstate significance.
The "federal routes of interstate significance system" varied over several scenarios
to include 100 percent of the interstate system, plus portions of the rural principal
arterial system and the urban freeway system. Seven scenarios were defined in
addition to the existing conditions. A perspective on the shifts in the financial
burden between federal, state, and local governments was assessed based on the
1981 through 1985 expenditure data.

Analysis of Results

The impact of the redistribution scenarios on individual states is primarily
related to the existing funding relationship between the federal, state, and local
governments. Among the four states studied, the largest local percentage of total
roadway expenditures was in Arizona. A major factor in establishing the local share
of total expenditures is the amount of state revenues passed back to the local
jurisidictions. ADOT currently returns 50 percent of state highway revenues to
local governments (highest among all states studied), and these funds were
considered local expenditures, State plus local expenditures in Arizona were

estimated to account for 78.5 percent of total roadway expenditures under the
existing conditions of responsibility.

Limiting federal-aid to the interstate system shifts a substantial burden of
highway finance to the state and local governments for all states studied, while the
percent participation of the Federal Government declines. In Arizona, the state
plus local share increased from 78.5 percent to 84.0 percent of total expenditures.

The federal share is increased to approximately the existing conditions for

Arizona and Pennsylvania under the scenario where the entire interstate and rural
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principal arterial system become federal responsibility. Under this scenario the
federal share of expenditures for North Carolina and Washington would still be 4 and

10 percentage points below the respective existing conditions.

The scenario where the entire interstate, rural principal arterial, and urban
freeway systems become federal responsibility results in the greatest number of
roadway miles being transferred. In Arizona, this scenario results in 25.2 percent
federal share of expenditures. This is, however, the lowest federal share for any of
the states studied.

Legal Requirements

A review was made of the federal and Arizona state laws on which current

highway financing programs are based in order to determine legal changes required
to implement funding redistribution scenarios.

Changes in the funding apportionment formulas and the definitions of the
roadways which comprise the federal-aid system would require changes to Title 23
of the United States Code. Another legal issue is the potential conflict between the
funding authorizations currently approved by Congress through 1991, and the
redistribution of funding hypothesized in this report. Also, funds authorized by
Congress can be subject to limitations on obligation per the Congressional Budget
and the Impoundment Control Act of 1974, While the limitations do not reduce
apportionments to the states, they do restrict the total obligations that can be
incurred in a given year. It is not clear as to whether this Act would require

revisions if a funding redistribution was instituted.

On a state level, all of the state funding sources and distributions are defined
by statute. Changes in the funding levels required by the state to construct and
maintain highway projects may require changes to the state funding sources and
distribution.  The Arizona Revised Statutes also define federal and state
responsibilities for designated roadway.

To change the level of local funding required for transportation improvements
would require changing the Arizona Revised Statutes and would require local action

on the part of the county board of supervisors or city or municipal governments if
tax changes are required.
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2. ANALYSIS PROCEDURE

ROADWAY CLASSIFICATION

A prime requirement of this study was the identification of a roadway

classification scheme which had the following characteristics:

0

o

Common usage by all of the states in the study.

Roadway expenditure data had to be commonly associated with each
roadway class by all states in the study.

The classification scheme had to have a meaningful relationship to the
concept of roadways having interstate significance. That is, the idea that
a class, or a portion of a class, of roadways were designated as having
interstate significance had to be meaningful and realistic in terms of the
types of travel served by the roadway.

Several classification schemes were identified and reviewed for use in this
study. These included:

0

Design Type - Classification would be based on major geometric design
features, e.g., limited access versus conventional roadways, multilane
versus two-lane. This is typically used for location and design procedures.

Route Numbering System Classification - This is the typical numbering
system used throughout the nation on U.S., state and county roadways.

Core and Supplemental Routes - Arizona has established and implemented
criteria for eligibility in the state highway system. Routes which are
identified as clearly satisfying state-level criteria have been designated
as core routes, All other routes on the state highway system have been
designated as supplemental.

Administrative Classification - This scheme is used to indicate the
current level of government responsibility. In Arizona, the major
subdivisions are state and local--including cities, counties and Indian
reservations, This system is also used to designate government funding

responsibility, e.g., Federal-Aid Primary or Federal-Aid Secondary
roadways.

Functional Classification - This is the grouping of highways by the
character of service they provide, e.g., rural principal arterials which
"serve corridor movement having trip length and travel density
characteristics indicative of substantial statewide or interstate travel...
and serve all, or virtually all urban areas of 50,000 and over population
and a large majority of those with a population of 25,000 and over."
(FHWA, 1974, pg. 11-9).
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Of these, and other classification schemes identified, only two were selected
as potentially satisfying the study requirements--Administrative Classification and
Functional Classification. The Functional Classification scheme was deemed to
satisfy more effectively the application criteria, particularly with respect to the
availability of expenditure data and the classification relationship to the concept of
roadways having interstate significance. The definitions of the functional
classifications are contained in Appendix B.

Although the Administrative Classification scheme is commonly used
throughout the country, its application is not clearly tied to roadways that could be
considered of interstate significance. For example, not all Federal-Aid Primary or
Federal-Aid Secondary roadways could be considered of interstate significance.
Furthermore, published records of expenditures by Administrative Classification do

not distinguish between state and local roadways in the Federal-Aid Primary and
Federal-Aid Secondary systems.

EXPENDITURE DATA
Functional Class Collector or Higher

The primary source for state and local expenditure data was the FHWA. The
FHWA requires that each state submit annual roadway expenditure data that is
disaggregated by roadway functional class. Local jurisdiction expenditures are
required on a biannual basis. These statistics are summarized in the annual FHWA
publication Highway Statistics. A sample of the reporting form used for this
process, commonly referred to as the FHWA Form 534, is shown in Figure 2-1,
Expenditures for roadways having a functional class of collector or higher are
reported on FHWA Form 534. Figure 2-2 contains the codes used on FHWA Form
534 indicating the government agency, area type and roadway functional class.
State and local data for North Carolina, Pennsylvania, and Washington were

received directly from FHWA by copies of FHWA 534 forms submitted by each
state.

Three area types are used on FHWA Form 534--rural, small urban (5,000 to
49,999 population) and urbanized (population of 50,000 or more). Within both the
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urban and rural area types there are six roadway functional classes shown in
Table 2-1. The roadway functional classifications for small urban and urbanized
areas are the same, and hence these were combined into the single urban category

for use in this study.

TABLE 2-1. HIGHWAY FUNCTIONAL CLASSIFICATIONS

Rural Urban
Interstate Interstate
Other Principal Arterial Other Freeway and Expressway
Minor Arterial Other Principal Arterial
Major Collector Minor Arterial
Minor Collector Collector
Local Local

Discussions with ADOT personnel indicated that there was considerable
skepticism regarding the accuracy of the Arizona FHWA Form 534 data. The total
state expenditures were considered accurate, however the disaggregation of the
total by functional class for Arizona was not based on actual expenditures.
Expenditures by functional class for Arizona have been based on a percent of total
expenditures developed by the state from historical data. Data for the state

expenditures is not routinely aggregated by roadway functional class.

An updated version of the FHWA Form 534 data was obtained from Arizona
records for 1985 state data. Similar updates were not available for the other study
years and this data was taken directly from FHWA 534 forms submitted to FHWA.
Local jurisdiction expenditure data for Arizona was obtained directly from state

records. A sample of the form used to report local expenditures in Arizona is shown
in Figure 2-3,

Table 2-2 indicates the sources of the data obtained for this study. Table 2-3
summarizes the data obtained and indicates the missing data that required

estimation. The procedures used to estimate the missing data are discussed later in
this report.
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TABLE 2-2. DATA SOURCES FOR ROUTES OF INTERSTATE SIGNIFICANCE

State(s) Jurisdiction Source Form

Arizona State ADOT Federal Form 534
Local (all Functional ADOT Arizona Form 76-4101
Classes)

Pennsylvania, State FHWA Federal Form 534

North

Carolina, and  Local (all Functional FHWA/ Federal Form 536

Washington Classes combined Highway Statistics as reported in

total)

Local (Functional
Classes collector
and above)

Highway Statistics

FHWA Federal Form 534

TABLE 2-3. MATRIX OF AVAILABLE EXPENDITURE DATA

Form

State 534 1981 1982 1983 1984 1985

Arizona State N/A X X X X

Local(a) Y Y Y Y Y

North Carolina State X X X X X
Local X X X N/A N/A

Washington State X X X X X
Local X X X X N/A

Pennsylvania State X N/A X X X

Local N/A X X X X

(a) Arizona local jurisdiction data obtained from ADOT records

X
Y
N/A

Available

o on

Partially available, required some estimation
Not available, required estimation
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The data contained on FHWA Form 534 includes total expenditures for all
roadways classified as collector or higher. Three project funding categories exist--
federal-aid system (FAS) projects include both federal-aid projects (FAP) and non-
federal-aid projects (NFAP), and there are non-federal-aid system projects (NFASP).
FAP money includes primarily federal funds plus state or local rnatching money,
The NFAP funds are purely state or local monies. The NFASP funds are primarily
state or local money but could include some very minor federal dollars. The
proportion of federal funds in the NFASP expenditures could not be determined, and
hence this data was assumed to represent all state or local funding. This was not
considered to significantly bias the results of this study.

Local Expenditures on Local Roads

Local jurisdiction expenditures on local roads were determined using data
reported on the FHWA Form 536 which is summarized directly in the Highway
Statistics publication. This data contains total reported expenditures for all
roadway classes by local jurisdictions as illustrated in Tables 2-4 and 2-5. The local
expenditures reported on FHWA Form 534 were subtracted from the total
expenditures illustrated in Tables 2-4 and 2-5 for each year of the study period. The

result was taken as the local expenditures on roadways with a local functional class.

Accounting by Jurisdiction and Functional Class

To determine an accounting procedure whereby federal, state, and local
expenditures could be estimated by functional class remained. The accounting
procedure was required to reflect federal, state, and local participation in highway
finance under the existing conditions of responsibility and under the hypothetical
conditions created by the redistribution scenarios. Federal participation by roadway
class was defined as those expenditures indicated on FHWA Form 534 for federal-aid
projects, multiplied by the federal participation ratios for the different project
types. The federal funding percentages are shown in Table 2-6.
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TABLE 2-6. FEDERAL-AID FUNDING PERCENT
BY FUNDING CATEGORY

Category Percent

Interstate 94.27
Federal-Aid Primary 92.48
Federal-Aid Secondary 92.48
Urban 92.48
Hazard Elimination, Safety,

Traffic Operation and TSM 90.00
Bridge 80.00

Source: ADOT

The five year total federal expenditures by state reported in Highway
Statistics were used as control totals. Federal, state, and local expenditure
estimates describing the existing conditions were adjusted such that the reported
and estimated federal totals were in agreement for the study period. This procedure

is detailed in Chapter 3. The reported federal expenditures by state are shown in
Table 2-7.

TABLE 2-7. EXPENDITURE OF FEDERAL FUNDS ADMINISTERED BY THE FEDERAL
HIGHWAY ADMINISTRATION DURING CALENDAR YEAR (THOUSANDS OF DOLLARS)

State 1981 1932 1983 1984 1985 Total
Arizona 141,633 103,964 101,189 185,497 227,284 809,567
North Carolina 190,029 160,176 149,935 240,519 287,415 1,028,074
Pennsylvania 379,891 389,904 329,842 430,468 730,650 2,310,755
Washington 389,670 305,102 241,158 323,686 350,995 1,510,611

Source: Highway Statistics, 1981, 1982, 1983, 1984, 1985 (Table FA-3)

2-11



State or local expenditures were taken as the sum of the state or local
expenses for non-federal-aid projects plus the state or local percent of expenses on
federal-aid projects. These data were taken directly from the FHWA 534 forms.
Local expenditures for local roads were estimated as the difference between the

expenses reported on the FHWA 536 forms as summarized in Highway Statistics, and

those expenses reported on the FHWA 534 forms for local governments.

There are 17 individual expense categories reported on FHWA Form 534, In
order to reduce the size of the spreadsheet matrix and to facilitate the comparison
of the results to other data sources, these expense categories were aggregated to
the eight individual items shown in Table 2-8.

TABLE 2-8. ANALYSIS EXPENSE CATEGORIES

Right-of-Way
Engineering
New Construction
Total Reconstruction
Total Bridge
Safety/Traffic Operations/TSM
Environmental

Total Maintenance

STATE SELECTION

To reduce credibility problems with FHWA Form 534 data from other states
the availability and reliability of the data were used as a primary selection criteria.
A list of states was obtained from the FHWA indicating those states thought to
submit reliable state data, and indicating which states consistently reported local
expenditures. A listing of the states regarded as supplying reliable state leve!l data
is given in Table 2-9. From this list, four states were selected as candidates for this
study and follow-up contacts were made at the state level to discuss data reporting
procedures. These states were Iowa, North Carolina, Pennsylvania, and Washington.
Each of the four states confirmed that the state level data was compiled from

accounting procedures that keyed expenditures to roadway functional class.
Therefore, the data were considered reliable.
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TABLE 2-9. STATES INDICATED TO HAVE REPORTED RELIABLE
STATE LEVEL FHWA FORM 534 DATA FOR 1985 AND TO
HAVE REPORTED LOCAL LEVEL DATA FOR 1983 OR 1984

Reported Local Data

State 1983 198%
Alabama X
Georgia X
Illinois X
Indiana
Iowa X X
Kansas X
Kentucky X
Michigan
Minnesota
Missouri X X
Montana X

New Hampshire

New Mexico

North Carolina X

North Dakota X

Ohio

Oregon X
Pennsylvania X X

Rhode Island
South Dakota X X
Tennessee X

Texas

Utah X X
Vermont X

Virginia
Washington X X
Wisconsin
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The four states, in addition to Arizona, were reduced to three after reviewing
data describing the comparison of federal highway trust fund receipts attributable
to the states and federal-aid apportionments from the fund. These data, shown in
Table 2-10, indicated that three of the states, including Arizona, have received
significantly more from the fund then they have contributed. Pennsylvania has
received approximately the same amount that it has contributed, and North Carolina
has received considerably less funding than it has contributed. It was desirable to
include states on both sides of this donor/donee issue, therefore Washington and
North Carolina were included for further study. Pennsylvania was selected because

it was the closest to being neutral on this issue.

TABLE 2-10. RATIO OF APPORTIONMENTS TO PAYMENTS FROM
THE FEDERAL HIGHWAY TRUST FUND

Fiscal Year Fiscal Year
State 1984 1985 Cumulated (a)
Arizona 1.65 1.24 1.52
Iowa 1.33 1.40 1.13
North Carolina 0.84 1.04 0.33
Pennsylvania 1.05 1.42 1.12
Washington 1.48 1.78 1.70

(@) Cumulated since 7-1-56 through Fiscal Year 1985
Source: Highway Statistics 1984 and 1985 (Table FE-221)

ESTIMATING MISSING DATA

Unfortunately, not all of the data required were available for each year of the
analysis period. For example, the information in Table 2-3 indicates the available
and missing data for each year of the study period. Missing data items were
estimated based on existing data and trends in expenditures.
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The estimation of missing data was performed at two levels of analysis. The
first and most complex estimation procedure was designed to estimate the data that
was not reported by the local jurisdictions within the State of Arizona. Table A-6 in
Appendix A indicates the existing data and missing data for the local jurisdictions in
Arizona. There are 79 municipalities and 15 counties in Arizona which are required
to report highway expenditures. Only 19 had completed expenditure reports for the
period 1981 through 1986. The 1986 data were included in the estimation of missing
data because it provided a data point beyond the study period allowing for the
interpolation of trends, and because the data reporting was more complete than that
for either 1984 or 1985.

