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PREFACE

This report presents the findings of our analysis of Iowa secon-
dary roads. The principal focus of the research was on the formulation of
criteria and systematic procedures for identifying and evaluating low-
traffic-count roads for consideration for vacating action. For purposes
of demonstration, the procedures were applied to 3,421 roads in 10 sample
counties, and the results of the demonstration have been provided to the
Towa State Highway Commission and to the respective sample counties. The
report also includes our findings and conclusions relating to road closure
or vacation, along with our recommendations regarding implementation of the
road evaluation procedures.

Many members of the Institute staff participated in this research
program. Principal contributors include Walter R. Benson, Richard L.
Salmon, Lawrence L. Carter, Bruce W. Macy, Jeanne Robertson, Sharon Starks,
Linda Crosswhite, and Patricia Quinlan. Judge John L. McKinney of Ames,
Towa, acted as legal consultant.

The excellent cooperation and assistance we received from state
and county officials and employees is gratefully acknowledged. We are
especially indebted to Mr. Stephen Roberts, Research Engineer, Iowa State
Highway Commissionj; Mr. Robert Anderson and Mr. Harry Budd of the Needs
Study Group; and Mr. Phillip Spangler, Iowa Department of Public Safety.
In citing these individuals, we recognize that many others contributed
valuable information, suggestions, insights, and constructive criticism
for which we are extremely grateful.
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I. THE SECONDARY ROAD PROBLEM

The State of Iowa has too many roads. Although ranking thirty-
fourth in population, twenty-fifth in area, and twentieth in motor wvehicle
registration, it ranks seventh in the nation in miles of rural roads. In
1920 when Iowa's rural population was 1,528,000, there were 97,440 miles
of secondary roads. In 1960 with rural population down 56 percent to
662,000, there were 91,000 miles of secondary roads--a 7 percent decrease.
The question has been asked: "Who are these 'service roads' serving?"

This excess mileage tends to dissipate road funds at a critical
time of increasing public demand for better and safer roads.

A. Historical Background

The excessive secondary road network is typical of several mid-
western states and is a relic of an earlier American era. When the nation's
population was largely rural, small family farms were the rule and the
people were close to the land. Even into the Twentieth Century the mid-
western economy and demography necessitated the sectional grid road network.
The revolutionary advances in agriculture coupled with the mass migration
to the cities during and after World War II dramatically altered the
agrarian picture.

Thne extensive secondary road network no longer serves the large
number of farm families resident on their quarter sections. Farmland
ownership patterns have changed. Farms have become larger. Perhaps more
important, the de facto farm, that is, the entirety of lands farmed by
one individual or enterprise via owning, leasing, renting, or share-
cropping arrangements, has greatly increased in size. The result is that
many secondary roads have over many years become only marginally useful.
They once carried farm produce to market and made the economic, social, and
cultural advantages of the towns and cities available to the rural popula-
tion. Now many of these roads serve few people and are of such marginal
value that a serious question arises as to whether these are "public"
roads in the functional sense. Legally of course they remain "on the
books" and are a responsibility and drain on the county.

Events and trends of the last several years have made it impera-
tive to reexamine the need for the great number of secondary roads in the
state. Of major concern is a large disparity between projected road main-
tenance costs and available road funds. Public opinion, and the federal
government, are bringing increasing pressure for safer roads, and the
passage of the 1965 and 1967 Torts Claims Acts opened the state and county
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governments to civil suits for liability damages due to unsafe road condi-
tions, among other things. Thus the continued existence of roads of
marginal utility must be called into question. Obviously many should be
vacated.

Road vacating in Iowa (with a few notable exceptions) has been
a county responsibility approached with great apprehension. The County
Board of Supervisors is an elective body quite vulnerable to political
Pressures. There is often a lack of legal and administrative support
for a Board when they represent the general public against a narrower
interest in such actions. There is also an incomplete understanding of
the legal implications of vacating actions. Often, raising the "bogey-man'
of a civil suit is sufficient to cause vacating action to cease forthwith.

1

If Iowa road mileage is to be reduced to manageable proportions,
the counties must have legislative, administrative, legal, and technical
assistance including a sound, structured, and defensible procedure for
selecting and vacating roads. This study report presents such procedures,
means of employing them, and supporting research findings.

B. Study Objectives

The objectives of this research study were to describe the condi-
tions which warrant closure or vacating of county roads, and to suggest
legislation that would facilitate such action. These objectives were
achieved with full consideration for: the continuity or network effects
of the county road system, possible increased user cost and inconvenience
to the traveling public, cost of maintenance of roads at current level,
possible future costs of upgrading roads to higher safety standards, use
and value of land released from public road use, legal rights and possible
claims from property owners, and legal rights of utility companies.

C. Method of Analysis

The first step of the analysis was to research the literature and
gather data on the experience of other states and of counties within Iowa.
A listing of significant references is presented in Appendix A. A survey
questionnaire was mailed to 47 states (all mainland states except Iowa),
of which 32 responded. (See Appendix B for a summary of responses.) This
survey covered a broad spectrum of the elements bearing on the problem.
Results indicate that no one has concentrated on this problem heretofore.

Seven fact-finding trips were made by the authors to discuss
secondary road problems and inspect typical roads with county and state
highway engineers and officers.



A statistical sample of 10 Iowa counties was selected. (See Ap-
pendix C.) A Road Evaluation Model (see Section III and Appendix E) was
formulated, and road data on low-traffic-count roads were derived from plat
books and highway and traffic maps. Computer programs were developed and
used to analyze these road data.

The elements of road costs--maintenance, improvements, and lia-
bility risk--were assessed from Needs Study Files and from records at the
Iowa. Department of Public Safety, Des Moines. These aspects are discussed
in detail under III-B and III-C below and in Appendices F and G.