Of the possible quantities in the matrix shown in Table A-6, 65.8 percent (371
values) were reported. The reported data accounted for cver 738 percent of the
estimated total local expenditures. A detailed estimation procedure was employed
for the Arizona data so that the best available information would be used for the
analysis of the impacts within the state.

The missing local jurisdiction expenditure data was estimated for each year of
the study period. The estimation procedure was based on a linear regression
determination of the annual change in the expenditures by local governments using
the existing data. The annual change in expenditures per jurisdiction was
aggregated to represent an estimate of the statewide annual change., The statewide
estimate of the annual change was factored based on the population of the
jurisdictions to account for the effect of missing data, and this value was used to
generate an initial estimate of the total statewide annual highway expenditures for
local jurisdictions. The initial annual totals were then factored by the proportion
each jurisdiction represented of the sum of the average annual expenditures based
on the existing data. These values represented the estimates of the missing annual
expenditures. The final statewide totals for the local jurisdictions were calculated
as the sum of the existing data and the missing data estimates. A detailed
description of this procedure is given in Appendix A,

A second level of estimation was used for the missing data from other states,
and for the state expenditures for Arizona in 1981. Annual state or local totals for

expenditures were estimated for those years with missing data. These totals were
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then proportioned among roadway functional classes and spending categories based
on historical percentages. This essentially created a FHWA Form 534 from the
state and local estimates of total annual expenditures. Details of this procedure are
contained in Appendix A.

SPREADSHEET DEVELOPMENT

A spreadsheet was developed as the programming mechanism for the analysis
of the redistribution scenarios. A sample of the data contained in the spreadsheet is
shown in Table 2-11. The spreadsheet in Table 2-11 contains data representing the
expenditures for Arizona for the period 1981 through 1985. Data are presented for
four rural functional classes, and are stratified by federal, state, and local
expenditures and eight expenditure categories. Overall, the spreadsheet contains
data for six rural and six urban functional classes of roadway.

Spreadsheets were generated for each of the four states selected for analysis,
and the data were entered representing the historical expenditures for the study
period. The percent of federal participation, indicated in the column headed by
"Percent Federal Dollars," was used to calculate the federal expenditures for each
roadway type and spending category based on the state and local jurisdiction data.
The total and percent of total expenditures attributed to each jurisdiction is given in
the last six columns on the right-hand side of the spreadsheet.

A complete set of data describing the historical distribution of expenditures

for each state is given in Appendix C. A User's Guide describing the spreadsheet
model is also contained in Appendix C.

The hypothetical redistribution of the jurisdiction over the highway system
was accomplished by manipulating the federal matching ratios in the "Percent
Federal Dollars" column. For example, a scenario where the Federal Government
turns over total responsibility for a roadway type to state and local governments is
simulated by reducing the "Percent Federal Dollars" to zero. Total responsibility by
the Federal Government was represented by a value of "Percent Federal Dollars"
equal to 100. Federal responsibility for a portion of a roadway type was simulated
by the equivalent percent in the "Percent Federal Dollars" column.
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REDISTRIBUTION SCENARIOS

The redistribution scenarios were designed primarily to evaluate the impacts
of shifting the responsibility for routes of interstate significance from state and
local government to the Federal Government. Under the existing conditions the
Federal Government contributes funds for roadway expenditures for all roadway
classifications except urban and rural local. Not all roadway projects qualify for
federal funding. The interstate highways and roadways designated (as included in
the Federal-Aid Primary and Federal-Aid Secondary programs) receive most of the

funding. All of the expenditure categories except maintenance are eligible for
federal matching funds, as indicated in Table 2-11.

The Federal Government does not currently assume total responsibility for
highway system, i.e., the expenses associated with development, operations, and
maintenance of a roadway. Under the scenarios defined for this study, the Federal
Government would assume total responsibility for portions of the highway system
designated as having interstate significance, and eliminate any support for other
highways. In effect, state and local governments would be required to manage
highway expenditures from state and local revenue sources.

Seven alternative scenarios were developed to evaluate the impacts of the
redistribution of responsibility. Conceptually, a system of interstate significance
would naturally contain the interstate highway system as the basic element. This
was the basis for Scenario 1, and was a major portion of each scenario. The other
scenarios added varying portions of the rural principal arterial system and the urban
freeway/expressway system to the interstate highways as the routes of interstate

significance. These scenarios are summarized in Table 2-12.

The evaluation of the impacts of the redistribution scenarios was based on the
shift in the expenditures that would have resulted if the scenario had been instituted
at the beginning of the study period. The initial evaluation assumed that the cost of
roadway improvements would not be affected by the redistribution of responsibility.
An assessment of cost savings which could result from removing federal
requirements from projects was also made.



Scenario

1

2A
2B
2C

3A
3B

TABLE 2-12. SCENARIO FOR THE FEDERAL INTERSTATE

SIGNIFICANCE HIGHWAY SYSTEM

Percent of Functional Class

Interstate

100

100
100
ioo

100
100

Rural
Principal Arterial

0
25
50
75

50

100
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Urban
Freeway/Expressway

0
0
0
0

50
100



3. ANALYSIS OF RESULTS

EXISTING CONDITIONS

The impact of the redistribution scenarios on individual states is primarily
related to the existing funding relationship between the federal, state, and local
governments. The aggregate estimates of the federal expenditures in each state

during the study period are shown in Table 3-1 along with the FHWA values reported

in Highway Statistics, The modeling system estimated federal expenditures on a
disaggregate basis by roadway functional class and spending category. The
aggregation of the results shown in Table 3-1 reveals excellent agreement with the
data reported by FHWA for North Carolina and Washington. The estimated
aggregate federal expenditure exceeded the reported value by 28.5 percent for
Pennsylvania. Although this estimation error was higher than desirable, it was not

considered sufficiently inaccurate to alter the general conclusions derived for the
results.

TABLE 3-1. ESTIMATED AND REPORTED FEDERAL EXPENDITURES

(1981-1985 MILLIONS OF DOLLARS)

State
North
Arizona Carolina Pennsylvania Washington
Estimated 1,456.9 1,055.8 2,969.7 1,704.4
Reported(a) 809.6 1,028.1 2,310.8 1,510.6
Percent Difference 80.0 2,7 28.5 12.8

(a) Source: Highway Statistics, 1981, 1982, 1983, 1984, 1985 (Table FA-3)

The estimate of federal expenditures for Arizona exceeded the reported
amount by 80 percent. This represents an unacceptable level of error and it has
serious implications in terms of the reliability of the results, An explanation for the

discrepancy in the estimate for Arizona and the other states is contained in the
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modeling procedure and database used in the estimates. Local level expenditure
data for Arizona was supplied by ADOT and approximately 20 percent of the data
required estimation (see Appendix A). The reporting of the distribution of local
expenditures between federal-aid and non-federal-aid projects was very sporadic.
This distribution required estimation based on two years of aggregate data supplied
by ADOT (see Appendix A Tables A-15 and A-16). The estimation procedure
resulted in the distribution of expenditures between federal, state, and local
jurisdictions shown in Table 3-2 by roadway functional class.

TABLE 3-2. ESTIMATED PERCENT DISTRIBUTION OF
EXPENDITURES FOR ARIZONA

Functional Class Federal State Local
Rural
Interstate 30.7 19.3 0.0
Principal Arterial 27.7 41.0 31.3
Minor Arterial 34.8 49.9 15.3
Major Collector 61.8 20.4 17.8
Minor Collector 0.0 15.5 84.5
Local 0.0 0.0 100.0
Urban
Interstate 23.4 16.6 0.0
Other Freeway 61.6 38.4 0.0
Principal Arterial 51.4 0.6 48.0
Minor Arterial 38.6 0.5 61.0
Collector 19.8 0.2 80.0
Local 0.0 0.0 100.0

A comparison of the values for Arizona, given in Table 3-2, to those generated
for the other states, shown in Tables 3-3 through 3-5, reveals the most likely source
of the problem with the Arizona estimates. The data indicate what appears to be
an inordinate share of expenditures attributed to the federal level for local
roadways, and this is accompanied by a less than reasonable share of state expenses.
For example, the distribution of expenditures for urban principal arterials is 51.¢
percent federal, 0.6 percent state and 48.0 percent local. This is a direct result of

the distribution between federal-aid projects and non-federal-aid projects for local
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roadways generated from data supplied by ADOT for 1981 and 1982 (see Table A-16
Appendix A), and the accounting procedure where federal matching ratios (see
Table 2-6) were applied to all federal-aid project monies to determine the federal
share. The data in Table A-16 Appendix A indicate that 43 percent of the
expenditures on urban principal arterials were associated with federal-aid projects.
None of this money was assigned to the state level ‘in this accounting procedure,
hence the resultant estimate in the state level expenditures for urban principal
arterials. Similar statements can be made concerning urban minor arterials,

collectors, and rural major collectors.

TABLE 3-3. ESTIMATED PERCENT DISTRIBUTION OF

EXPENDITURES FOR NORTH CAROLINA

Functional Class Federal State Local
Rural
Interstate 82.5 17.5 0.0
Principal Arterial 58.9 41.1 0.0
Minor Arterial 45.2 54.7 0.1
Major Collector 33.9 65.9 0.2
Minor Collector 3.1 96.5 0.3
Local 0.0 0.0 0.0
Urban
Interstate 84.2 15.8 0.0
Other Freeway 69.4 29.5 1.1
Principal Arterial 46.1 49.8 4.1
Minor Arterial 30.9 54.8 14.2
Collector 9.4 38.3 52.4
Local 0.0 0.0 100.0
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TABLE 3-4. ESTIMATED PERCENT DISTRIBUTION OF
EXPENDITURES FOR PENNSYLVANIA

Functional Class Federal State
Rural
Interstate 77.9 22.1
Principal Arterial 43.4 56.6
Minor Arterial 16.0 84.0
Major Collector 40.8 59.2
Minor Collector 12.9 4.4
Local 0.0 0.0
Urban
Interstate 79.2 20.8
Other Freeway 55.7 44.3
Principal Arterial 59.1 40.9
Minor Arterial 6.1 93.9
Collector 7.7 24.8
Local 0.0 0.0

TABLE 3-5. ESTIMATED PERCENT DISTRIBUTION OF
EXPENDITURES FOR WASHINGTON

Functional Class Federal State

Rural
Interstate 8
Principal Arterial 3
Minor Arterial 3
Major Collector 2
Minor Collector 2
Local

Urban
Interstate 7
Other Freeway 5
Principal Arterial 6
Minor Arterial 3
Collector
Local



The underlying reason for this errant accounting of expenditures for Arizona is
not clear. However, the error appears to be in the attribution of funds between
federal-aid and non-federal-aid projects for local jurisdictions in Arizona based on
the 1981 and 1982 data. It should be noted that an adjustment in the distribution of
expenditures for urban principal arterials, minor arterials, collectors and rural
major collectors such that these figures appear consistent with the jurisdictional
responsibility of these highways, could easily account for the aggregate
overestimation in the federal share of expenditures.

The estimated existing condition for each state is shown in Table 3-6. The
total expenditures for each state, and the reported federal expenditures given in
Table 3-1, were used as control totals to determine the adjusted representation of
the existing condition. The state and local share of total expenditures were

adjusted based on the percent that they represented of the total federal-aid project
monies within each state.

TABLE 3-6. ESTIMATED EXISTING CONDITION FOR EACH STATE

Millions of Dollars Percent
State Federal State Local Total Federal State Local
Arizona 1,456.9 368.1 1,939.7 3,764.7 38.7 9.8 51.5

North Carolina  1,055.9 985.5 433.9 2,475.3 42.7 39.8 17.5
Pennsylvania 2,96%.7 3,011.5 1,845.8 7,827.0 37.9 38.5 23.8

Washington 1,704.4 667.1 1,445.1 3,816.6 44,7 17.5 37.3

The results of this final adjustment are shown in Table 3-7. The values in
Table 3-7 represent the existing condition used for comparative analysis with the
redistribution scenarios. The redistribution scenarios for North Carolina,
Pennsylvania, and Washington were not affected significantly by errors in the
estimation of the existing federal expenditures because the accounting procedure
assigned the total cost, or a percent thereof, for a given roadway class to each of
the jurisdictions.
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TABLE 3-7. ADJUSTED EXISTING CONDITION FOR EACH STATE

Percent of Total Expenditures

State

State Federal State Local and Local
Arizona 21.5 19.6 58.9 78.5
North Carolina 41.6 40.9 17.5 58.4
Pennsylvania 29.5 46.6 23.8 70.4
Washington 39.6 21.6 38.8 60.4

A major factor in establishing the distribution of expenditures shown in
Table 3-7 are the current state policies for establishing highway jurisdictional
responsibility, and the amount of state highway revenues that are passed back to the
local governments, ADOT currently returns 50 percent of state highway revenues
directly to local governments. In the accounting procedure for this study these
funds are considered local expenditures. As shown in Table 3-8, there is a direct
relationship between the share of total expenditures attributed to local governments

and the amount of state revenues returned to local governments for local highway
improvements.

TABLE 3-8. PERCENT OF STATE HIGHWAY REVENUES

RETURNED TO LOCAL GOYERNMENTS

State Percent
Arizona 50
North Carolina 7
Pennsylvania 12
Washington 34

Source: State Revenue Reports
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The most consistent indicator of the impact of the redistribution across states
is the change in the total state plus local responsibility. This normalizes the effect
of the existing state policies on responsibility and the effect of policies regarding
the return of state revenues to local governments. Arizona state and local
governments have contributed the largest percent of total expenditures of the four
states evaluated in this study as shown in Table 3-7.

To further establish the credibility of the modeling procedure, a comparison
was made between the adjusted existing condition for the State of Washington (given
in Table 3-7), and the results of the Washington Department of Transportation
report (WDOT 1983). The WDOT report contained a history of the sources of
revenue for Washington highway expenditures for the years 1962 through 1982 on an
annual basis. The data from the report for 1981 (the only year with complete data
which was coincident with the time period of this study) is given in Table 3-9. The
data in Table 3-9 indicate the percent of total revenues applied to highway
expenditures attributed to federal, state and local sources. The percent of total
revenues attributed to state and local sources must be adjusted by the proportion of
state revenues passed back to local jurisdictions for these data to be compared to
the data in Table 3-7. This adjustment is made in the data presented in Table 3-10.
The data presented in Table 3-10 indicate very reasonable agreement between the
five year estimate of the average distribution of expenditures between jurisdictions
for Washington, and those reported in the WDOT study for 1981.

TABLE 3-9. WASHINGTON DISTRIBUTION OF REVENUE
BY JURISDICTION FOR 198!

Revenues
Thousands Percent
Jurisdiction of Dollars of Total
Federal 247,896 34.5
State 306,046 42.5
Local 165,105 23.0

Source:  WDOT (1983)
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TABLE 3-10. COMPARISON OF REPORTED AND ESTIMATED
EXPENDITURE DISTRIBUTION FOR WASHINGTON

Jurisdiction
State
Federal State Local and Local
Reported(a,b) 34.5 28.1 37.4 65.5
Estimated 39.6 21.6 38.8 60.4

(a) Source: WDOT (1983), represents only 1981
(b) Adjusted to reflect 34 percent pass back of state revenues to local jurisdictions

REDISTRIBUTION SCENARIOS

A summary of the redistribution scenarios is repeated for convenience in
Table 3-11. It was assumed in each scenario that federal participation was confined
to the roadway classes designated as having interstate significance. All costs
associated with the roadway classes on the federal system then became federal
expenditures. All expenditures on roadways not on the federal system were assumed
to become state or local expenditures. For example, what had been designated as a
federal expenditure on a rural principal arterial roadway project funded in
conjunction with the state government, was considered totally a state expenditure
under the redistribution scenarios. Aggregate roadway expenditures for all

jurisdictions remained constant for a given state over all scenarios.

TABLE 3-11. SCENARIO FOR THE FEDERAL INTERSTATE
SIGNIFICANCE HIGHWAY SYSTEM

Percent of Functional Class

Rural Urban
Scenario Interstate Principal Arterial Freeway/Expressway
1 100 0 0
2A 100 25 0
2B 100 50 0
2C 100 75 0
3A 100 50 50
3B 100 100 100
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The data in Table 3-12 is provided to aid with the analysis of the impacts of
the scenarios on the redistribution of funding. The data in Table 3-12 represents

the mileage of each roadway functional class in each of the study states,

The data presented in Tables 3-13 through 3-16 represent the percent of total
expenditures by federal, state, and local governments for each state and scenario.
Included with these data is the number of miles of roadway that would be

designated as part of the federal system under each scenario.

Scenario 1

Limiting federal-aid to the interstate highway system shifts a substantial
burden of highway finance to the state and local governments, while the percent
participation of the Federal Government declines in each case. The states with the
least miles of interstate highway (North Carolina and Washington) have the highest
shift of expenditures to state and local governments. For North Carolina the state
and local expenditures increase from 58.4 percent to 80.9 percent, with the greatest
impact felt at the state level. The state plus local share increases from 60.%
percent to 72.6 percent for Washington, with the largest percent increase being felt
at the local level.

In Arizona the state plus local share increases from 78.5 percent to 84.0
percent, while the federal participation declines from 21.5 percent to 16.0 percent
of total expenditures. The data indicates a substantial increase in expenditures at
the local level in Arizona, with a decrease in responsibility at the state level, This
result appears biased by the error in the data described earlier, and is not considered
reliable. However, the overall impact at the state plus local level is considered
reasonable. This result is indicative of substantial federal support for the interstate
system in Arizona under the existing conditions.

Pennsylvania's situation is similar to that for Arizona, where there is a smaller
increase in state plus local expenditures under this scenario (from 70.4 to 79.8
percent). However, unlike Arizona, nearly all of the shift is felt at the state level in
Pennsylvania. This results because Pennsylvania has responsibility for nearly the
entire highway system that is eligible for federal-aid. The federal share would
decline from 29.5 percent to 20.2 percent under this scenario,
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TABLE 3-13. REDISTRIBUTIG

Scenario

1

2A
2B
2C
2D
3A
3B

Percent of Expenditures

iN SCENARIO RESULTS FOR ARIZONA

Federal State
16.0 13.2
17.2 12.5
18.4 11.7
19.6 10.9
20.9 10.1
20.6 9.5
25.2 5.8

Local

70.8
70.3
69.9
69.4
69.0
69.9
59.0

State
and Local

84.0
82.8
81.6
80.4
79.1
79.4
74.8

Federal
Miles of

Roadway

1,166
1,466
1,766
2,065
2,364
1,769
2,370

TABLE 3-14. REDISTRIBUTION SCENARIO RESULTS FOR NORTH CAROLINA

Scenario

1

2A
2B
2C
2D
3A
3B

Percent of Expenditures

Federal State
19.1 62.8
23.8 58.2
28.4 53.5
33.0 48.9
37.6 44.3
29.5 52.4
39.9 42.0

Local

18.1
18.1
18.1
18.1
18.1
18.1
183.0

State
and Local

80.9
76.2
71.6
67.0
62.4
70.5
60.1

Federal
Miles of

Roadway

795
1,307
1,613
2,130
2,641
1,722
2,848

TABLE 3-15. REDISTRIBUTION SCENARIO RESULTS FOR PENNSYLVANIA

Scenario

1

2A
2B
2C
2D
3A
3B

Percent of Expenditures

Federal State
20.2 54.3
22.9 51.6
25.5 49.0
28.1 46.4
30.8 43.7
27.8 46.7
35.3 39.2

State

Local and Local
25.5 79.8
25.5 77.1
25.5 4.5
25.5 71.9
25.5 69.2
25.5 72.2
25.5 64.7

Federal
Miles of

Roadway

1,514
1,957
2,390
2,823
3,256
2,548
3,572



TABLE 3-16. REDISTRIBUTION SCENARIO RESULTS FOR WASHINGTON

Percent of Expenditures Federal
State Miles of
Scenario Federal State Local and Local Roadway
1 27 .4 25.3 47.3 72.6 727
2A 27.8 24.9 47.3 72.2 1,181
2B 28.3 24.4 47 .3 71.7 1,635
2C 28.8 23.9 47.3 71.2 2,088
2D 29.3 23.5 47.3 70.7 2,542
3A 33.1 19.6 47.3 66.9 1,722
3B 38.8 13.9 47.3 61.2 2,717

Scenario 2 (A, B, C and D)

Scenario 2 differs from Scenario 1 in that a varying percent of the rural
principal arterial system is combined with the interstate system as the federal
routes of interstate significance. In this scenario the percent of cost was used as a
surrogate for the percent of roadway miles. The percent of the rural principal
arterial system included was 25, 50, 75 and 100 for scenarios 2A, 2B, 2C and 2D

respectively. The basic effect was to increase the number of miles of roadway
given over to the Federal Government.

The general impact of this scenario was to increase the federal share of
expenses in each state. In Arizona the federal share increased from 16.0 percent to
20.9 percent of total highway expenses for the five-year period when 100 percent of
the rural principal arterial system was included with the interstate. The total
roadway mileage given over to federal responsibility increased from 1,166 miles
(interstates only) to 2,364 miles with the inclusion of the rural principal arterials.
The percent of total expenses shared by the Federal Government under Scenario 2D
approximates that under the existing conditions for Arizona,

For Arizona the shift in responsibility appears to be from the state level to the
federal level, with little change in local government responsibility from that of
Scenario 1. The total state and local share of expenses would vary from

approximately 83 percent down to 79 percent under Scenario 2 conditions.
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Each of the other states would appear to benefit significantly more than
Arizona under the conditions of Scenario 2. The federal share of total expenditures
would be the largest for North Carolina at 37.6 percent under Scenario 2D. The
smallest federal share would be 29.3 percent for Washington under scenario 2D,
which is still significantly higher than the 20.9 percent for Arizona. In each case
the entire impact in the other states is felt at the state level with no change in local
share from that generated in Scenario 1.

For two states (Arizona and Pennsylvania) the federal share under Scenario 2D
approximates the federal share under the existing conditions. That is, in each of
these states the federal-aid received during the five-year study period was
approximately equivalent to the total expenditures on their respective interstate
and rural principal arterial systems. Equivalent roadway mileage is 2,364 miles for
Arizona and 3,256 miles for Pennsylvania.

In North Carolina and Washington the federal share of total expenditures under
Scenario 2D is still 4 and 10 percentage points respectively, below the existing
federal share for the study period. This is not generally indicative of the position of
these states relative to the donor/donee issue on the federal highway user revenue
fund, as Washington is a donee and North Carolina is a donor.

Scenario 3 (A and B)

Under Scenario 3A the federal routes of interstate significance are assumed to
include 100 percent of the interstate system, 50 percent of the rural principal
arterial system, and 50 percent of the urban freeway and expressway system for
each state. For Scenario 3B, 100 percent of each of the interstate, rural principal
arterial, and urban freeways and expressway systems are included.

For Arizona, Scenario 3A results in a 20.6 percent federal share of
expenditures for approximately 1,769 miles of roadway. This is nearly equivalent to
the federal share for the existing conditions. The major impact of this scenario also
appears to be at the state level.

The impact of Scenario 3A on each of the other states is consistent with the

results in Arizona. This scenario results in a relatively large shift in expenditures
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from the state to the federal level with no impact on local responsibility,
Washington has the highest level of federal share at 33.1 percent.

Scenario 3B transfers the greatest number of roadway miles to federal
responsibility and results in the highest level of federal participation for each state.
In Arizona this scenario results in a 25.2 percent federal share of expenditures,
which exceeds the existing condition by approximately 4 percentage points. This is,
however, the lowest federal share by a significant margin for any of the states
studied.

The federal share under Scenario 3B is 39.9 percent, 35.3 percent and 38.8
percent respectively for North Carolina, Pennsylvania, and Washington. In
Pennsylvania, as in Arizona, this value exceeds the existing share of federal
expenditures. In North Carolina and Washington the federal share is slightly less
than that in the existing condition.

GENERAL CONCLUSIONS

There is a differential impact of the redistribution scenarios on the states
evaluated that is related not only to the current level of federal funding, but also to
the relationship between the state and local governments. Arizona and Washington,
which pass back the highest percent of state revenues to local governments, show
the highest share of expenditures at the local level. North Carolina and
Pennsylvania, which pass back the lowest percent of state revenues to local
governments, show the highest share of expenditures at the state level. State plus
local expenditures represent the highest share of the total for Arizona, which

conversely indicates the lowest federal share of any state at approximately 21.5
percent,

The pass back of state revenues is indicative of the current distribution of
responsibility for highway systems. In North Carolina and Pennsylvania nearly all of
the rural highway systems are state-maintained. In North Carolina the majority of
urban expenditures--including urban collector classification--are made by the state.
In Pennsylvania there were no local jurisdiction expenditures on any roadway above
the rural minor collector classification or the urban collector classification. In

contrast, Arizona local jurisidictions have contributed significant expenditures to all
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roadway classes except the interstates, and in Washington the local jurisidictions

contribute to all roadway classes up through minor arterials.

If the miles of local roadway are excluded, Scenario 2D indicates that the
current levels of federal-aid to Arizona represents an amount equivalent to the
expenditures required on approximately 15 percent of the remaining highway
system. In Pennsylvania this equivalency from Scenario 2D represents 9.3 percent
of the highway system excluding local roadways. The higher share of federal
expenditures in North Carolina and Washington would be equivalent to 9.5 percent

and 11.6 percent of the respective highway systems in these states under
Scenario 3B.

In general, under the hypothesized redistribution scenarios, the state share of
expenditures appears to decrease and the local share appears to increase. This could
require redefining the state and local relationship with regard to state revenues.

The state plus local share of expenditures are the highest for Arizona for each
of the scenarios. The state plus local share for North Carolina and Pennsylvania
were approximately the same for each of the scenarios. The state plus local share
for Washington was similar to that for North Carolina and Pennsylvania, but was in
general slightly lower. There are some slight variations in the relative state plus

local share between states for a given scenario, which appears related to the number
of miles of roadway involved.

Future Impacts

The impacts of any of the redistribution scenarios developed in this study
would be dependent on the future development needs of each state with respect to
the specific roadway functional classifications. For example, if a jurisdiction
anticipated development needs for new urban principal arterials in an amount that
was disproportionately higher than that inherent in the data used for this study, then
this could significantly alter the distribution of expenditures from that calculated.
If future interstate development was to be more or less than that inherent in the
data, this could also significantly affect the results.

Without a needs projection for each state disaggregated by roadway functional

class, it is not possible to evaluate the future impacts of a given scenario. Typical
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needs studies do not present roadway needs by functional class. Revenue projections
cannot be used to evaluate these impacts because they are unrelated to the

development needs for a given roadway type.

Cost Savings

A common statement heard around the halls of state and local government
offices for years has been: "If only the Federal Government wasn't involved, we
could build this project cheaper." The truth or falsity of this statement is very
relevant to the research being undertaken in this project. However, it was found
that sufficient data to provide analytical proof to this hypothesis were not available.
Therefore, it was necessary to attempt to address this issue using a subjective
rather than an analytical approach.

A number of individual discussions were held with ADOT, Maricopa County,
and City of Phoenix personnel to discuss cost savings when federal-aid is not
involved in a project. This was followed by a meeting with representatives from the
FHWA, the City of Phoenix, Maricopa County, the Arizona Transportation Research
Center, and the Right-of-Way, Transportation Planning, and Environmental Planning
sections of ADOT. The discussion centered around the following questions:

1. Does high level of federal money for construction distort state and local
level decision making?

2. Would elimination of federal red tape save money?

3. Do higher standards established by federal policies have other associated
benefits, e.g., safety, liability, operations?

4. Without federal involvement at state and local level, what types of

requirements, programs, policies, or procedures could be eliminated?

Based upon the discussions, minimum and maximum potential saving resulting
from shifting funding responsibility from federal-aid to the state or local
government were estimated. It must be emphasized again that these estimates are
not based upon hard technical data but rather on the experience and knowledge of
the participants in this process. Discussions and saving estimates are presented by
the analysis expense categories as they are reported on FHWA Form 534.



Right-of-Way

The State of Arizona follows the same relocation procedures for either a
federal or state project. Some states follow separate procedures which result in
some savings. It is estimated that a savings range of 0 to 20 percent on right-ot-
way costs might result in a particular project being built with state rather than
federal funds.

Local governments also follow similar right-of-way procedures with or without
federal funding, although on locally funded jobs construction is allowed to start prior
to full right-of-way acquisition. It is estimated that a 5 to 20 percent right-of-way
savings might be realized for locally funded jobs.

Preliminary Engineering

At the state level, preliminary engineering is identical for either a federal or
state-funded job. However, at the local level, the Design Concept Report and
subsequent review results in additional costs estimated at 10 to 30 percent. At the

local level, an additional year is programmed to allow for the preparation and
review of the Concept Report.

It was a concensus of all who participated in this project that the threat of
liability has brought all projects--regardless of funding source--into basic
conformance on design standards. The two bibles of the profession: the AASHTO

"green book" and the Manual on Uniform Traffic Control Devices are used for

guideline standards on all local, state, and federal projects. While there may be

some slight interpretative differences, these documents are generally followed.

Consfruction and Reconstruction

The major difference between federal and state funded construction and
reconstruction costs is the requirement of the Davis-Bacon Act to impose wage
rates for workers on federal projects. This could result in an increase of as much as
20 percent in construction costs. In addition to the Davis-Bacon Act, local jobs also
have increased construction administration and inspection costs required on a

federal-aid job. Thus, a local job construction or reconstruction savings might range
from 5 to 30 percent.



Bridges

Bridges would be similar, although probably have less savings involved than
would construction and reconstruction--0 to 5 percent state, 0 to 10 percent local.

Safety/Traffic

There is probably very little difference between federal and state or locally
funded jobs in safety and traffic control. For analysis purposes, it is estimated as no
change at the state level and 0 to 5 percent at the local level.

Environmental

The environmental process, similar to the liability concerns during preliminary
engineering, is being driven by the threat of environmental-related lawsuits holding
up or stopping projects. Thus the issues and depth of study are very similar in either
federal or state-funded projects. However, state projects require only an
Environmental Assessment while similar federal projects would require a more in-
depth Environmental Impact Statement. Federal projects may also require a 4(f)
Statement. This additional study plus considerably more review time could increase
the environmental study costs from 10 to 40 percent. For similar reasons, local

federal project environmental costs could be reduced by 10 to 50 percent using local
rather than federal money.

Maintenance

No differences are perceived in maintenance costs for federal, state, or
locally funded projects.