Legal research on tortuous liability of Iowa counties, power to
vacate secondary roads, compensation of damage, legal rights of utilities
with respect to vacating roads, and possible legislation to facilitate va-
cating actions was performed at MRI's Washington, D. C., office and in Towa.
The findings are given in Appendix H.



II. SUMMARY OF FINDINGS, CONCLUSIONS,
AND RECOMMENDATIONS

It was the objective of this study to address two aspects of this
problem of excessive road mileage--the determination of legal impediments
and the development of criteria with which roads could be evaluated for
disposition.

An implied objection was a systematic plan of action for evaluat-
ing and disposing of low traffic-count roads.

Major results of this study are--road value criteria and a model

for their application. A concise, systematic plan is laid out under II-C
"Recommendations."

A. Findings and Conclusions

There are no impediments in law to secondary road vacating action,
although there is a need for legislation that will either define a "public
road" functionally or empower some authority to do so.

There is nothing in the Iowa Code that establishes the functional
characteristics or benefits that must attach to a road to justify its reten-
tion and attendant costs to the general public.

The measurement of the relative value of a road can be based on
objective, physical facts. The Road Value Index developed in this study
provides a realistic basis for measuring the relative value of any road.

The only possibility of reducing the controversy that is inherent
to this problem will lie in (a) basing the measurement of road value on
physical facts such as number of abutting ownership tracts, average daily
traffic count, etc., and (b) uniform, objective, and accurate application
of the evaluation system statewide. This points toward a central, computer-
supported clerical facility which might be furnished by the Iowa State High-
way Commission.

Road maintenance and improvement costs account for by far the
greatest portion of total costs associated with any” road.

Road maintenance and improvement costs historically incurred by
most Iowa counties are less than those required to bring roads up to adequate

1/ For this study, "low-traffic-count" is defined as Average Daily Traffic
count less than 30. A road, road segment, or road link is defined as
that portion of a road between two junctions, or from a junction to
a terminus.



safety standards. Very significant future costs may be avoided by abandon-
ment of low-value roads.

Liagbility risk is not a significant factor in vacating decisions.

We find that the direct liability risk (accident damage) costs
associated with the secondary road system are not great. The real, out-of-
pocket costs for this risk are some portion of the county comprehensive
liability insurance premium. It is very doubtful that vacating even a large
number of roads would affect this premium. This conclusion is supported by
detailed analysis of highway accidents occurring on secondary roads.

However, the indirect cost of accident damage and fatalities is
considerable. This indirect cost derives from the public demand for better

and safer roads. The implied higher safety standards result in much higher
road costs.

Roads with an ADT greater than 30 are relatively valuable and
significant elements of the secondary road network.

In our evaluation and screening process, roads with ADT greater
than 30 are first eliminated from consideration. These roads generally
have attributes that make them relatively valuable links in the county net-
work.

A measure of road value can be developed for determining the value
of a road relative to all other roads.

This measure of road value, the Road Value Index, is based on
known facts about the road use and access requirement features of the road.
Procedures for constructing the RVI can be applied uniformly to all low-
traffic-count roads, using readily available data.

Roads with a Road Value Index of less than 50 are of marginal

utility.

Roads with a Road Value Index of less than SQl/ characteristically
serve only a few farm units and thus represent good candidates for vacating
action. We estimate, based on a careful analysis of 3,421 roads in 10
counties, that there are more than 3,000 miles of roads in the state with a
Road Value Index equal to or less than 50. Roads in the below 50 RVI cate-
gory are characterized by the following:

l/ Any change in the factors on weights used to construct the RVI might
alter this cut-off index value of 50.
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Average length 0.53 mile
Average number of occupied residences 0.31
Average daily traffic count = 117
Surface type 41% dirt
59% gravel

Il

Il

Figure 1 shows the estimated cumulative distribution of secondary road miles
as a function of the Road Value Index. Ultimately, most of these roads could
and should be vacated, but the political and administrative impact on some
counties would be too great to attempt at one time. Therefore, a priority
ordering is necessary.

The efficiency or cost-effectiveness of a road may be judged by
the ratio of anticipated future costs to the value or benefits provided.

Since all the roads with RVI less than 50 are candidates, the list
of roads in descending Cost/Value sequence constitutes a priority list.
This gives priority for vacating action to those roads which cost most for
benefits yielded.

Using the Road Value Index as a measure of value or benefit of a
given road, we derive the Cost/Value ratio as a measure of the relative
cost to the road agency of providing that value or benefit. For example,

a road that provides one access to a farm land tract is assigned a value of
S points; if this is the only benefit provided by the road and it will cost
$2,000 to maintain and improve this road for the next 20 years, we compute
a $400 Cost/Value ratio. Figure 2 shows the estimated cumulative distribu-
tion of miles of low-traffic-count roads as a function of this Cost/Value
ratio. It is evident that the costs of many of these roads are out of pro-
portion to the benefits they provide.

Generally, roads which are serious candidates for vacating con-
tribute very little to the county road network.

Analysis of county road networks discloses that through traffic
is very little inconvenienced by vacation of the low-value roads.

Political and administrative considerations have inhibited the
vacating of roads.

In practice, the road vacating process is not being fully utilized.
A few counties have undertaken an effort to find and eliminate those roads
that they feel do not justify the expenditures of public funds. However,
for the most part, roads are considered for vacating by the county only
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when the landowners along the roads request the action of the county. This
rather passive action on the part of the counties results in only a few
miles of road vacation each year for the entire state.

The public has little understanding of the legal authority, basis
of claims, or implications of vacating roads.

There is little public appreciation for the cost implications of
the improved road standards.

Road vacating procedures impose an administrative burden on the

countx.

The long-term trends in population and land ownership patterns in
rural Towa affect traffic patterns and hence the value of secondary roads.

These trends result from population migration to the cities, from
consolidation of farm lands, from more efficient farming methods, and from
increasing farm mechanization.