Aggregate Saving

To estimate potential cost savings which could be attributed to transferring
federal projects to state or local funding, the ranges of savings estimated in the
previous discussions were applied to redistribution Scenario | as described in
Table 2-12, i.e., the Federal Government funds the interstate system, state and

local governments fund the rest. Remembering that the cost saving reductions were
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subjectively obtained, a cost saving in the range of 0 to 8 percent is estimated for
state projects and | to 7 percent is estimated for local projects. This is possibly less
than what might have been anticipated. However, the savings are computed on the
difference between the 21.5 percent federal contribution today (see Table 3-7) and
the 16.0 percent federal contribution estimated under redistribution Scenario 1 (see
Table 3-13). The savings will vary by scenario, but--on the aggregate--would be in
the range estimated.

In addition to the project costs, there would probably be some administrative
savings if the Federal Government dealt strictly with the interstate system. It is
possible that some data reporting forms could be eliminated resulting in the
reduction of a few staff positions at the state level, or that the number of financial
personnel who deal with federal-aid might be reduced. However, major personnel
cuts, like the elimination of the federally-mandated Councils of Government, would
probably not happen because they are so entrenched into the system. Compared to

the hundreds of millions of dollars spent on design and construction, the personnel
cuts would seem to be minimal.

Potential Changes in Revenue Structure and Distribution

The general trend indicated by the redistribution scenarios is that the Federal
Government would assume less of a proportion of the total roadway cost. Hence,
the state and local share would increase. The change at the state and local level is
primarily dependent on the existing relationship between the state and local
governments with regard to roadway responsibility. For example, in North Carolina
and Pennsylvania, where the state government is responsible for most of the
roadway system except that classified as local, the impacts of the redistribution
scenarios are primarily at the state level. However, in Arizona and Washington,
where the local government's share of expenses for collector and arterial roadways
is substantial, the local government's share of costs would appear to increase
significantly as a result of the redistribution, while the state share decreases or
increases only slightly. Therefore, the need for revenue, or a change in the revenue
distribution or tax structure at the state and local level, is largely dependent on the
existing relationship between state and local governments.



In general the federal expenses would appear to decline. Therefore, it could
be argued that the federal highway tax revenues could be reduced. However, the
Federal Government is not currently structured to administer the operation and
maintenance of a highway system on a national basis. The operation and
maintenance of the highway system would require that the Federal Government
either increase its manpower or purchase these services from existing public
agencies or private companies. This could alter the cost to the Federal Government
and negate the potential decrease in federal taxes under several of the
redistribution scenarios. If the Federal Government were to concentrate solely on
the interstate system-—as suggested by Scenario 1—then a reduction in the federal

highway taxes would appear consistent with the significant reduction in federal
expenditures.

Increases in state and local revenue would appear necessary as a result of the
elimination of federal-aid and the redistribution of responsibilities. Fuel taxes,
bonds, sales taxes, or other mechanisms are typically used by state and local
governments to generate revenues for highway expenses. These, and perhaps other
mechanisms, would be required to offset the reduction in revenue from the federal
tax. The redistribution of state revenues to local governments would also be
required in those states where the local share of total costs increased.
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4. LEGAL REQUIREMENTS

This chapter discusses the major changes that would be required in federal and
state laws in order to implement the funding redistribution schemes described
earlier in this report. Another objective of this chapter is to present, as simply as
possible, a description of the current federal and state highway financing programs,
in order to provide a basis for the discussion of changes that are needed in the laws
on which the programs are based. Therefore, discussions are presented on the
federal, state, and local highway financing requirements, followed by discussions of
the respective legal constraints.

FEDERAL-AID HIGHWAY PROGRAM

The basic components of the federal-aid highway program involve the federal-

aid system, the Highway Trust Fund, and the apportionment formulas for each
functional classification in the federal-aid system.

There are four federal-aid systems: Interstate, Primary, Secondary, and Urban.
The functional classification of routes is the basis for placing routes on one of the
federal-aid systems. Functional classification is concerned with three broad types
of routes: arterial roads, collector roads, and local roads.

Since 1956, funding for the federal-aid highway program has come from the
Highway Trust Fund. This fund is made up of tax revenues. Table 4-1, excerpted
from an ADOT booklet entitled, "Highway Financing in Arizona," shows the user

fees which make up this fund. This text describes the apportionment system:

"Federal-aid apportionments to. the states begin with authorizing
legislation. The legislation set the upper limits on liabilities that can be
incurred for federal-aid highways. After deductions for program
administration and urban transportation planning, the remaining amounts
are apportioned or allocated to the states. Sums are authorized for the

various federal-aid program categories and apportioned based on
formulas prescribed by law,

A few examples of the formulas used to apportion or allocate federal-aid
highway fund authorizations among the states are:

o Urban System Funds - apportioned to each state according to its
percentage of the nation's urban population,
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o Interstate System - apportioned to each state based on the
state's relative share of the cost to complete the system.

o Interstate 4R - apportioned to each state based on the state's
relative share of lane miles and vehicle miles of travel on the
interstate system.

New appropriations are made with the passage of each new federal-aid
highway program bill which is passed into law by Congress."

TABLE 4-1. FEDERAL HIGHWAY-USER FEES

Established Rate
Type of User Fee as of 1986
Gasoline 9 cents/gallon
Gasohol 3 cents/gallon
Diesel Fuel 15 cents/gallon
Other Special Fuels 9 cents/gallon
Tires For 00-40 lbs., no tax

For 40-70 lbs., 15 cents/lb. in
excess of 40 Ibs,

For 70-90 Ibs., $4.50 + 3 cents/Ib.
in excess of 70 Ibs.

Over 90 lbs., $10.50 + 50 cents/lb.
in excess of 90 lbs.

Truck and Trailer Sales 12% of retailer's sales price for
trucks over 33K Ibs.
gross vehicle weight (gvw)
and trailers over 26K gvw

Heavy Vehicle Use Annual tax: Trucks 55K lbs. gvw
to 75K Ibs. gvw, $100 plus $22
for each 1,000 Ibs. (or fraction
thereof) in excess of 55K Ibs.

Over 75K lbs. gvw = $550/yr.

Source: Highway Financing in Arizona, ADOT

The text quoted above also points out that although authorizations are
typically enacted on a multi-year basis, Congress has the authority to place annual
limitations on the amount of obligations that can be incurred in a single year.
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Therefore, the money appropriated for highway projects is not always available to
the extent anticipated.

The largest portion of federal assistance for highways--about 80 percent of the
total federal funds authorized--is distributed to states for construction,
reconstruction, and improvement of roads on the federal-aid systems. The funds are

made available through the following programs:

Interstate
Interstate 4R
Primary
Secondary
Urban

o 0 © 0 ©

These programs, and special purpose programs, are described in more detail as
follows.

Interstate Program

The Interstate program is the largest federal-aid highway program--in terms
of funding. The federal share of these costs is 90 percent of the project's cost. This

program provides funds for design, right-of-way acquisition, and construction of the
interstate system.

Interstate 4R Program

The Interstate 4R program provides funds for resurfacing, restoring,
rehabilitating, and reconstructing the interstate system. The 4R program provides
for a much broader range of eligible activities and the federal share is 90 percent.

Primary Program

Primary routes, which are rural arterials and their extensions through urban
areas, are chosen by the states with the approval of the Secretary of Transportation.

The routes are owned and maintained by the states in most cases, or by local units
of government.
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The federal share for Federal-Aid Primary projects is 75 percent. Although
these funds may be used for all types of highway construction projects on the
Primary System, a requirement is that at least 40 percent of the funds be spent on
4R-type projects on existing highways. It should be noted that the federal share
may vary due to adjustments made for the amount of current federally owned acres

in the state.

Secondary Program

Comprised originally of farm-to-market and feeder roads on state highways
and county and local roads, and now including the more important intra-county
routes, the Secondary System totals about 400,000 miles. The Secondary System
cannot exceed the total mileage of rural major collector routes in each state. It

consists of many locally owned and maintained routes, as well as minor state routes.

The federal share of the cost of projects is 75 percent. Although these funds
may be used for all types of highway construction projects, a requirement is that at
least 40 percent of the funds be spent on 4R-type projects on existing highways.

Urban Program

In 1970, a separate Federal-Aid Urban System was established as a network of
supplementary roads to serve local urban transportation needs. Selection of the
specific system sections in each urban area is made by local officials with the

concurrence of the state highway or transportation agency. The federal share of
project costs is 75 percent.

Urban System funds, in addition to the regular eligibilities of all federal-aid
highway funds, may be used for the purchase of transit buses and rapid rail cars and
for the construction, reconstruction, and improvement of fixed rail facilities. This
broad use of highway funds is at the discretion of local and state officials.
However, at least 40 percent of the funds must be spent on 4R-type projects.
Further emphasizing the local nature of the Urban System program is the
requirement that projects be selected by appropriate local officials (with the
subsequent concurrence of the state). Under most other programs, projects are

initiated by the state highway or transportation agency.
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Special Purpose Programs

This section describes federal programs that are not tied to a specific type of
roadway system. These programs are aimed at solving problems common to all

roadway systems, and are summarized below.

Bridge Replacement and Rehabilitation Program

This program provides funds for the rehabilitation as well as replacement of
deficient bridges. Funds may be applied to projects on all highway bridges on public
roads, regardless of whether they are on or off a federal-aid system. (Between i5
and 35 percent of the regularly apportioned funds must be spent for off-system
bridges.) The federal matching share is 80 percent of the eligible costs.

Highway Safety Program

Improved highway safety is the goal of several individual programs. One of
these is the State and Community Highway Safety Program. The FHWA and the
National Highway Traffic Safety Administration share responsibility for the
program, and both provide states with federal funds for administering it. Aimed at
making the driver, vehicle, and roadway safer, activities include driver education
and licensing, periodic motor vehicle inspection, provision of emergency medical
services, identification of accident locations, encouragement of safety belt usage,

and improved highway design, construction, and maintenance practices.

Also under highway safety are the following programs relating to the physical

safety aspects of roads and streets.

Hazard Elimination Program

This program has as its goals the correction of high hazard locations, the
elimination of roadside obstacles which are a hazard to motorists or pedestrians, the
improvement of signing and pavement marking, and the installation of traffic
control or warning devices at high or potentially high accident locations. Projects
may be on any public road other than a highway on the interstate system. The
federal share is 90 percent,



Rail-Highway Crossings Program

This program is aimed at eliminating hazards at railroad-highway crossings
both on and off the federal-aid system. Funds for the program may be used for
warning devices such as signs, flashing lights, gates, or any type of work which
reduces or eliminates the potential conflict between trains and highway vehicles.
However, at least half the apportioned funds must be used for installation of

protective devices at railway-highway crossings. The federal share is 90 percent.

Interstate Substitutions

This program provides funds for the substitute highway projects which result
from decisions to withdraw Interstate routes and replace them with other types of
federal-aid projects. Construction of all interstate and substitution projects were to
have been underway by September 30, 1986, The FHWA representative should be
contacted regarding the latest transfer and substitution policies.

LEGAL CHANGES THAT WOULD BE REQUIRED TO IMPLEMENT FUNDING
REDISTRIBUTION TO FEDERAL PROGRAM

The changes in the funding apportionment formulas and the definition of the
roadways which comprise the federal-aid system would require changes to Title 23
of the United States Code. This title defines the federal-aid program requirements.
Table 4-2 gives examples of federal eligibility requirements which would require
changes under the scenarios discussed in this report. Changes to Title 23 would
require an Act of Congress.

Another legal issue is the potential conflict between the f{funding
authorizations currently approved by Congress through 1991, and the redistribution
of funding hypothesized in this report, If the redistribution amounts conflict with
the funding authorizations currently approved, the hypothesized programs could not
begin until a new federal budget was approved.

Funds authorized by Congress can be subject to limitations on obligation per
the Congressional Budget and Impoundment Control Act of 1974. While the

limitations do not reduce apportionments to the states, they do restrict the total
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Program

TABLE 4-2. EXAMPLES OF FEDERAL-AID

ELIGIBILITY REQUIREMENTS

Eligibility Requirements

Change Required or

No Change Under Proposed

Funding Scenarios?

Urban
Section 103
Title 23, U.S.C.

Rural
Secondary
Section 103
Title 23, U.S.C.

Bridge
Replacement
and
Rehabilitation
Program
Section 144
Title 23, U.S.C.

3.

#l

g

5.

. The project must be on an Urban

System within a designated urban
boundary.

The Urban System must be selected
by the appropriate local officials
and approved by ADOT and FHWA.

The comprehensive urban transpor-
tation planning process (Section 13%)

must be conducted in "urbanized" areas.

The project must be sponsored by a
county, city or town.

The project must be built to prevailing
AASHTO design standards.

The project must be in the Council of
Governments' approved Five-Year
Construction Program.

The project must be on a designated
Rural Secondary route,

The Secondary System must be selected

by the appropriate local officials and
approved by ADOT and FHWA,

The project must be built to prevailing
AASHTO design standards.

. The project must be sponsored by a

county, city or town not qualifying
for urban designation.

The project must be in the Council of
Governments' approved Five-Year
Construction Program,

The bridge must be on a road open to
public travel.

2. The bridge must be inspected and

inventoried in accordance with the
National Bridge Inspection Standards.

4-7

Possible change required

Possible change required

Possible change required

No change
No change

No change

Possible change required

Possible change required

No change

Possible change required

No change

No change

No change



TABLE 4-2 EXAMPLES OF FEDERAL-AID
ELIGIBILITY REQUIREMENTS (CONTINUED)

Change Required or
No Change Under Proposed
Program Eligibility Requirements Funding Scenarios?

3. The bridge must be reported by ADOT Possible change
as a candidate structure for replace-
ment and/or rehabilitation to the
FHWA. Only those candidate structures
subsequently approved by the FHWA are
eligible,

4. The bridge must be designed and No change
constructed in accordance with the
prevailing AASHTO bridge standards.

5. The project must be in the Council of No change
Governments' approved Five-Year
Construction Program.

Rail-Highway 1. The project must be on a road open No change
Section 130 to public travel.
Title 23, U.5.C. 2. The sponsor must submit a detailed No change
drawing of the proposed project.
3. The project must comply with the No change
FHWA Manual on Uniform Traffic
Control Devices,
4. The project must be sponsored by a No change
County, City or Town.
5. The project must be in the Council No change
of Governments' approved Five-Year
Construction Program.
Hazard 1. The project site must be on a road No change
Elimination open to public travel.
Section 152 . .
Title 23, U.S.C. 2. The project must be cost effective. No change
3. The project must be sponsored by a No change
county, city or town,
4. The project must be reviewed by ADOT Possible change
to establish eligibility for federal
funding.
5. The project must be in the Council of No change

Governments' approved Five-Year
Construction Program,
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obligations that can be incurred in a given year. It is not clear as to whether this
Act would require revisions if a funding redistribution was instituted. Arizona
Revised Statutes regarding definitions of federal and state responsibilities for
designated roadways would need revisions. An example of this type of statute is
A.R.S. 8§ 28-1867, which discusses how to designate county Federal-Aid Secondary
highways. In this example, Subsection C would require revisions, under some of the

proposed funding scenarios. This statute is quoted as follows:

A. Upon petition of the board of supervisors of a county, the board
shall, if it decides that the public convenience is served and the
designation will not interfere with the completion and upkeep of
the present county highway system, submit to the FHWA a request
that the road be placed on the county Federal-Aid Secondary
system.

B. Federal-Aid Secondary county highways shall be ordered
constructed, improved, repaired and maintained by the county with
the department acting as agent for the counties for the receipt of
federal-aid funds.

C. The costs of construction, improvement, repair and maintenance of
Federal-Aid Secondary state highways shall be borne by the
department.

D. Matching funds for any county Federal-Aid Secondary project shall
be the responsibility of the county and matching funds for state
Federal-Aid Secondary projects shall be the responsibility of the
department.