B. Recommendations

On the basis of these findings and conclusions we make the follow-
ing recommendations:

Amend Chapter 306 of the Code to create an Authority which would
be empowered to establish criteria and procedures for adjudging the functional
value of secondary roads. Further, that such Authority would periodically
evaluate secondary roads, and such roads determined not to be of sufficient
value would be vacated unless good and sufficient reason be shown to the
contrary. The judgment of "sufficient value" would be a function of the
Authority but would be based on uniform criteria, universally applied.

The recommended legislation would provide a structure and basis
in law to facilitate the objective, equitable, and expeditious evaluation of
all low-traffic-count secondary roads and would give the county governments
the incentive and framework required to pursue the abandonment of those
roads that are nonessential. The "Authority" recommended should be a pro-
fessional body or have professional members who can appreciate the impact
on the various counties, the available road funds, and the potential cost
avoidance inherent in road vacating actions. Their judgment of "sufficient
value' can be an assignment of a "cut-off" point for the Cost/Value ratio.



All low-traffic-count secondary roads should be evaluated under
legally based criteria at intervals set by the Authority mentioned above.
A tabulation of this evaluation should be furnished each county.

Procedures for selecting vacating candidates should be as follows:

a. Low-traffic-count roads should be defined as those
roads that have an average daily traffic of less than 30.

b. Attention should be focused on roads with a Road Value
Index of less than 50.

c. The Cost/Value ratio should be computed for each road.
The Authority mentioned above should set a cut-off wvalue.
A1l roads with ratios above this value should be sched-
uled for final screening and vacating action.

d. County Engineers should perform a final screening for
accuracy of data. County Engineers should eliminate
candidates from vacating consideration where there are
cogent technical reasons.

The low-traffic-count roads with a Road Value Index of less than
50 offer the greatest opportunities for vacation. The evaluation should
focus on these roads. g

A significant aspect of this evaluation is the assignment of
road costs. To be effective, this cost assignment must be done objectively
and uniformly. The Needs Study File represents one obvious source of uni-
form data.

As a final step in the screening process, the County Engineer's
of'tice should carefully examine data on the affected roads for accuracy.
Network effects should now be carefully considered. These are discussed
in detail in Section III-D below. Any road segments whose closure would
create significant network problems or for which other cogent technical
reasons exist should be removed from consideration. An example of the
latter would be a low-value road which will play an important role in a
planned future realignment of the road network. Details on all such roads
removed from consideration should be communicated to the Authority.

Under proposed legislation, roads adjudged not of sufficient value
to be functionally classified as "public roads" and with no technical reason
for retention would be mandatorily considered for vacation. Existing legal
procedures would be followed, and interested parties would be given an
opportunity to show cause why the road should not be vacated.

10



Each landowner has a right in law to free and convenient access
to the general system of roads from his land. However, this is not to be
interpreted as a right to have a public road abutting his property. He
merely has a legal basis for condemnation of an accessway.

By functionally defining what constitutes a "public road," there
would be a basis for vacating roads which now exist only because of histori-
cal precedent. This action would not deny rights mentioned above since
affected owners have due process to just compensation. Further, making
implementation of these procedures mandatory does not abrogate the authority
of the County Board of Supervisors since they continue to make the final,
binding decisions. This mandatory consideration will, however, cause many
low=-value roads to be vacated that otherwise would remain in the road system.

The State Highway Commission should assemble and make available
to requesting counties a team of administrative, legal, and technical spe-
cialists to assist in the vacating actions.

This assistance rendered by the state might include a discussion
and explanation of the road evaluation process, an explanation and forecast
of the outlook on road maintenance, standards, and costs, and a legal brief-
ing just prior to the hearings. Because public support is essential, some
form of public education or publicity is recommended.

Reevaluation of roads should be accomplished in the year following
the periodic traffic count.

After the initial evaluation, reevaluation should be made every

- five years, with one-fifth of the counties being evaluated each year. ADT

(Average Daily Traffic count) is an important criterion, and is taken every
five years. The evaluation and subsequent vacating actions should be based
on the latest available ADT data. Property ownership patterns, also an
important criterion, vary little from year to year, but five years is likely
to bring significant changes. Concentrating on one-fifth of the counties
each year would spread the work load of the state support team.

C. Recapitulation

The following table (Table I) is a recapitulation of the conclu-
sions and recommendations. 1In addition, the recommendations column is a
concise, step-by-step recommended course of action.

11



TABLE I

SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Area of Investigation

1. Legislative Action

Findings and Conclusions

. There are no impediments in law to
secondary road vacating action, al-
though there is a need for legisla-
tion that will either define a
"public road" functionally or em-
power some authority to do so.

Recommendations

1. Amend Chapter 306 of the Code to

create an authority which would be
empowered to establish criteria

and procedures for adjudging the
functional value of secondary roads.
Further, that such authority would

periodically evaluate secondary
roads; and such roads determined

not to be of sufficient value would
be vacated unless good and suffi-
cient reason be shown to the con-
trary. The judgment of "sufficient
value" would be a function of the
authority but would be based on
uniform criteria, universally applied.

2. Road Evaluation Criteria 2. All low-traffic-count secondary
a. Road Value 2.a. The measurement of the relative value roads should be evaluated under

of a road can be based on physical legally based criteria at intervals
facts. The "Road Value Index" set by the Authority mentioned

developed in this study provides a above. A tabulation of this eval-
realistic basis for measuring the uation should be furnished each
relative value of any road. county.

b. Road Costs b. Road maintenance and improvement

costs historically incurred by most
Iowa counties are less than those
required to bring roads up to ade-
quate safety standards.

Liability risk cost is not a signi-
ficant factor in vacating decisions.

w

3. Selection of Vacating . Procedures for selecting vacating
Candidates candidates should be as follows:
a. ADT 3.a. Roads with an ADT greater than 30 a. Low-traffic-count roads should
are nearly always valuable and be defined as those roads that
significant elements of the secon- have an average daily traffic
dary road network. of less than 30.

b. Road Value b. Roads with Road Value Index less b. Attention should be focused on
than 50 are of marginal utility. roads with a Road Value Index
of less than 50.