E. Any rural road in the state may be designated a Federal-Aid

Secondary road by approval of the board with the concurrence of
the FHWA,

F. "Secondary roads" as used in this section means roads having

secondary order of significance to primary roads which connect
centers of population,”

STATE OF ARIZONA FUNDING PROGRAMS

One of the main funding sources for Arizona highway projects is the Arizona
Highway User Revenue Fund (HURF). This fund is mace up of highway revenues
such as fuel tax revenues, motor carrier taxes, vehicle registration and licensing

fees, auto-related sales taxes, and other sources such as administrative fees, auto



dealer and wrecker fees, abandoned vehicle sales tax, etc, The HURF funds are
currently distributed as follows: 50 percent to the State Highway Fund, 30 percent
to cities and towns, and 20 percent to counties. Phoenix and Tucson receive 7
percent of the state's 50 percent portion each year. Maricopa and Pima Counties
are assured that the state will spend 15 percent of its 50 percent on access-
controlled roads in these counties. Both the sources of the HURF and the

percentage distributions are mandated by the Arizona Revised Statues.

Approximately half of the HURF funds described above are allocated to the
State Highway Fund. This fund is used to construct and maintain the state highway
system. The main sources of the State Highway Fund are the HURF distribution,
federal-aid, the three cent fuel tax, the vehicle license tax, and other sources

(primarily investment interest).

The three cent fuel tax was enacted by the State Legislature and became
effective in January, 1986. The distribution of this tax is 64 percent to the State
Highway Fund and 36 percent to local governments.

The issuance of bonds is another funding option authorized by statute. The
State Transportation Board is allowed to issue public bonds for transportation when
deemed necessary,

STATUTORY CHANGES THAT WOULD BE REQUIRED TO IMPLEMENT FUNDING
REDISTRIBUTION

All of the state funding sources and distributions are defined by statute.
Changes in the funding levels required by the state to construct and maintain

highway projects may require changes to the state funding sources and distribution.

LOCAL HIGHWAY FUNDING PROGRAMS

Property Tax Revenues

Once the board of supervisors has established a roadway, it may levy a real
and personal property tax, not exceeding twenty-five cents per one hundred dollars
of property, for road purposes. In counties having an assessed valuation of two

hundred million dollars or over, a tax not to exceed twenty-five cents per one
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hundred dollars of assessed valuation may be levied in lieu of the above noted tax
rate.

County Transportation Excise Tax

Counties may levy a transportation excise tax if approved by voters. There
are variations in the plans based on the population of the county, i.e., the three
categories are counties over 1.2 million population, counties between 400,000 and
1.2 million persons, and counties under 400,000 persons. In the largest population
categories, the funds may be used for the design, right-of-way purchase or
construction of controlled access highways which are included in the regional

transportation plan of the county and which are accepted into the state highway
system,

Also, a certain amount of funds collected from this tax are earmarked for the

planning, preliminary engineering, and design necessary to develop a regional public
transportation system plan.

Other planning obligations include the listing of transportation corridors by
priority in the regional transportation plan. The regional transportation plan may
also provide a suggested construction schedule for the corridors. Another aspect of

this tax is that bonds may be issued against the anticipated revenue from this tax, if
required.

A regional public transportation authority must be established. This authority

administers the public transportation fund and establishes and operates a regional
bus system.

For counties with a population between #00,000 and 1.2 million, the
transportation excise tax may also be used for the design, right-of-way purchase,
construction, standard and reduced clearance grade separation, extension and
widening of arterial streets and highways included in the regional transportation
plan, in addition to the use of funds for the construction of controlled access
highways and related grade separations which are included in the regional
transportation plan. Therefore, medium-sized counties have a greater flexibility in
the type of roadways that can be improved.



As in counties of over 1.2 million population, a regional public transportation
authority must be established. Also, the county, through their regional planning
agency, shall list transportation corridors by priority in the regional transportation
plan. This plan must be updated annually.

In counties with a population of less than 400,000 persons, A.R.S. § 42-1484
describes the revenue distribution procedure:

"The net revenues collected under this section shall be distributed to the
individual county and to the individual cities and towns in the county in
the manner determined by the county board of supervisors prior to the
election and described in the publicity pamphlet for the election. The
revenues distributed to each jurisdiction may only be used in a manner
consistent with the use of revenues distributed from the Arizona
Highway User Revenue Fund under § 28-1598."

OTHER SOURCES

As described in the previous section, a portion of the HURF funds and three

cent fuel tax are also allocated to local governments.

LEGAL CHANGES THAT WOULD BE REQUIRED TO IMPLEMENT FUNDING
REDISTRIBUTION

To change the level of local funding required for transportation improvements
would require changing the Arizona Revised Statutes and would require local action

on the part of the county board of supervisors or city or municipal government if tax
changes are required.



APPENDIX A
MISSING DATA ESTIMATION PROCEDURES

The basic data requirements for this study consisted of highway expenditures
for state and local governments in Arizona, Pennsylvania, North Carolina, and
Washington. It was necessary that these data be stratified by roadway functional
class (see Table A-1) and highway expenditure category. It was also necessary that
the level of federal funding within the state and local expenditures be capable of
estimation,

TABLE A-1. HIGHWAY FUNCTIONAL CLASSIFICATIONS

Rural Urban
Interstate Interstate
Other Principal Arterial Other Freeway and Expressway
Minor Arterial Other Principal Arterial
Major Collector Minor Arterial
Minor Collector Collector
Local Local

Data for this study were available from three sources: ADOT, FHWA, and the
FHWA annual publication entitled Highway Statistics. Table A-2 summarizes the

data sources used in this study and the data obtained from each source. For

Arizona, the state and local jurisdiction data were obtained from ADOT as reported
on FHWA Form 534 (see Figure A-1) and Arizona State Form 76-4101 (see
Figure A-2). Data for the other states in the study were obtained from FHWA Form
534--filed annually by each state--and from local government information published
annually in Highway Statistics (see Tables A-3 and A-4).




TABLE A-2. DATA SOURCES FOR ROUTES OF INTERSTATE SIGNIFICANCE

State(s) Jursidiction Source Form

Arizona State ADOT Federal Form 534
Local (all functional ADOT Arizona Form 76-4101
classes)

Pennsylvania, State FHWA Federal Form 534

North

Carolina, and  Local (all functional FHWA/ Federal Form 536

Washington classes combined Highway Statistics as reported in
total) Highway Statistics
Local (functional FHWA Federal Form 534
classes--collector
and above)

Every effort was made to obtain the most complete and reliable data available
for the five-year study period (1981-1985). However, not all data were available for
all jurisdictions and all study years. Table A-5 summarizes the general level of data
availability for each of the study states. Approximately 80 percent of the data
requirements were available and considered as known quantities. The remainder of

the data were estimated by various means, depending on the quantity and source of
the known data.

It was recognized that local jurisdiction reporting of data for Pennsylvania,
North Carolina, and Washington may have been incomplete. Contacts with
Department of Transportation staff in each of these states did indicate less than 100
percent reporting of expenditure data by local jurisdictions., However, the current
level of reporting and reliability of the data was deemed more than adequate for the
comparative analysis in this study. No effort was made to estimate missing data at

the local level for these states because data by jurisdiction were not available.

Extensive effort was made to establish a database for Arizona that was as
complete as possible, Data were available from ADOT for most local jurisdictions,
but this was also incomplete. The procedures used to estimate the missing data
required for this study are detailed in the following sections.
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TABLE A-5. MATRIX OF AYAILABLE EXPENDITURE DATA

Form )
State 534 1981 1982 1983 198% 1985
Arizona State N/A X X X X
Local(a) Y Y Y Y Y
North Carolina State X X X X X
Local X X X N/A N/A
Washington State X X X X X
Local X X X X
Pennsylvania State X N/A X X X
Local N/A X X X X

(a) Arizona local jurisdiction data obtained from ADOT records
X = Available

Y Partially available, required some estimation

N/A = Not available, required estimation

ARIZONA LOCAL JURISDICTION DATA

The data given in Table A-6 represents the reported local jurisdiction
expenditures for the years 1981 through 1986 obtained from ADOT records. A
sample of the individual forms used to report this data is given in Figure A-2. The
data are total local expenditures for all roadway functional classifications. The
data in Table A-6 are stratified by cities/towns and counties. A total of 79
cities/towns and 15 counties are required to report expenditure data.

An element complicating the estimation of the missing data was the erratic
reporting among the local jurisdictions. For example, Table A-7 indicates that only
19 of the 94 jurisdictions reported data for each of the six years. Seventy-six (81
percent) of the jurisdictions reported data for three or more years. Overall, 65.8
percent (371 values) of the possible quantities in Table A-6 were actually reported.
Table A-8 indicates that as much as 82 percent and as little as 49 percent of the
data were reported for a given year.,



TABLE A-6. REPORTED ANNUAL HIGHWAY EXPENDITURES
DICTION (THOUSANDS OF DOLLARS)

BY ARIZONA JURIS

JURISOICTION  TOTAL ANKUAL EIPENDITURE LKKONR DATA)
NAMS 1591 1962 I58%
APACHE X1 703.8 5.3 §9.8
BYONDALE .3
RENSCN LY LR B
BISSEE 851 18.6
BUCKEYE 182.3  251.2  207.1
BULLHEAD CITY

CAREFREE

CASA GRANGE £89.5 1533.4
CHANDLER 290%.1 13053.8 4553.7
CHIND VALLEY 0L 20,8 2183
CLARKDALE 198 158 .4
CLIFTON o8 0.2
COLORALD CITY :

oL 106E 8 8.8 S08.%
COTIONYO00 3599 399 S50.%
DOUSLAS 16217 1500.2  945.%
DUNCAX 5.0 57
EABAR 30,6 456 598.4
EL NIRASE 80.3

£LOY 198 851.8 4204
FLABSTAFF 3872.5 1572.9 3851.4
FLOSENCE [ 6.5
FREOONIA &0.1 57 915
SILA BEND 183.3  28l.%
SILBERT 3.5 1158
GLENDALE 8617.6 8128.4
BLOSE 16,1 9488 710.8
S09RTEAR USY 2L 1L
SUAIMLUPE 5.8 a4 e
HAYDEK 125.2 1369 40,2
HEGLBROOK 5047  375.8 12512
HOCHUTA C1TY ™ o502 457
JERONE R P R A 1
KEARNY 180.%  210.8
KINGHAN 180.4 1675.3 13324
LAXE HAVASU CETY 1981.2 265%.% 2282.1
KARNOTH 83,6 BOL 19,6
RARANA 102.4 39,1
rEsA 225301 27718.3 WS19.5
ALexf 198.6 3155 43
NOEALES 154.7

080 VALLEY 3.9 2 10
FABE 0SS 1L 892
FARADISE VALLEY 1075  988.4 74,9
FARKER 2925  203.5 8418
FATAGORIA 5.0 41 S1g
PAYSON 820.4  £02.4 1252.1
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TABLE A-7. NUMBER OF YEARS OF DATA REPORTED
FOR ARIZONA LOCAL JURISDICTIONS

Years of Number of Percent
Data Reported Jurisdictions Reporting Reporting
0 3 3
| 8 9
2 7 7
3 18 19
4 14 15
5 25 27
6 19 20

Total number of jurisdictions = 94

TABLE A-8. NUMBER OF ARIZONA LOCAL JURISDICTIONS

REPORTING ANNUAL EXPENDITURES

Number of Percent

Year Jurisdictions Reporting Reporting
1981 71 76
1982 77 82
1933 69 73
1984 53 56
1985 46 49
1986 55 59
Total Jurisdictions = 94

Cities/Towns =79

Counties = 15



Thirty-four percent of the data required to establish a complete matrix of
annual expenditures by local jurisdiction were estimated using the procedure
outlined in Figure A-3. Initially the jurisdictions were separated into two groups
based on whether or not at least three years of data were reported. A linear
regression analysis was performed for each jurisdiction having three or more years
of data. Annual expenditures were regressed against year, with 1931 representing
year 1, 1982 representing year 2, etc. The slope (Sj) of the regression line for each
jurisdiction (i) represented an estimate of the average annual change in highway
expenditures. The change in expenditures from year ! to any succeeding year was
calculated as:

CEjj = Sj x (j-1) (A-1)
where:

CE..

ij the change in annual highway expenditures for jurisdiction i

from year [ to succeeding year j, and

S;

the average annual change in expenditures for jurisdiction i
based on a linear regression analysis.,

An initial estimate of the statewide change (SC) in highway expenditures was
determined for the cities/towns and counties separately based on the individual
jurisdiction results from Equation A-1. That is:

$Cj cities = Cijj where i is the index of cities with known data. (A-2)

SCj,counties = Cjj where i is the index of counties with known data.

The initial estimate of the total annual change in expenditures required
adjustment for the unaccounted for cities and counties reporting less than three
years of data. Population based expansion factors were used to increase the initial
estimate of the annual change in expenditures, The population of the incorporated
and unincorporated areas is given in Table A-9. The expansion factors were
calculated using Equation A-3,
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TABLE A-9. POPULATION OF JURISDICTIONS WITH LESS THAN
THREE-YEARS OF REPORTED EXPENDITURE DATA

1985 Total(a,b)

Jurisdiction Population
Cities/Towns

Avondale 9,525

Bullhead City 17,290

Carefree 1,500

Colorado City 2,110

El Mirage 3,915

Gilbert 11,320

Jerome 470

Pinetop-Lakeside 2,390

Show Low 5,030

South Tucson 6,040

Superior 4,190

Tempe 129,595

Tombstone 1,790

Wellton 940

Williams 2,375

Total Cities/Towns 198,480

1985 Total 1985 Population County Rural(c)
Jurisdiction Population of Cities/Towns Population
Counties

Maricopa 1,814,200 1,622,900 191,800
Yavapai 86,400 34,250 52,150
Yuma 84,800 50,800 34,000
Total Counties 277,950

(@) Arizona Population = 3,160,000
Arizona Cities/Town Population = 2,378,040
Arizona Population Outside Cities/Towns = 782,560

(b) Source: "A Demographic Guide to Arizona - 1985, Arizona Department of
Economic Security, Population Statistics Unit, Report #14

(c) Obtained as the difference between total jurisdiction population and the
jurisdiction population within Cities/Town,




EFities = 1M1 - (pcities/APcities))
EFcounties = 1/(1 - (Pcounties/APcounties)) (A-3)
where:

EF = the expansion factor for city or county expenditures,

P = the population within incorporated city boundaries or within
unincorporated county areas for cities or counties with less than three
years of reported data, and

AP

the state total population within incorporated city boundaries or within
unincorporated county areas.

The initial estimate of the city and county total expenditures were expanded as the

product of the expansion factor as shown in Equation A-4.

ESCj cities = SCj,cities X EFj cities
ESCj counties = SCj,counties X EFj,counties (A-4)
where:

ESCj = the expanded annual change in expenditures for cities or counties in
year j.

The 15 cities and towns with less than three years of data had a 1985
population of 198,480 (see Table A-9). The total population of the 79 cities and

towns was 2,378,040, Therefore the expansion factor for the cities and towns was
1.091.

The population in unincorporated areas of the three counties with less than
three years of data was 277,950, and the total unincorporated area population of the

15 counties was 782,560. This resulted in a county expansion factor of 1.551.

The total statewide change (TSC) in expenditures from year 1 to any
succeeding year j was calculated as:

TSCi = ES‘Cj,cities + ESCj,counties (A-5)




It remained to determined an estimate of the total annual expenses for local
jurisdictions for each year. The next step in the determination of the total annual
expenditures was the determination of the average annual expenditures for all

jurisdictions from the known data. This was calculated as:

Xj = Zxjj/N (A-6)
]
TX= ©X; (A-7)
i
where:

Xj = the total average annual expenditure for each jurisdiction i,

Xjj = the known annual expenditure for jurisdiction i in year j,

Nj

the number of years of reported data for jurisdiction i, and

TX = total of the average annual expenditures for all jurisdictions

Bulihead City, Colorado City and Yavapai County did not report data for any
of the years from 1981 through 1986. An estimate of the annual average
expenditures for this time period was made based on a comparison to other
jurisdictions of similar population and geographic location. Although these
estimates are somewhat arbitrary, they did not significantly effect the results of
this analysis, and the order of magnitude estimates appeared reasonable. The
jurisdictions used in the comparative analysis are shown in Table A-10 along with

the estimates of average expenditures for these jurisdictions failing to report any
data.

TABLE A-10. ESTIMATES OF AYERAGE ANNUAL EXPENDITURES FOR LOCAL
JURISDICTION WITH NO REPORTED EXPENSE DATA

Jurisdiction with 1985 Estimated

No Reported Data Population(a) Average Expenditure
Bullhead City 17,290 $1,500,000
Colorado City 2,110 30,000
Yavapai 86,400 5,000,000
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TABLE A-10 (CONTINUED)

Jurisdictions with Average Annual
Similar Population and 1985 Expenditures
Geographic Characteristics Population (1981-1986)
Lake Havasu City 18,310 $2,153,000
Huachuca City 2,010 93,700
Cochise County 94,600 6,483,000

(@) Source: "A Demographic Guide to Arizona - 1985," Arizona
grap
Department of Economic Security, Population Statistics
Unit, Report #14

The initial estimate of the total annual expenditures (TAE) for 1981 was
generated from Equation A-8:

TAE|g93) = TX -(2.5x TSC9g}) (A-3)

Equation A-8 assumes that the total of the average annual expenditures (TX)
represents the midpoint of the time period from 1981 through 1986. Thus,

subtracting 2.5 times the annual change in total expenditures results in an initial
estimate of the total expenditures for 1981,

The initial estimate for the total annual expenditures for the succeeding years

was calculated using Equation A-9:

TAEj = TAE1981 + TSCj (A-9)

The initial estimate of the total annual expenditures was proportioned using

Equation A-10 to generate the individual jurisdiction estimates of the missing data
for each year.

EAEij = Pjx TAEj (A-10)



where:

EAEij = the estimated annual expenditures for jurisdiction i in year j, and

P; = estimated proportion of the total annual expenses for each
jurisdiction i.

P; = X;/TX (A-11)

The EAE for jurisdictions with missing data were combined with the known
data to generate the final matrix of expenditures for Arizona local jurisdictions (see
Table A-11). The final estimates of the total annual expenditures were based on the

combination of the estimated and known data as shown in Equation A-12.
AE; = ¥ (EAEjj + xjj) (A-12)
i

The final estimates of the total annual expenses for the local jurisdictions are
given in Table A-12. In general, as the percent of reporting jurisdictions declined so
did the percent of the estimated total annual expenditures that were reported. The
exception is 1985 where 49 percent of the jurisdictions reported data which
accounted for 64 percent of the estimated total annual expenditures. This is a
smaller percent of reporting jurisdictions than in 1986 and accounts for a larger
percent of the estimated expenditures. However, a review of the reported data in
Table A-11 indicated that several jurisdictions, with a history of relatively large
expenditures, reported data in 1985, but not in 1986 (Casa Grande, Chandler,
Glendale, and Mesa). This does not appear offset by jurisdictions reporting in 1986
and not in 1985. Therefore, the estimates of the annual total expenditures appear
consistent with the trends in the reported data, and also appear to represent
reasonable values within the context of this study.

The estimated annual expenditures for each jurisdiction were proportioned
among the roadway functional classes based on the historical trends from the
reported data. Although this may be somewhat arbitrary it was deemed sufficiently
accurate within the context of the use of these data for this study. The percent of

the total local jurisdiction expenditures attributable to each functional class of

A-16
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roadway was developed from the reported data.

data are shown in Table A-13,

An aggregate summary of these

TABLE A-12. REPORTED AND ESTIMATED TOTAL ANNUAL EXPENDITURES

FOR ARIZONA LOCAL JURISDICTION (THOUSANDS OF DOLLARS)

Annual Expenditures Total Estimated Percent
Year From Known Data Annual Expenditures Reported
1981 $334,706 $395,495 85
1982 429,049 454,792 9%
1983 395,339 489,147 81
1984 453,099 582,002 78
1985 450,951 710,018 64
1986 403,402 750,618 54

TABLE A-13. PERCENT OF ARIZONA LOCAL JURISDICTION EXPENDITURES

BY ROADWAY FUNCTIONAL CLASS

Year

Functional Weighted
Jurisdiction Class 1981 1982 1983 198% 1985  Average
County (Rural)
Principal Arterial 8.6 5.4 7.7 13.1 12.1 11.1
Minor Arterial 2.1 1.9 6.4 4.8 4.2 4.1
Major Collector 15.7 25.5 23.2 19.4 21.8 21.5
Minor Collector 22.6 6.6 11.0 9.6 17.0 13.9
Local 51.0 60.6 51.7 48.1 44.9 49.4
Rural Total 100.0 100.0 100.0 100.0 100.0 100.0
City (Urban)
Principal Arterial 20.3 44.0 50.2 50.2 52.9 45.6
Minor Arterial 21.9 6.5 6.5 10.0 8.2 11.7
Collector 22.0 8.0 10.4 11.0 10.6 11.8
Local 35.8 31.4 32.9 28.8 28.3 30.9
Urban Total 100.0 100.0 100.0 100.0 100.0 100.0

Source: Generated from ADOT data



Within each functional class of roadway, it was necessary to estimate the

percent of expenditures for each of the spending categories. This was accomplished

using the averages from the reported data that are shown in Table A-14,

TABLE A-14. ARIZONA LOCAL JURISIDICTION AVERAGE ANNUAL PERCENT OF
EXPENDITURES BY SPENDING CATEGORY AND ROADWAY FUNCTIONAL CLASS
(1931-1985)

Functional Class

Spending Rural Urban

Category PA MiA MC MiC Lo PA MiA NC Lo
Right-of-Way 0.2 0.2 15.9 1.3 0.4 24.5 7.7 6.1 1.3
Preliminary 2.1 1.4 17 .4 1.7 4.3 9.6 6.3 5.9 2.9
Engineering
New Construction 0.0 0.0 0.0 0.8 32.4 6.1 2.9 23.6 44.9
Total Reconstruction 12.0 27.3 41.6 18.9 14.3 35.8 52.1 28.5 20.9
Total Bridge 0.9 1.2 0.7 39.8 0.4 10.1 15.9 15,5 0.1
Safety/Traffic Ops/ 3.2 1.0 9.8 3.5 1.6 2.3 2.0 3.6 2.5
TSM
Environmental 0.0 0.0 0.1 0.0 0.3 0.4 1.1 0.6 1.4
Total Maintenance 81.6 68.9 14,5 34.0 46.3 11.2 5.1 17.0 26.0
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
PA = Principal Arterial
MiA = Minor Arterial
MC = Major Collector
MiC = Minor Collector
UC = Urban Collector
Lo = Local
Source:

Generated from ADOT data

It was also necessary to estimate the percent of each spending category for a

functional class that was associated with a federal-aid project.

A-19

In this way, the
amount of federal dollars spent at the local level could be estimated.



The reporting of federal-aid, illustrated in Figure A-2 for the City of Phoenix,
was determined to be inconsistent and sporadic for the majority of jurisdictions. A
simplified procedure for estimating the percent of funds for each spending category
and functional class was used based on a summary of two years of local data
supplied by ADOT on the FHWA Form 534. The data represented local
expenditures for 1981 and 1982. The percent of each spending category attributed
to federal-aid projects is shown in Tables A-15 and A-16 by roadway functional
class. These percents were applied to the local jurisdiction data to estimate
expenditures on federal-aid projects at the local level. These expenditures were
then factored by the federal matching ratios to generate an estimate of federal
spending at the local level.

TABLE A-15. AVERAGE PERCENT OF ARIZONA RURAL LOCAL
JURISDICTION FEDERAL-AID (FAP) AND NON-FEDERAL-AID PROJECT (NFAP)

(1981-1932)
Functional Class

Spending PA{a) MiA MC MiC
Cpaiegorx : FAP NFAP FAP NFAP FAP NFAP FAP NFAP
Right-of-Way - -— 100.0 0.0 88.0 12.0 0.0 100.0
Engineering - -—- 26.9 73.1 99.2 0.8 0.0 100.0
New Construction -—— -—- 0.0 0.0 0.0 0.0 0.0 100.0
Total Reconstruction -— -—- 24.6 75.4 94.6 5.4 0.0 100.0
Total Bridge -—- -— 100.0 0.0 100.0 0.0 0.0 100.0
Safety/Traffic Ops/
TSM -~ -—- 0.8 99,2 88.0 12.0 0.0 100.0
Environmental -—- -— 0.0 0.0 0.0 0.0 0.0 100.0
Toial Maintenance -——- -——— 0.0 100.0 0.0 100.0 0.0 100.0
TOTAL - -—- 3.4 91.6 50.6 49.5 0.0 100.0
(a) Data not available
PA = Principal Arterial
MiA = Minor Arterial
MC = Major Collector
MiC = Minor Collector
Lo = Local
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TABLE A-16. AVERAGE PERCENT OF ARIZONA URBAN LOCAL JURISDICTION
EXPENDITURES BY FEDERAL-AID (FAP) AND NONFEDERAL-AID (NFAP) PROJECT
(1981-1982)

Functional Class
Category FAP NFAP FAP NFAP FAP NFAP FAP NFAP
Right-of-Way 82.7 17.3 82.1 17.9 33.1 66.9 0.0 100.0
Engineering 76.2  24.0 52.7 47.3 l6.6 83.4 0.0 100.0
New Construction 3.8 65.2 25.9 74.1 29.1 70.9 0.0 100.0

Total Reconstruction 40.5 59.5 42.1 57.9 9.3 90.7 0.0 100.0

Total Bridge 76.4  23.6 29.6 70.% 49.5 50.5 0.0 100.0

Safety/Traffic Ops/ 71.5 28.5 54.9 45.1 21.6 78.% 0.0 100.0
TSM

Environmental 100.0 0.0 97.6 2.4 0.0 100.0 0.0 100.0
Total Maintenance 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
TOTAL 42.8 57.2 338.2 61.3 18.7 81.3 0.0 100.0
PA = Principal Arterial

MiA = Minor Arterial

ucC = Urban Collector

Lo = Local

Source: Generated from ADOT data

STATE AND LOCAL EXPENDITURES FOR OTHER STATES

Missing state level data and local expenditures for other states were estimated
in two steps. First, the missing total state and local expenditures, equivalent to the
data reported on FHWA Form 534, were estimated based on the trends in the
reported data. These estimates represented expenditures on roadways with a
functional class of collector and above.

The second step was to estimate local expenditures for local roadways. This

was based on data reported in Highway Statistics and the data for local government

expenditures for roadways with a functional class of collector and above,
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State and Local Expenditures (FHWA Form 534 Data)

The basis for the estimates of state and local expenditures, equivalent to those
reported on FHWA Form 534, was the estimate of the annual total expenditure for
those years when no data were reported. The estimated annual total expenditures
were proportioned to derive the estimates of expenditures by roadway functional
class, expenditure category, and project funding source designation. These
proportions were based on those exhibited in the reported data.

Table A-17 is a matrix with the known and estimated annual expenditures for
state and local jurisdictions stratified by federal-aid project (FAP), non-federal-aid
project (NFAP), and non-federal-aid system projects (NFASP). The 1981 estimates
for Arizona were generated by linearly regressing annual expenditures against year

for each of the funding categories, and extrapolating the resulting equation.

TABLE A-17. MATRIX OF KNOWN AND ESTIMATED ANNUAL EXPENDITURE DATA
(THOUSANDS OF DOLLARS)

Year(a)
State Level _ Category 1981 1982 1983 1984 1985
Arizona State FAS-FAP(D) 83,383 114,980 146,978 210,724 265,656
FAS-Non FAP 11,682 16,190 20,69 29,867 72,248
Non FAS 37,3046 38,250 43,462 42,275 0
North State FAS-FAP 212,709 177,722 192,085 241,417 320,325
Carolina FAS-Non FAP 172,552 141,331 172,695 145,373 124,882
Non FAS 12,806 31,272 18,825 40,445 35,708
Local FAS-FAP 0 0 0 0 0
FAS-Non FAP 6,428 7,875 7,875 7,393 7,393
Non FAS 3,896 2,432 2,432 2,920 2,920

Pennsylvania State FAS-FAP 438,614 633,956 519,896 626,426 950,887
FAS-Non FAP 549,596 538,206 462,464 554,854 569,909

Non FAS 0 10,235 1 17,301 23,677
Local FAS-FAP 19,270 22,481 21,141 16,525 16,931
FAS-Non FAP 254,337 110,775 293,686 275,898 336,990
Non FAS 30,800 14,806 34,980 32,491 39,324

Washington State FAS-FAP 204,785 278,105 308,673 338,864 385,302
FAS-Non FAP 72,784 104,650 105,752 120,474 141,063

Non FAS 53 294 396 25 516
Local FAS-FAP 71,123 78,004 68,581 51,562 66,318
FAS-Non FAP 53,292 160,946 156,391 216,236 146,716
Non FAS 41,419 28,994 32,389 38,350 35,288

(a) Bold numbers are estimated quantities.
(b) FAS = Federal-Aid System, FAP = Federal-Aid Project
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The estimates of the annual totals for the other states and the local
jurisdictions in other states were generated using averages of the reported data.
This was done because the reported data did not show trends conducive to utilizing
linear regression techniques. Overall, 18 out of 105 (17 percent) of the annual totals
reported in Table A-17 required estimation.

The estimated .annual total expenditures by funding category were
proportioned based on the historical data to represent expenditures by functional
class and spending category within functional class. The percentages applied to the
estimated state and local totals are given in Tables A-18 through A-25. These

percentages represent averages over all years of reported data.