The Cost/Value ratio should be
computed for each road. The
authority mentioned above should
set a cut-off value. All roads
with ratios above this value
should be scheduled for final
screening and vacating action.

c. Cost/Value c. The efficiency or cost/effectiveness e
of a road may be judged by the ratio
of anticipated future costs to the
value or benefits provided.

12



Area of Investigation

3. Selection of Vacating
Candidates (Concluded)
d. Network Effects and
User Inconvenience

4. Vacating Action

5. Vacating Assistance
a. Legal

b. Technical

c. Administrative

6. Periodic Reevaluation
of Roads

TABLE I (Concluded)

Findings and Conclusions

. Generally, roads which are serious

candidates for vacating contribute
very little to the county road net-
work. Through traffic is very little
inconvenienced by removal of these
segments.

. Political and administrative con-

siderations have inhibited the
vacating of roads.

. Many county supervisors as well as

the general public have little under-

standing of the legal authority, basis
of claims, or implications of vacating
roads.

. There is little public appreciation for

the cost implications of the improved
road standards.

. An extensive road vacating program

would impose an administrative burden
on the county.

. There has been a gradual, long-term

shifting of population and land owner-
ship patterns in rural Iowa. This
secular trend affects traffic patterns
and, hence, the value of secondary
roads. These trends will continue.

13

Recommendations

. County engineers should perform

a final screening for accuracy

of data. County engineers may
eliminate candidates from vacating
consideration for technical rea-
sons, such as those described

in Section III-D.

. Under proposed legislation, roads

adjudged not of sufficient value
to be functionally classified

as "public roads" and with no
technical reason for retention
would be mandatorily considered
for vacating. Current legal
proceedings would be followed
and interested parties given an
opportunity to show cause why
the road should not be vacated.

. The State Highway Commission

should prepare and make available
to requesting counties a team of
administrative, legal, and tech-
nical specialists to assist in
the vacating actions.

Publicity should educate the
public whose support is mandatory.

. Reevaluation of roads should

be accomplished in the year
following the periocdic traffic
count.



ITI. THE ROAD EVALUATTON MODEL

A. Measuring Road Value

Much effort was devoted to the question of how to determine the
value of any given segment of road. A review of the literature revealed
that very little had been done on this problem, particularly as it relates
to the kinds of roads that were dealt with in this study. The highway de-
partments of other states were contacted in an effort to determine how they
have handled this problem. We found that a systematic approach is rarely
employed. However, discussions with highway commission personnel and with
officials at the county level provided information on current practices.
These discussions, supplemented by a survey of Iowa County Engineers, also
revealed that a number of different factors had to be taken into account
in trying to assess the value of a road.

After experimenting with a number of different concepts, we
concluded that the value of any given road segment is a function of two
things--road use and access requirements.l Each of these, in turn, is
determined by a combination of other factors.

For example, road use can be measured in terms of volume of traf-
fic. ADT (Average Daily Traffic count) provides a good measure of traffic
volume. But traffic volume alone is not an adequate measure of road use,
particularly on the low-traffic-count roads. Number and types of users
also should be taken into account. Therefore, measures were developed to
reflect different types of users, such as the farm family living on the
road, the farm operator farming land abutting on the road, the individuals
using the road to get to a church, cemetery, park, or other type of public
facility.

One of the most important functions of a road, particularly the
low~traffic~count road, is to provide access--access to farm residences,
access to fields, and access to other types of facilities. Thus, the ex-
tent to which a road is required for access purposes is also an important
factor determining the value of that particular road.

Specific indicators were chosen that would best measure the rela-
tive importance of the road with respect to road use and access require-
ments. The following factors were selected for use as measures of road use:

}/ Other factors such as maintenance costs, costs of bringing roads up to
standards, risk, and other considerations are extremely important and
are introduced at a later stage.
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traffic count, number of abutting owners, number of residences, type of
road (through road or dead end), school bus and mail routes, and other
public or private nonfarm uses. These factors reflect the extent of road
use and road users for any segment of road.

For determining road access requirements, the following factors
were chosen: property ownership patterns; residences and their location;

bridges, streams and other potential barriers; and other nonfarm public and
private uses.

A survey of the Iowa County Engineers was made to validate the
factors we had chosen.l/ Each engineer was sent a questionnaire indicating
possible factors affecting road use and access, and was asked to indicate
the relative importance of each of the factors and to suggest others. The
results of this survey support and substantiate the selection of factors
and weighting procedures.

All of the data needed to develop the Road Value Index can be
obtained from published or readily available sources. For example, infor-
mation regarding land ownership patterns is available from county plat
books. Information regarding residences, rivers and streams, and bridges
can be obtained from the Iowa Highway Commission's general highway transpor-
tation maps. The traffic-count data are presented on the motor vehicle
traffic flow maps of the Highway Commission.

Some of the information is quite routine in nature--traffic count,
number of residences, etc. Other types of information, particularly relating
to land ownership patterns, are not so straightforward and require clarifi-
cation. Definitions of some of these factors are presented in Table IT,
while Figure 3 illustrates the different types of ownership tracts.

The distinction between different types of ownership tracts is
important in our analysis. For example, an owner of exterior property--
one whose property abuts on two adjacent roads--is less likely to be incon-
venienced by vacating one of the roads than is the owner who has access
from only one road. Hence, this distinction is made in the initial coding

so that appropriate weights can be applied to different ownership patterns
at a later stage.

Weights are applied to each road use and access requirements
indicator. The weighted indicators are then combined into a single measure
of road value. The resulting value measure--the Road Value Index--indicates
the relative value of any given road with respect to other roads. Thus, the
index makes it possible to rank roads according to their value.

l/ See Appendix D for a discussion of the survey results.
g/ For an explanation of the coding and data collection procedures, see
Appendix E.
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TABLE TI

DEFINITION OF TERMS

Road segment: A separate stretch of road which is bound by either two inter-
sections or by one intersection and a dead end.

Ownership tract: All contiguous land owned by one person, family corpora-
tion, partnership, estate, etc. As a special case, land which
lies on both sides of a river or a road or some natural barrier
is defined as contiguous.

Exterior ownership tract (EOT): An ownership tract which abuts on the road
segment under consideration and on at least one of the intersec-
tions of the segment.

Dual access interior ownership tract (DA-IOT): An ownership tract abutting
on the road segment under consideration and also on some other
road segment which does not abut on any intersection of the road
under analysis.

Single access interior ownership tract (SA-IOT): An ownership tract abut-
ting on the road under consideration which does not abut on any
of its intersections nor on any other road segment.

Isolated ownership tract (IS-IOT): An ownership tract which does not abut
on any road segment but, because of its position in relation to
roads in the area, appears to have access through one of the
owners abutting the road segment of interest.

Ownership tracts bisected by a river or stream: Those tracts bisected by
a river or stream or intermittent stream which requires a bridge
on the road segments that it intersects. Secondly, the river or
stream bisects the tract in such a way that if the road were va-
cated, the owner would have restricted access to part of his land
unless he constructed a bridge.

Residence: It is assumed that where the Iowa Highway Commission-general
highway and transportation map indicates a farm unit in use, a
residence is also in use. Where this map indicates a farm unit
not in use, it is assumed that the residence also is not in use
and consequently is not counted as a residence.

16



Types of ownership tracts

Figure 3
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The procedures used to construct the Road Value Index are fairly
simple and straightforward and can be performed either at the state level
or by the individual county. The information required can be obtained from
readily available sources.

B. Road Costs

The road value model presented above provides a means of assigning
an index of value to a road segment based upon the physical, observable
facts of its use and the access it provides. This rating system provides
a measure of each road segment's utility to the public at large.

The roads found to be of low value must be further evaluated on
a cost basis. The cost to the general public for the benefits derived
from these roads are the costs incurred by the highway agencies required
to maintain and improve the roads to adequate standards throughout a future
period of time. However, the costs required to retain a road are not a
complete measure of the costs to be avoided by vacating the road, since
expenditures are required in order to vacate a road. Thus, each of the
alternatives--retention or vacation of a low-value road segment--will incur
costs to the highway agency.

The true measure of cost to be avoided by vacating a road is the
difference between the cost of retention and the cost of vacating. The
cost analysis of a road segment requires determination of these costs. The
essential elements of retention costs are: (1) routine maintenance costs,
(2) capital improvements costs, and (3) liability risk costs. Vacating
costs consist of (1) damage claims of affected parties and (2) procedural
costs.

To compute a road retention cost, a period of retention must be
specified. We recommend a period of 20 years to coincide with the Needs
Study Group's planning period.

The individual elements to be assessed in the cost analysis are
retention costs and vacating costs. Retention costs are composed of rou-
tine maintenance, cgpital improvements, and liability risk costs.

Routine maintenance costs are the costs required to maintain the
roadway surface and shoulders irrespective of any capital improvements.
Also included are mowing and snow-plowing costs and costs of maintaining
signs.
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Capital improvement costs are the costs incurred throughout a
future time period for improvements of structures, for major resurfacing,
and for any reconstruction of the elements of a given road segment. These
costs for a given road segment depend on the schedule of improvements
deemed necessary for the road. The future needs for the entire road sys-
tem, used in conjunction with anticipated revenues and a priority basis for

scheduling improvements, provide a basis for determining the costs for a
particular road segment.

Liability risk costs are those costs incurred by the highway
agency due to claims for damages resulting from a negligent, wrongful act
or omission of any employee of the agency. This cost will include not only
damages due to traffic accidents which may be attributed to inadequate
operation or maintenance of the road, but also incidental damages due to
negligence of the agency in maintenance or construction operations on the
road. The latter will include, for example, crop damage because of weed

spray, or flood damage resulting from inadequate maintenance of drainage
structures.

Vacating costs are composed of damage claims costs and procedural
costs. Damage claims costs are those damages to be paid to affected land-
owners who incur an economic loss due to vacation of a road segment. A
court of law would determine the validity and amount of damage claims for
each affected landowner on a vacated road segment. Only abutting landowners
have recourse under the law; the amount of damages would be based on the
reduction in the fair market value of the affected property. See Appendix H
for detailed discussion of the legal aspects of damage claims.

Procedural costs are the expenditures required to carry out the
necessary legal procedures of closing a road. Example procedures are pre-
paring and serving notices to affected parties or retaining legal and real-
estate consultants for assessing damage cases.

C. Cost/Benefit Analysis

Neither the road value nor the retention cost should be the sole
basis for selecting candidate roads for elimination. Rather, the final

selection procedure should reflect the retention cost as compared to the
benefits.

The evaluation posed in these terms leads naturally to a cost/
benefit type analysis. The measure of the benefit for a given road segment
is taken as the Road Value Index. The cost is the net retention cost (the
difference between the cost of retention of the road and the cost of vaca-

tion). With these values we can form a Cost/Benefit Ratio, defined as
follows:
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Cost/Benefit Retio = Retention Cost-Vacation Cost
Road Value Index

The Cost/Benefit Ratio is a direct measure of the cost to the
highway agency--and, hence, to the public at large--for each of the bene-
fits derived from a road of marginal utility. It is obvious then that those
road segments found to give higher values for this ratio should be first
considered for vacation.