TABLE A-18. AYERAGE PERCENT OF STATE LEVEL EXPENDITURES BY

ROADWAY FUNCTIONAL CLASS (1981-1985)

State
Functional North
Class Arizona Carolina Pennsylvania Washington

Rural:

Interstate 32.1 17.1 5.6 14.6

Principal Arterial 10.7 22.4 6.1 17.5

Minor Arterial 9.5 6.4 6.5 12.0

Major Collector b.4 22.6 6.4 4.6

Minor Collector 1.2 7.0 1.2 0.1

Local 0.0 0.0 0.0 0.0
Urban:

Interstate 20.4 6.1 21.3 35.6

Freeway/Expressway 15.4 2.8 14.0 3.5

Principal Arterial 5.2 8.9 10.7 8.2

Minor Arterial 0.6 5.7 25.2 2.8

Collector 0.5 1.0 3.0 1.1

Local 0.0 0.0 0.0 0.0
TOTAL 100.00 100.00 100.00 100.00
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TABLE A-19. ARIZONA STATE AVERAGE ANNUAL PERCENT OF

EXPENDITURES BY SPENDING CATEGORY AND ROADWAY FUNCTIONAL CLASS

(1981-1985)

Functional Class

Spending Rural Urban

Category | PA MiA MC MiC 1 OF PA MiA UcC
Right-of-Way 4.0 6.3 2.5 3.1 9.1 13.5 33.1 1.8 9.4 53.5
Preliminary 8.4 4.8 6.8 7.3 4,7 12.8 12.5 4.4 6.3 0.3
Engineering
New 25.4 0.0 0.0 0.0 0.0 35.3 42.8 0.0 1.2 36.1
Construction
Total 36.5  59.1 40.2 37.4 37.5 27.6 8.2 84.4 71.7 9.6
Reconstruction
Total Bridge 2.1 0.1 6.0 15.6 19.6 0.0 0.0 7.6 9.3 0.0
Safety/Traffic 10.3 2.4 2.6 5.4 7.0 5.3 1.4 0.4 0.3 0.0
Ops/TSM
Environmental 0.6 0.0 0.0 0.0 0.0 4.5 0.5 0.0 1.8 0.0
Total
Maintenance 12,7 27.3 41.9 31.2 22.1 1.1 1.5 1.4 0.0 0.0
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
I Interstate

= Principal Arterial
MiA = Minor Arterial

= Major Collector
MiC = Minor Collector
Urban Collector
Other Freeway
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TABLE A-20. NORTH CAROLINA STATE AYERAGE ANNUAL PERCENT

OF EXPENDITURES BY SPENDING CATEGORY AND ROADWAY FUNCTIONAL CLASS

(1981-1985)

Functional Class

Spending Rural Urban

Category | PA MiA MC MiC 1 OF PA MiA UucC
Right-of-Way 10.5 12.1 4.1 5.3 2.7 22.1 26.2 16.4 8.4 1.7
Preliminary 7.5 5.5 2.5 6.0 2.6 4.9 15.2 4.5 3.0 3.0
Engineering
New 42.4  36.2 11.9 6.3 0.2 30.3 21.8 18.3 7.2 4,3
Construction
Total 15.5 30.0 32.0 3l.1 28.4 27.8 12.8 31.1 28.6 23.7
Reconstruction
Total Bridge 0.2 2.3 12.2 10.9 12.2 1.6 0.0 1.8 8.6 13.1
Safety/Traffic 7.5 1.9 0.9 2.0 1.4 4.2  14.0 5.5 8.0 5.1
Ops/TSM
Environmental 6.4 0.2 0.0 0.1 0.0 0.0 0.1 0.7 0.1 0.6
Total
Maintenance 10.0 11.8 29.4 38.3 52.5 9.1 9.9 _21.7 36.3 48.5
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
| Interstate
PA Principal Arterial

MiA
MC

LT LI A (S | S { S 1

Minor Arterial
Major Collector

MiC = Minor Collector
ucC Urban Collector
OF Other Freeway
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TABLE A-2]1. PENNSYLYANIA STATE AYERAGE ANNUAL PERCENT

OF EXPENDITURES BY SPENDING CATEGORY AND ROADWAY FUNCTIONAL CLASS

(1981-1985)

Functional Class

Spending Rural Urban

Category | PA MiA MC MiC I OF PA MiA UC
Right-of-Way 0.1 4.1 5.8 0.6 15.7 3.0 2.6 1.2 5.7 5.7
Preliminary 0.2 1.5 2.0 3.2 19.% 3.0 5.2 3.7 5.3 13.4
Engineering
New 38.6 25.2 22.9 1.4 25.1 34.5 17.5 5.6 15.0 21.8
Construction
Total 35.8 23.4 21.2 1.3 23.4 33.1 16.8 5.4 14.4 20.9
Reconstruction
Total Bridge 20.7 13.5 i2.3 0.7 13.6 20.8 10.6 3.4 2.0 13.1
Safety/Traffic 1.3 0.8 0.8 0.1 0.9 1.4 0.7 0.2 0.6 0.9
Ops/TSM
Environmental 0.6 0.4 0.3 0.0 0.4 0.4 0.2 0.1 0.2 0.3
Total
Maintenance 2.7 31.1 27.7 92.7 1.5 3.8 _46.4 80.4 49.8 23.9
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
| Interstate
PA Principal Arterial

MiA
MC
MiC

L LI & I VS 1 S I TR ||

OF

Minor Arterial
Major Collector
Minor Collector
Urban Collector
Other Freeway
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TABLE A-22, WASHINGTON STATE AVERAGE ANNUAL PERCENT

OF EXPENDITURES BY SPENDING CATEGORY AND ROADWAY FUNCTIONAL CLASS

(1981-1985)

Functional Class

SPending Rural Ul’ban

Category I PA MiA MC MiC I OF PA MiA uUC
Right-of-Way 3.8 2.2 2.8 2.2 3.2 11.2 3.1 8.0 4.0 13.5
Preliminary 11.0 14.0 17.7 14.1 58.6 18.4 22.3 17.4 24.0 20.2
Engineering
New 35.7 4.9 1.1 6.3 0.0 16.2 23.4 22.7 13.1 0.4
Construction
Total 18.6 30.0 37.7 35.3 25.7 36.5 25.8 30.1 29.9 43,0
Reconstruction
Total Bridge i.1 26.7 8.7 11.0 4.4 2.1 0.8 1.6 8.3 12.3
Safety/Traffic 6.1 5.3 6.9 5.1 4.9 3.1 12.1 7.3 12.8 6.5
Ops/TSM
Environmental 0.8 2.4 1.2 0.5 0.0 0.8 1.3 1.7 0.6 0.4
Total
Maintenance 23.1 14.5 23.9 25.0 3.2 6.7 11.2  11.2 7.3 3.7
TOTAL 100.2 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
I Interstate
PA = Principal Arterial

MiA
MC
MiC

| L 1 T VI { O T 1

OF

Minor Arterial
Major Collector
Minor Collector
Urban Collector
Other Freeway
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TABLE A-23. NORTH CAROLINA LOCAL JURISDICTION AVERAGE

ANNUAL PERCENT OF EXPENDITURES BY SPENDING CATEGORY

(1981-1985)

Functional Class

AND ROADWAY FUNCTIONAL CLASS

Spending Rural (County) Urban (City/Town)
Category PA MiA MC MiC OF PA MiA UcC
Right-of-Way 1.0 1.0 1.0 0.9 5.4 5.1 3.3 2.7
Preliminary 1.1 1.1 1.1 1.1 6.1 6.0 5.5 5.3
Engineering
New Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Reconstruction 37.0 37.0 37.0 35.9 34,9 34,3 33.3 33.2
Total Bridge 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Safety/Traffic Ops/ 0.5 0.5 0.5 0.4 2.2 2.0 0.9 0.5
TSM
Environmental 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Maintenance 60.4 60.4 60.4 61.7 51.4 52.6 57.0 60.2
TOTAL 100.1 100.1 100.1 100.0 100.0 100.1 100.0 100.0
PA = Principal Arterial
MiA = Minor Arterial
MC = Major Collector
MiC = Minor Collector
OF = Other Freeway
UC = Urban Collector
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TABLE A-24. PENNSYLVANIA LOCAL JURISDICTION AVERAGE
ANNUAL PERCENT OF EXPENDITURES BY SPENDING CATEGORY
AND ROADWAY FUNCTIONAL CLASS
(1981-1985)

Functional Class
Spending Rural (County Urban (City/Town)
Category PA MiA MC MiC OF PA MiA UC
Right-of-Way 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.3
Preliminary 0.0 0.0 0.0 1.9 0.0 0.0 0.0 1.9
Engineering
New Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Reconstruction 0.0 0.0 0.0 26.8 0.0 0.0 0.0 26.7
Total Bridge 0.0 0.0 0.0 2.0 0.0 0.0 0.0 2.0

Safety/Traffic Ops/ 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.3
TSM

Environmental 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.4
Total Maintenance 0.0 0.0 0.0 67.9 0.0 0.0 0.0 67.9

TOTAL 0.0 0.0 0.0 100.0 0.0 0.0 0.0 100.0

PA
MiA
MC
MiC
OF
ucC

Principal Arterial
Minor Arterial
Major Collector
Minor Collector
Other Freeway
Urban Collector

o nmnnwn
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TABLE A-25. WASHINGTON LOCAL JURISDICTION AVERAGE

ANNUAL PERCENT OF EXPENDITURES BY SPENDING CATEGORY

(1981-1985)

AND ROADWAY FUNCTIONAL CLASS

Functional Class

Spending Rural (County) Urban (City/Town)

Category PA MiA MC MiC OF PA MiA uc
Right-of-Way 0.0 0.0 1.7 1.8 0.0 1.8 2.6 2.9
Preliminary 0.0 0.0 5.3 5.7 0.0 2.0 8.5 8.0
Engineering
New Construction 0.0 0.0 0.1 0.! 0.0 0.1 0.1 0.1
Total Reconstruction 0.0 0.0 20.1 19.4 0.0 21.0 27.0 26.6
Total Bridge 0.0 0.0 7.7 4.7 0.0 31.9 6.1 7.9
Safety/Traffic Ops/ 0.0 0.0 3.4 3.1 0.0 5.0 7.0 7.1
TSM
Environmental 0.0 0.0 0.3 0.3 0.0 0.6 0.6 0.4
Total Maintenance 0.0 0.0 _61.4 64.9 0.0 _30.6 _48.1 47.0
TOTAL 0.0 0.0 100.1 100.0 0.0 100.2 100.0 100.0

PA = Principal Arterial

MiA = Minor Arterial
MC = Major Collector

MiC = Minor Collector
OF = Other Freeway
UC = Urban Collector

A-30



TABLE A-26. NORTH CAROLINA ROADWAY

EXPENDITURES FOR LOCAL JURISDICTION

(THOUSANDS OF DOLLARS)

Roadway Functional Class

Collector
and
Local Alfa) Above Local
Year Jurisdiction Capital Maintenance Total Total Total
1981  City 33,638 42,025 75,713
County(b) 0 0 0
75,713 10,324 65,389
1982  City 31,879 42,779 74,658
County 0 0 0
74,648 10,307 64,351
1933 City 35,164 54,270 89,434
County 0 0 0
89,434 10,307 79,127
1984  City 35,628 57,973 93,601
County 0 0 0
93,601 10,363 83,208
1985 City 36,366(¢)  64,095(c) 100,461
County 0 0 0
100,461 10,313 83,208

(@) Source: Highway Statistics, 1982, 1983, 1984, 1985
(b) County Roads are under State Control
(c) Estimated using linear regression
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TABLE A-27. PENNSYLVANIA ROADWAY

EXPENDITURES FOR LOCAL JURISDICTION

(THOUSANDS OF DOLLARS)

Roadway Functional Class
Collector
and
Local Alfa) Above Local
Year Jurisdiction Capital Maintenance Total Total Total
1981 City 76,236 102,735 178,971
County 54,270 119,874 174, 144
355,115 304,007 49,108
1982  City 45,978 116,605 162,583
County 58,569 134,775 193,344
355,927 148,062 207,865
1983  City 44,049 125,801 169,850
County 57,434 154,087 211,521
381,371 349,807 31,564
1984  City 38,562 155,104 193,666
County 47,802 167,042 214,844
408,510 324,914 83,496
1985 City 35,447(b) 165,637{ 202,084
County 49,384 (b) 184,148 233,532
435,616 393,245 42,371

(@) Source: Highway Statistics, 1982, 1983, 1984, 1985

(b) Estimated using linear regression
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TABLE A-28. WASHINGTON ROADWAY

EXPENDITURES FOR LOCAL JURISDICTION

(THOUSANDS OF DOLLARS)

Roadway Functional Class

Collector
and
Local A1fa) Above Local
Year Jurisdiction Capital Maintenance Total Total Total
1981 City 95,741 33,529 129,270
County 37,950 92,368 130,318
259,538 165,834 93,754
1982 City 116,269 41,135 157,404
County 43,944 90,046 133,990
291,394 267,944 234,450
1983 City 115,305 50,526 165,831
County 50,064 102,117 152,181
218,012 257,361 60,651
1984  City 130,953 59,091 190,044
County 75,922 114,703 190,625
380,669 306,148 74,521
1985 City 140,735(b) ¢7,589(b) 208,324
County 81,979{b) 199, 577(b) 231,556
489,880 249,322 240,558

(a) Source: Highway Statistics, 1982, 1983, 1984, 1985
(b) Estimated using linear regression
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This procedure essentially created data in the format of FHWA Form 534 for
each year of missing data. The local level data from this estimation procedure

represented roadways of functional class collector and above.

Local Expenditures for Local Roads

The basis for the estimate of the data representing local expenditures on local

roads was data presented in Highway Statistics. The data shown in Tables A-26

through A-28 represent total local highway expenditures for all roadway classes.
These data are reported to the FHWA on Form 536 and is similar to the information
reported on Form 534 for local jurisdictions, The primary difference between the
data reported on Forms 536 and 534 is that Form 534 data represents expenditures
on roadways classified as collector and above, while the Form 536 data represents

all functional classes including local roadways,

The data contained in Form 536 are not reported for as many expenditure
categories as the Form 534 data, and were aggregated to represent only total
capital outlay and total maintenance.

The data from Highway Statistics were only available for 1981 through 1984.

The data for 1985 were estimated using linear regression analysis. The annual total
expenditures (capital outlay plus maintenance) for each state were regressed against

year. The resulting regression equation was used to extrapolate the 1985 total
expenditures for each state for all roadway classes.

The total expenses for local roadways were determined as the difference
between the data reported on Form 536 and that reported on Form 534 as shown in
Equation A-13, and reported in Tables A-26 through A-28.

Ty

(Einjk) - Yy (A-13)
ij

where:

-
~~
)

the aggregate capital and maintenance expenditures by local
jurisdictions within a state for all local roadways, for year k,
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X;;x = the city or county (i) expenditures for capital and maintenance
) (j) during year k, obtained from Highway Statistics, and

Yk = the total expenditures by local jurisdictions within a state for
roadways classified as collectors or above, for year k, obtained
from Form 534 supplied by the FHWA.

The total expenditures for local roadways were proportioned between city and
county jurisdictions based on the proportions for all roadway classes as shown in
Equation A-14,

ij
where:
EXiik = the estimated city or county (i) proportion of total expenses for

local roadways for capital or maintenance (j) during year k.