D. Road Vacating--Tmpact on County Road Network

In computing the Road Value Index, full consideration is given the
local user. However, it is also necessary to consider the value of the road
to the general user. We may determine this by evaluating the impact of
vacating a particular road on the secondary road network. We found this
impact to be of little consequence since roads that are serious candidates
for vacating contribute very little to the general system of roads. They
have a low average daily traffic count. They often are dead end stubs.

They are all dirt or gravel surfaced. Alternative through routes are nearly
always available.

Initially, we considered the network effect to be a significant
problem and developed a computerized road-network-analysis algorithm to
assess this effect. This algorithm is called the "Shortest Route Algorithm"l/
and is described in Appendix M. It measures travel time from any given ori-
gin (we used county seats) to all road junctions in the county. Figure 4
illustrates the results of gpplication to Clayton County, Iowa. The con-
tours or isochrons represent average distances from Elkader that may be
driven in the given number of minutes.

Figure 5 illustrates the impact on the general road network result-
ing from the removal of approximately 20 miles of roads (the top vacating
candidates). The shaded area shows affected regions and degree of impact.
That is, the constant time contour has moved inward (toward Elkader) in
some places, indicating that in those areas the traveler will not have
traveled so far from Elkader in the given time because of some circuity of
travel. However, it may be noted that even here (shaded regions) the impact
is not great--possibly two to three minutes increased travel time; further,
only the shaded areas are affected; travelers to and from points more remote
would not have chosen that route as a part of the "shortest path," and hence
are totally unaffected. Even the minor impact may sometimes be mitigated:

l/ Shortest in the sense of time, i.e., quickest.
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A review of the Clayton County road map revealed that there are two key
roads in the sense that vacating these two roads would have as much impact
as all the others combined. These two roads were inter-regional or inter-
network linkages. They were restored and travel time computed again with
the result shown in Figure 6.

There 1s one other anomaly that should be carefully analyzed.
Contiguous or parallel road segments should not be considered for simul-
taneous vacating action. The reason for this is that the Road Value Index
is computed for a road with the assumption that other roads in the immed-
iate vicinity remain intact. For example, a given road is not so valuable
to an abutting ownership tract if access to that tract may also be gained
from another (parallel or adjoining) road. But when one of these roads is
vacated, the other becomes much more valuable. This increase in value can=
not be anticipated in one evaluation.

One final note on the network analysis: Although the computer
algorithm is fast, accurate, and very comprehensive, it possibly is more

than is needed. Good engineering judgment can provide approximately the
same results.

Based on the gbove analysis we recommend the following detailed

procedure and guidance for the application of engineering judgment to net-
work analysis:

Road segments should not be vacated:

1. When they are in the path of future land and/or road develop-
ment projects. Obviously there is no point in giving up right-of-way that
will have to be condemned back for a new primary route, etec.

2. When candidate segments are parallel or adjoining--one should
be removed from candidacy. This condition is easily detected from a county
road map plot.

3. When vacating causes an increase in travel time (to or from
the nearest town or attraction center) of more than 20 percent of the origi-
nal travel time.l/

1/ These are some of the cogent technical reasons mentioned above.
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We believe, for example, that it would be acceptable to the general
public if travel time for a few users increased from, say, 10 to 12 minutes.
Roads of the type we are concerned with are not characteristically used for
longer trips. This increased travel time may be easily estimated using a
county road map and estimating one minute per mile on hard-surfaced roads,
two minutes per mile on gravel or rock, and three minutes per mile on dirt
roads. The measurement should be from the nearest attraction center to
the remote road junction of the given road segment--with the segment in the
system and then with it out of the system, An indicated 20 percent or more
increase in travel time should be justification for retaining the road.

If these final technical screening procedures are followed uni=-

formly, the entire process will be defensible as an objective, equitable,
realistic, and effective method of reducing secondary road mileage.
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IVv. APPLICATION OF THE ROAD EVALUATION SYSTEM

For purposes of testing and demonstrating the road evaluation
system we selected a sample of 10 Iowa counties: Black Hawk, Calhoun, Clay,
Clayton, Franklin, Fremont, Poweshiek, Ringgold, Van Buren, and Warren.

(See Figure 7.) Our objective was to obtain a sample which would reflect
differences in the various physical, demographic, and economic conditions
throughout the state which might have a bearing on the problem of vacating
roads. The specific criteria used in selecting the sample are discussed
in Appendix C.

A. Construction of the Road Value Index

The procedures for determining the relative value of a road, which
were described in Section III, were applied to each of the 3,421 low-traffic-
count roads in the 10-county sample.

Road value is a function of road use and access requirements, each
of which, in turn, is measured by a combination of different factors, The
procedures we used for quantifying each factor (along with appropriate
weights) were as shown in the listing on p. 28.

The sum of these weighted factors provides a Road Value Index.
Under this system, a road with a high Road Value Index is considered to be
of substantial value and therefore should be low on the list of abandonment
candidates. Conversely, a road with a low Road Value Index represents a
road of limited value and represents a good candidate for abandonment.

The manner in which these various factors were combined to form
the Road Value Index is illustrated in the following formulae:

(1) ADT + (AOT's x 5) +(RES x 10) + (PUB x 25) + (PVT x 10)
+ (ML x 10) + (BS x 10) + (UT x 10) - (DE x 10) = Road Use
Value

(2) (EOT's x 5) + (DA-IOT's x 5) + (SA-IOT's x 10) + (IS-IOT's
x 10) + (RAOT's/S x 5) + (EOT RES x 5) +(IOT RES x 10)
- (RES within 1/8 mi x 5) + (PUB x 25) + (PVG x 10) = Access
Requirement Value

(3) Road Use Value + Access Requirement Value = Road Value Index
A more detailed description of procedures and a discussion of
steps taken to check the reliability and sensitivity of our value measures

are presented in Appendix E.
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Factor
Road Uise

Traffic count

Number of users

Number of resident users

Other users

Dead end

Mail route

School bus route

Utility route

ROAD VALUE FACTORS

Measure Used

Actual ADT

Number of ownership
tracts abutting on
the road x §

Number of residences
on road x 10

Number of public uses
x 25 and other private
nonfarm uses x 1

Deduct 10 if the road is
a dead end

If road is used as mail
route add 10

If road is used as bus
route add 10

If road is used as utility

Purpose

Reflects volume of
traffic

On low-count road this
should reflect number
of users

Provides additional
weight for residential
users

Provides additional
weight for important
nonfarm uses

The dead-end road
reduces potential
for through traffic
thereby restricting
potential use

Provides additional weight
for special uses of roads

Provides additional weight
for special uses of roads

Provides edditional weight

route, add 10 for special uses of rosds

Access

(No. of EOT's x 5) + (No. of Reflects the access re-
DA-IOT's x 5) + (No. of SA-IOT's quirements for different
x 10) + (No. of IS-IOT's x 10)2 types of ownership tracts
abutting on the road segment

Land ownership patterns

(No. of EOT's and IOT's bisected Reflects additional access
by a stream x 5)3 problems created by vacation
of the road segment

Access barriers

Provides additional weight
for those ownership tracts
with a residence

Residence access (No. of EOT's with residences
x 5) + (No. of IOT's with resi-

dences x 10)

Tends to reduce the resi-
dential access require-
ment for those residences
with potential alternative access

If all residences are within
1/8 mile from another road
segment deduct 5 x the number
of residences

Residence access

Other uses (No. of public uses x 25) + Reflects access require-
(No. of other private uses ments for non-farm uses
x 10)

17 The Needs Study Tape or field observation are major sources of information on private nonfarm uses.
Our demonstration data include largely public uses (schools, churches, cemeteries, etc.) identified
from inspection of Highway Commission maps.

2/ Definitions are as follows:

ADT = Average Daily Traffic

AOT = Abutting Ownership Tracts

AOT/S = Abutting Ownership Tracts Bisected with Stream
RES = Number of Residences

PUB = Public Uses

T = Private Uses

DE = Dead End

ML = Mail Route

uT = Utility Route

BS = School Bus Route

EOT = External Ownership Tract--abutting on two adjacent roads.
DA-IOT = Dual Access Interior Ownership Tract--abutting on two roads which are not adjacent.
SA-TOT = Single Access Interior Ownership Tract--abutting only on one road.
IS-IOT = Isolated Interior Ownership Tract--not abutting on any road but with likely private access
to the road in question.
;/ Data on rail and/or interstate highway barriers were not included in demonstration. This information
can be obtained from the maps.
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This approach was used in examining each of the 3,421 low-traffic-
count roads in the 10 sample counties. The result is a Road Value Index
number assigned to each road segment. The range in Road Value Index numbers
was quite large--0 to 340 for the 10-county sample. Moreover, the range
within each county was sufficiently large to be sensitive to differences in
road value characteristics. (See Table III for a listing of the ranges and
median values for all the sample counties.)

TABLE IIT

ROAD VALUE INDEX RANGES AND MEDIANS

Number of Low-Traffic- Road Value Mbdian;/
Counties Count Roads Index Range Road Value
Ringgold 497 10 - 219 68
Poweshiek 424 12 - 228 76
Warren 404 0 - 265 73
Fremont 352 0 - 340 798
Van Buren 341 10 - 279 72
Calhoun 323 13 - 281 83
Clay 325 10 - 190 77
Franklin 313 14 - 259 Tl
Clayton 301 0 - 304 80
Black Hawk 143 28 - 176 86

1/ Median refers to that number above and below which there are an equal
number of values.

Although there was a large spread in Road Value Index range among
the counties--for example, the range in Black Hawk County was from 28 to 176,
while the range in Fremont was O to 340--the median Road Value Index was
about the same in every county. This suggests that even though the system
was designed to evaluate roads within any given county, it can also be used

to compare roads throughout the state regardless of the county in which the
road is located.

B. Estimating Road Costs

Estimates of future routine maintenance costs, capital improvement
costs, liability risk costs, and vacating costs were derived as follows.
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The Needs Study File, which now has a 20 percent sample of Towa
secondary roads, was used to develop averages. We computed an average cost
per mile for routine maintenance and capital improvements as a function of
three factors: maintenance cost area, surface type, and average daily traf-
fic count. Average bridge costs were computed as a function of two factors:
surface type and average daily traffic. Details of the analysis and results
are given in Appendix G.

An upper-limit estimate for the anticipated cost of liability risk
was obtained from an analysis of many aspects of the problem, including an
assessment of liability of the counties under current law, a study of rele-
vant traffic accident statistics on the system of secondary roads, and an
evaluation of incidental damage claims experienced by the ISHC on the state's
system of roads. Details of the liability risk analysis are given in
Appendix F.

Estimates of anticipated road vacating costs have been obtained
through analysis of the pertinent legal aspects and procedural requirements
of road vacating. Details of the analysis and the resulting cost estimates
are given in Appendix G.

C. Rank Ordering the Candidates

Each of the 3,421 roads in the 10-county sample was analyzed using
the criteria described above. The resulting road data were encoded on key
punch sheets and a tabulating card was punched for each road. These road
data were then analyzed by a computerized road evaluation system. Road cost
data and criteria weighting factors were entered separately (the particular
values used are listed in A above and in Appendix E).

Three reports were generated for each of the study counties. These
reports are illustrated in Figures 8, 9, and 10. The individual roads listed
in these three figures were selected at random from project records; conse-
quently the figures are illustrative of the type of reports which may be pre-
pared for all counties, but are not descriptive of any particular county.