The results of the proportioning are given in Tables 29 through 31. Note that
the city proportion of expenses were considered to apply to urban roadway for all
cities with a population of 5,000 or more. Cities or towns with a population of less
than 5,000 and all county expenditures were considered to apply to rural roadways.
This is consistent with the accounting procedures used in reporting data to the
FHWA. The cities and towns in Arizona with a 1985 population less than 5,000 are
shown in Table A-32, This results in values for cities and counties shown in Table
A-11 differing from the urban and rural values shown in Table C-4 Appendix C.
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TABLE A-29. NORTH CAROLINA ESTIMATED LOCAL EXPENDITURES
ON LOCAL ROADS FOR CITIES AND COUNTIES

Local
Year Jurisdiction Total Capital Maintenance
1981 City 65,389 29,094 36,295
County 0 0 0
1982 City 64,351 27,478 36,873
County 0 0 0
1983 City 79,127 31,111 48,016
County 0 0 0
1984 City 83,288 31,702 51,586
County 0 0 0
1985 City 90,148 32,633 57,515
County 0 0 0
TOTAL City 382,303 152,019 230,234
TOTAL County 0 0 0

TABLE A-30. PENNSYLVANIA ESTIMATED LOCAL EXPENDITURES
ON LOCAL ROADS FOR CITIES AND COUNTIES

Local
Year Jurisdiction Total Capital Maintenance
1931 City 49,108 10,602 14,287
County 0 7,547 16,671
1982 City 207,865 26,852 68,099
County 0 34,205 73,710
1983 City 31,564 3,646 10,412
County 0 4,753 12,753
1984 City 83,596 7,891 31,470
County 0 9,782 34,183
1985 City 42,371 3,448 16,208
County 0 4,803 17,911
TOTAL City 0 52,439 140,746
TOTAL County 0 61,091 160,228
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TABLE A-31. WASHINGTON ESTIMATED LOCAL EXPENDITURES
ON LOCAL ROADS FOR CITIES AND COUNTIES

Year

1981

1982

1983

1984

1985

TOTAL
TOTAL

Local
Jurisdiction Total Capital Maintenance
City 93,754 34,578 12,109
County 0 13,706 33,360
City 23,450 9,357 3,310
County 0 3,536 7,246
City 60,651 21,991 9,636
County 0 92,548 19,476
City 74,521 25,636 11,568
County 0 14,863 22,455
City 240,558 69,109 33,190
County 0 40,256 98,003
City 0 160,670 69,314
County 0 31,910 180,550

TABLE A-32. ARIZONA CITIES AND TOWNS LESS THAN
5,000 POPULATION (1985)

Benson
Buckeye
Carefree
Chino Valley
Clarkdale
Clifton
Colorado City
Duncan
Eager

El Mirage
Fredonia
Gila Bend
Goodyear
Guadalupe
Hayden
Huachuca City
Jerome
Kearny
Mammoth
Marana
Miami

Oro Valley
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Parker
Patagonia
Pima
Pinetop-Lakeside
St. Johns
San Luis
Snowflake
Somerton
Springerville
Superior
Surprise
Taylor
Thatcher
Tolleson
Tombstone
Wellton
Wickenburg
Willcox
Williams
Winkelman
Youngtown



APPENDIX B
FUNCTIONAL SYSTEM CHARACTERISTICS

The following material is excerpted directly from the FHWA publication
Highway Functional Classification--Concepts, Criteria and Procedures (FHWA, July
1974).

FUNCTIONAL SYSTEMS FOR RURAL AREAS

Rural roads consist of those facilities that are outside of small urban and
urbanized areas. They are classified into four major systems: principal arterials,

minor arterial roads, major and minor collector roads, and local roads.

RURAL PRINCIPAL ARTERIAL SYSTEM

The rural principal arterial system consists of a connected rural network of
continuous routes having the following characteristics:

1. Serve corridor movements having trip length and travel density
characteristics indicative of substantial statewide or interstate travel.

2. Serve all, or virtually all, urban areas with populations of 50,000 and over
and a large majority of those with populations of 25,000 and over.

3. Provide an integrated network without stub connections except where
unusual geographic or traffic flow conditions dictate otherwise, e.g.,
international boundary connections and connections to coastal cities,

In the more densely populated states, this class of highway may not include all
heavily traveled routes which might warrant multilane improvements. It is likely,
however, that in the majority of states the principal arterial systems will include
most, if not all, existing rural freeways.

The principal arterial system is stratified into the following two categories:

Interstate System - The Interstate subclassification consists of all presently
designated routes of the Interstate System.
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Other principal arterials - This subclassification consists of all non-Interstate
principal arterials.

RURAL MINOR ARTERIAL ROAD SYSTEM

The rural minor arterial road system should, in conjunction with the principal

arterial system, form a rural network having the following characteristics:
l. Link cities and larger towns (and other traffic generators, such as major
resort areas, that are capable of attracting travel over similarly long

distances) and form an integrated network providing interstate and
intercounty service.

2. Be spaced at such intervals--consistent with population density--so that

all developed areas of the State are within a reasonable distance of an
arterial highway.

3. Provide (because of the the two characteristics defined immediately
above) service to corridors with trip lengths and travel density greater
than those predominantly served by rural collector or local systems.
Therefore, minor arterials constitute routes whose design should be
expected to provide for relatively high overall travel speeds, with
minimum interference to through movement.

RURAL ROAD COLLECTOR SYSTEM

The rural collector routes generally serve travel of primarily intracounty
rather than statewide importance and constitute those routes on which (regardless
of traffic volume) predominant travel distances are shorter than on arterial routes.

Consequently, on the average, more moderate speeds may be typical.

In order to more clearly define the characteristics of rural collectors, this
sytem should be subclassified according to the following criteria:

Major collector roads - These routes should: (1) Provide service to any county

seat not on an arterial route, to the larger towns not directly served by the higher

systems, and to other traffic generators of equivalent intracounty importance, such
as consolidated schools, shipping points, county parks, important mining and
agricultural areas, etc., (2) link these places with nearby larger towns or cities, or
with routes of higher classification, and (3) serve the more important intracounty
travel corridors.



Minor collector roads - These routes should: (1) Be spaced at intervals--

consistent with population density—-to collect traffic from local roads and bring all
developed areas within a reasonable distance of a collector road, (2) provide service
to the remaining smaller communities, and (3) link the locally important traffic
generators with their rural hinterland.

RURAL LOCAL ROAD SYSTEM

The rural local road system should have the following characteristics: (1)
Serve primarily to provide access to adjacent land, and (2) provide service to travel
over relatively short distances as compared to collectors or other higher systems.
Local roads will, of course, constitute the rural mileage not classified as principal

arterial, minor arterial roads, or collector road.
FUNCTIONAL SYSTEMS IN URBANIZED AREAS

The four functional systems for urbanized areas are urban principal arterials,
minor arterial streets, collector streets, and local streets. The differences in the
nature and intensity of development between rural and urban areas cause these
systems to have characteristics that are somewhat different from the

correspondingly named rural systems.

URBAN PRINCIPAL ARTERIAL SYSTEM

In every urban environment there exists a system of streets and highways
which can be identified as unusally significant to the area in which it lies in terms of
the nature and composition of travel it serves. In smaller urban areas (under 50,000)
these facilities may be very limited in number and extent, and their importance may
be primarily derived from the service provided to travel passing through the area.
In larger urban areas their importance is also derived from service to rural oriented
traffic, but equally or even more important, from service for major movements
within these urbanized areas.

This system of streets and highways--the urban principal arterial system--

should serve the major centers of activity of a metropolitan area, the highest traffic
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volume corridcrs, and the longest trip desires, and should carry a high proportion of
the total urban area travel on a minimum of mileage. The system should be

integrated, both internally and between major rural connections.

The principal arterial system should carry the major portion of trips entering
and leaving the urban area, as well as the majority of through movements desiring to
bypass the central city. In addition, significant intra-area travel, such as between
major inner city communities, or between major suburban centers should be served
by this class of facilities. Frequently the principal arterial system will carry
important intraurban as well as intercity bus routes. Finally, this system in
urbanized areas should provide continuity for all rural arterials which intercept the
urban boundary.

Because of the nature of the travel served by the principal arterial system,
almost all fully and partially controlled access facilities will be part of this
functional class. However, this system is not restricted to controlled access
facilities. The principal arterial system should be stratified as follows: (1)
interstate, (2) other freeways and expressways, and (3) other principal arterials (with
no control of access).

URBAN MINOR ARTERIAL STREET SYSTEM

The minor arterial street system should interconnect with and augment the
urban principal arterial system and provide service to trips of moderate length at a
somewhat lower level of travel mobility than major arterials. This system also
distributes travel to geographic areas smaller than those identified with the higher
system.

The minor arterial street system includes all arterials not classified as
principal and contains facilities that place more emphasis on land access than the
higher system, and offer a lower level of traffic mobility. Such facilities may carry
local bus routes and provide intracommunity continuity, but ideally should not
penetrate identifiable neighborhoods. This system should include urban connections
to rural collector roads where such connections have not been classified for internal

reasons as urban principal arterials.
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URBAN COLLECTOR STREET SYSTEM

The collector street system provides both land access service and traffic
circulation within residential neighborhoods, commercial areas and industrial areas.
It differs from the arterial system in that facilities on the collector system may
penetrate residential neighborhoods, distributing trips from the arterials through the
area to the ultimate destination. Conversely, the collector street also collects
traffic from local streets in residential neighborhoods and channels it into the
arterial system. In the central business district, and in other areas of like
development and traffic density, the collector system may include the street grid
which forms a logical entity for traffic circulation.

URBAN LOCAL STREET SYSTEM

The local street system comprises all facilities not on one of the higher
systems. It serves primarily to provide direct access to abutting land and access to
the higher order systems. It offers the lowest level of mobility and usually contains

no bus routes. Service to through traffic movement usually is deliberately
discouraged.
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APPENDIX C

PROGRAM DOCUMENTATION
FEDERAL-STATE HIGHWAY EXPENDITURE
DISTRIBUTION SPEADSHEET
(F-SHEDS)

INTRODUCTION

The Federal-State Highway Expenditure Distribution Spreadsheet (F-SHEDS)
was created as part of the Study of Potential Impacts of Limiting the Federal-Aid
Highway Program to Routes of Interstate Significance. The spreadsheet provides
state officials with the ability to analyze highway funding source alternatives on a
microscopic scale. With F-SHEDS, the user will be able to allocate funding
responsibilities between the federal, state, and local governments by roadway
functional classification and expenditure category.

The functional classifications used in F-SHEDS are similar to those used by

FHWA for expenditure reporting in the Highway Statistics publication. The

difference is that the small and large urban functional classes have been combined
into a single set of urban functional classes. The functional classifications used in
F-SHEDS are listed in Table C-1.

TABLE C-1. F-SHEDS FUNCTIONAL CLASSIFICATIONS

Rural Urban
Interstate Interstate
Other Principal Arterial Other Freeway and Expressway
Minor Arterial Other Principal Arterial
Major Collector Minor Arterial
Minor Collector Collector
Local Local

The expenditure categories used in F-SHEDS are a condensed version of the

categories used by FHWA for expenditure reporting in the Highway Statistics




publication. The primary headings in Table C-2 list the expenditures used in
F-SHEDS. If a particular expenditure is a combination of more specific expenditure
categories, the latter categories are listed using indentation.

TABLE C-2. F-SHEDS EXPENDITURE CATEGORIES

Right-of-Way
Preliminary Engineering
New Construction

Reconstruction

Relocation
Reconstruction
Major Widening
Minor Widening
Restoration and Rehabilitation
Resurfacing
Bridges

New Bridges

Bridge Replacement

Major Bridge Rehabilitation
Minor Bridge Rehabilitation

Safety-Traffic Operations-Transportation Systems Management
Environmental Preservation

Maintenance

Traffic Services
Physical Maintenance

The expenditures for each functional class and each spending category are
further broken down into six project/system classifications. These classifications
have three levels of subdivision and are listed in Table C-3.
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TABLE C-3. F-SHEDS PROJECT/SYSTEM CLASSIFICATIONS

Federal/State Participation

Federal-Aid Highway System
Federal-Aid Project
Non-Federal-Aid Project

Non-Federal-Aid System

Federal/Local Participation

Federal-Aid Highway System
Federal-Aid Project
Non-Federal-Aid Project

Non-Federal-Aid System

DEFINITION OF TERMINOLOGY

Federal/State Participation - These projects are funded either entirely by the
state, or jointly by the federal and state governments using a federally-defined
matching ratio. Highways funded are typically part of the designated stete

highway system. Interstate highways are normally included in state highway
systems.

Federal/L.ocal Participation - These projects are funded either entirely by
local jurisdictions, or jointly by the federal and local governments using a
federally-defined matching ratio. Highways funded in these ways are
typically part of the highway system for a local jurisdiction.

Federal-Aid Highway System (FAS) - Projects for the highways in this system
may be eligible foi partial federal funding using a federally-defined matching

ratio. The magnitude of the matching ratio depends on the expenditure
category.

Non-Federal-Aid Highway System - Projects for the highways in this system

are not eligible for federal funding. Funding must be provided entirely by the
state or local jurisdiction in control.

Federal-Aid Project (FAP) - A project performed on part of the federal-aid

system that was partially funded by the Federal Government using a federally-
defined matching ratio.

Non-Federal-Aid Project - A project performed on part of the federal-aid
system that received no federal funding.




SPREADSHEET LAYOUT

A complete printout of the F-SHEDS spreadsheet for the State of Arizona is
included in this appendix (see Table C-4). The complete spreadsheet consists of 146
rows and 21 columns of information. The first column lists the rural and urban
functional classes. Under each functional class, the eight spending categories are
listed. In the case of Arizona, the rural and urban local functional class includes all
eight expenditure categories. For other states, detailed information about
expenditures on local roads was not available. As a result, only capital outlay and
maintenance expenditures are reported. The capital outlay expenditure includes all
eight of the expenditure categories except maintenance. The other 20 columns
contain numeric information including raw expenditure data and the computational
algorithm required to break these raw expenditures up into a federal, state, and
local component.

The first six columns of numeric information contain the total expenditures
for the given functional class, spending category, and system/project type during the
inclusive period from 1981 to 1985. The first three columns are federal/state

expenditures. The last three columns are federalflocal expenditures.

The next seven columns break down the expenditure data into federal, state,
and local portions according to current federal funding ratios. The current
conditions are referred to as the "Existing Conditions" in the table and are
designated to be "Scenario Zero." An abbreviated matrix describing the existing
conditions for North Carolina, Pennsylvania, and Washington is included in Tables
C-5 through C-7. The funding ratios are the proportions of the federal-aid
system/federal-aid project dollars that were paid for by the Federal Government.
The actual ratios for each spending category appear under the column marked
"Percent Federal Dollars" under Scenario Zero. The computed total federal
participation appears in the next column. The total state participation consists of
all federal/state participation dollars except that portion of the federal/state
FAS/FAP dollars paid for by the Federal Government. The total local participation
consists of all federal/local participation dollars except for that portion of the
federal/local FAS/FAP dollars paid for by the Federal Government.
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The three columns containing percentages give the proportions of total
expenditures funded by that level of government for each expenditure category.
The last row of information for each functional class gives total expenditures and
the overall funding responsibility proportions for that functional class. Similar
totals are provided for all rural and all urban functional classes, as well as a grand

total for all functional classes.

The next seven columns of numeric information encompass the user-defined
funding scenario algorithm. The heading for these seven columns (currently marked
"Scenario 3B") may be changed to reflect whatever funding proportion scheme is
provided by the user. The user selects funding schemes by changing the federal
matching ratios in the column marked "Percent Federal Dollars." When the
spreadsheet is recalculated, the expenditures are proportioned based upon the user-
supplied matching ratios, Totals for each functional class, the rural and urban

totals, and the grand totals are computed just as those in Scenario Zero.

TIPS FOR LOTUS 1-2-3 and SYMPHONY USERS

- F-SHEDS was written using Lotus Symphony Version 1.2. If you are using
Lotus 123 or another version of Symphony, it may be necessary to use the file
conversion utility to make F-SHEDS compatible with your software.

- For purposes of easy reference, it is recommended that the first column and
the first eight rows of the F-SHEDS spreadsheet be set up as titles using the
appropriate title command.

- Note that when new percentages are entered into the user scenario section of
the worksheet, the new funding splits must be recalculated using the
appropriate recalculation function key. (For Symphony, use "F8".) Check your
Lotus 123 or Symphony manual for detaiis.

- Note that the data and formulas in the F-SHEDS spreadsheet have not been
"protected" or "locked". If you should inadvertently destroy the contents of a
raw data cell or a formula cell, do not save the altered spreadsheet. Simply

load the disk copy of the spreadsheet, thus overwriting the altered
spreadsheet, and start over.

- The Lotus 123 and Symphony print commands provide a wide range of
flexibility as to what rows and columns may be printed and what headers may
be used. The sample printout at the end of this report uses columns | through
7 and rows 1 through 8 as title headers for each page. The user may choose to
omit printing the seven columns of Scenario Zero, and print only the user-
defined scenarios.
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