Briefly, the first report (Figure 8) is an inventory or listing of

all low-traffic-count secondary roads in the county. They are listed in road
segment identification order for easy reference.
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Figure 8 - Road Inventory and Value Analysis
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Figure 9 - Roads Ranked by Road Value Index with Cost Analysis
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Figure 10 - Roads Ranked by Cost/Value Ratio



Estimated 20-year road costs (labeled RETENTN TOT CST) were based

on:
Col. 1
Col. 7
Col. 8
Col. 9
Col. 10

Maintenance cost area

Road length (miles)

Average daily traffic count
Surface types (l-dirt, 2-rock)
Number of bridges

The road value is developed from the application of weights to
the criteria shown in columns 12 through 27.

Col. 12
Col. 13
Col. 14
Col. 15
Col. 16
Col. L7

Col. 18

Col. 19
Col. 20
Cols 2L
Col, 22

Col. 23
Col. 24
Cels 25
Col. 26
Col. 27

"VACATG
legitimate claims
"RETENTN NET CST"

- Number of abutting ownership tracts

- Number of exterior ownership tracts

- Number of interior ownership tracts with dual access

- Number of interior ownership tracts with single access

- Number of isolated interior ownership tracts

- Number of exterior ownership tracts bisected by a
barrier (unfordable stream)

- Number of interior ownership tracts bisected by a
barrier

- Number of exterior ownership tracts with residence

- Number of interior ownership tracts with residence

- Total number of residences on the road

- If 1 - all residences on road are within 1/8 mile of
corner

- If 0 - through road, 1 - dead-end road

- If 1 - utility rout s}/

- If 1 - mail routesli

- If 1 - school bus routes;/

- If special use such as cemetery, church, etc.

TOT CST" is an estimate, based on ownership patterns, of
that might be brought as a result of vacating action.
(Col. 30) is simply Col. 28 less Col. 29 or an estimate

of the net cost of retaining the road for the next 20 years. Finally,
Col. 31 is the Road Value Index or relative value of any given road with
respect to other roads.

l/ These criteria were not used in the demonstration since data were not
readily available.
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The second report (Figure 9) is a cost analysis of the low-traffic-
count roads. This report is different from the first in that it is in Road
Value sequence-ascending order, i.e., lowest value road first (Col. 7), road
mileage is accumulated (Col. 9), the estimated 20-year road retention costs
are detailed, none of the value criteria are shown, and a "Cost/Value" ratio
is shown (Col. 17). This Cost/Value is a relative measure of the cost-ef-
fectiveness, cost/benefit, or efficiency of the road in returning benefits
per dollar expended.

The third report (Figure 10) shows the same information as the
second. There are two differences in sorting: all roads with Road Value
Index greater than 50 have been deleted, and the remainder are rank ordered
by the Cost/Value ratio in descending order, i.e., most inefficient first.

In summary, the first report is an inventory of all low-traffic-
count roads showing the details of the Road Value Criteria. It is simply
a reference list. The second report gives details of road costs. Roads
are listed in order of the value, lowest first. This report focuses attention
on low-value roads but with no regard to their efficiency. The third report
is, in effect, a priority list for vacating roads.
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SURVEY OF STATE HIGHWAY COMMISSIONS




A survey was conducted to determine the practices and experiences
of other states in the problem of road vacation.

47 States were contacted.

Highway Commissions in

Towa, Hawaii, and Alaska were omitted from the

survey. Comprehensive responses were received from the following 32 states:

Alabama
Arizona
Arkansas
Colorado
Delaware
Florida
I1linois
Indiana

Kentucky
Maine
Massachusetts
Minnesota
Mississippi
Missouri
Nebraska

New Jersey

New Mexico
Nevada
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
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South Carolina
Tennessee
Texas

Utah

Virginia

West Virginia
Wisconsin
Wyoming



Are there any common practices in your state regarding the vacation of

low-value secondary roads?

Practices

States Responding

Functional classification:
Highway director controls:
Counties control:

Transfer to local jurisdiction:
Trade local for high count:
Dictated by replacement:
Statutes:

No method given:

(3)1/ New Jersey, Missouri, Kentucky
(2) Alabama, Ohio

(2) Nebraska, Florida

(2) Indiana, Oklahoma

(l) Maine

(l) Arizona

(l) Wisconsin

(2) Minnesota, Virginia

Does your state use special methods to identify secondary road use patterns?

Special Methods

States Responding

Functional classification:

Special report:

Appraisal of character of trip
making:

Fed Aid Secondary Road Plan (1954),
Amended:

(6) West Virginia, New Jersey, North
Dakota, Oklahoma, Arizona, Virginia,
Missouri

(3) Pennsylvania, Oregon, Delaware

(1) New Mexico

(1) Alabama

l/ Number in parentheses refers to number of responses.
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How do you determine what maintenance is necessary to meet the minimum safety

standards?

Methods

States Responding

Not responsible or no reply: A

Visual inspection by engineers
usually:

Accident reports are given high
degree of consideration:

Usage dictates:

Funds available:

Service and needs usually minimum
safety:

Sufficiency rating:

Meet U.S. BPR standards: {

(8)

(8)

(5)

(4)

(3)
(2)

(1)
(1)

Nebraska, Mississippi, New Mexico,
Wyoming, New Jersey, Illinois,
Tennessee, North Dakota

Arizona, Utah, Kentucky, Ohio, West
Virginia, Rhode Island, Maine,

South Carolina

Texas, Pennsylvania, Colorado,
Indiana, Oregon

Arkansas, Oklahoma, Massachusetts,
Virginia

Minnesota, Colorado, Wisconsin

Missouri, Florida

Delaware

Nevada

What criteria do you use for determining which roads will be raised to safety

standards?

Some states cited more than one of the following:

Criteria

States Responding

Functional need and sufficiency stand-
ards:

Safety or accident factor:
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(15)

(12)

Utah, Oregon, Ohio, Tennessee,
Delaware, Nevada, North Dakota,
Massachusetts, Oklahoma, Kentucky,
Wyoming, Indiana, Wisconsin, Maine,
New Mexico
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