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Synopsis

Many of today’s local rural roads and bridges were
built in the late 1800s and early 1900s when farms
were small, and farmers needed road access to
homes, schools, churches, and markets. During the
1920s and 1930s, these roads were surfaced, mainly
with gravel, and bridges were reinforced to carry
six-ton loads. Since then, farm size has increased
and the number of heavy vehicles traveling on rural
roads has also increased—ito the detriment of the
road system. Farmers are using large tandem-axle
and semitrailer trucks, long farm tractorwagon
combinations, and wide combines to travel from
farms to fields and vice versa. Farm-supply and
marketing firms are using similar heavy trucks for
pickups and deliveries. At the same time, revenues
to maintain the present system and to reconstruct it
to accommodate the changing needs of rural
America are declining in real terms. Unless revenues
increase or the investment needs decline, the local
rural road system will continue to deteriorate.

A benefit-cost analysis was used to examine the
effects of alternative investment strategies on the
local rural road system. The study first estimated the
change in costs to the traveling public of various
investment strategies. The change in travel cost of
each investment strategy was then compared to the
cost of implementing that strategy on the county
rural road system. The basic purpose of this study
was to develop guidelines for local supervisors and
engineers in evaluating investment or disinvestment
proposals, and to provide information to state
legislatures in developing local rural road and bridge
policies.

For this analysis, three case study areas of 100
square miles each were selected in Iowa. One study
area, located in Hamiiton County, has a relatively
high agricultural tax base, a high percentage of
paved roads, and relatively few bridges. The second
study area, located in Shelby County, has a
relatively low agricultural tax base, hilly terrain, a
low percentage of paved roads, a large number of

Xii

oil- and earth-surface roads, and many bridges. The
third study area, located in Linn County, has a
relatively high agricultural tax base, a high percent-
age of paved roads, and numerous non-farm
households with commuters to Cedar Rapids and
Waterloo.

A questionnaire was used to collect data from farm
and non-farm residents in the three study areas.
Data were obtained on the number of 1982 trips by
origin, destination, and type of vehicle.

Several investment strategies were analyzed in this
study:

1. Reducing the size of the county road system by
abandoning sets of low volume roads that serve
ne property accesses

2. Reducing the number of miles of public roads by
converting continuous roads to private drives

3. Paving selected gravel roads and then abandoning
low volume roads that serve no property accesses

4. Converting seiected low-volume roads that serve
no households or farmsteads to low-maintenance
roads

5. Reducing the number of miles of public roads by
converting sets of dead-end roads to private
drives

6. Converting all existing paved roads to gravel
roads

7. Upgrading selected bridges to legal load limits

Conclusions

® The major sources of vehicle miles on county
roads are automobiles used for household purposes
and pickup truck travel for farm purposes.

® Farm-related travel represents a relatively small
percentage of total travel miles but a relatively
high percentage of total travel costs.

® A relatively small number of low volume
abandoned roads produced greater cost savings to
the counties and abutting landowners than the
additional travel costs to the traveling public.
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The sets of roads abandoned in this study that
resulted in positive net savings were:

1. Almost four percent of the non-paved county
roads in the Linn study; however, the net
savings were very small. This area had a large
number of non-farm households on the county
roads.

2. Slightly over 5 percent of the non-paved
county roads in the Shelby study. This area
had a very small number of paved county
roads.

3. Over 12 percent of the non-paved county roads
in the Hamilton study. This area had a
relatively large number of paved county and
state roads.

® Paving additional county roads increased the net
savings from the abandonment of low volume, no-
property-access roads. However, the net costs of
paving these roads exceeded the gain in net
savings from abandonmnient.

@ Converting low volume roads to low maintenance
area service B roads produced the largest net
savings of all strategies evaluated in this study.
However, bridge deterioration and county liability
on area service B roads are potential problems.

® Converting low volume roads to private drives
also produced positive net savings. Dead-end
roads produced greater net savings than non-dead-
end roads. However, this strategy shifts part of the
public maintenance burden to abutting
landowners.

® Reconstructing selected bridges to legal load
limits reduced large truck and tractor-wagon travel
costs. However, the additional bridge reconstruc-
tion costs exceeded the reduction in travel costs.

® The benefits in reduced travel costs from the
existing paved county roads in the Hamilton study
area substantially exceeded the costs of providing
those county roads.

Public Policy Implications

® There are permanent net cost savings from
abandonment of a limited number of low-traffic
county roads that serve no property accesses,
However, there could be substantial legal costs
and damage awards associated with road abandon-

ment. Moreover, a major effort to reduce the size
of the county road system is unlikely until
programs are designed to relieve local officials of

Xii

the considerable political liability associated with
road abandonment. Proposals to reduce the local
government financial liability from abandonment
include: (1) denying claims to an individual if the
proposed road abandonment is a second access;
(2) placing a cap on damage claims; (3) permit-
ting local governments to withdraw or revise an
abandonment plan if an appeal to a district court
may result in an excessive damage award. One
proposal to relieve elected officials of the political
liability is to authorize appointed committees to
develop and implement road abandonment
proposals.

There are substantial potential net cost savings
from converting low volume roads—especially
dead-end roads—to private drives. This is a viable
option on roads that serve households; it reduces
maintenance costs and shifts the remaining costs
to the abutting landowners. One possible method
of reducing the impact of this shift in cost is to
legislate a property tax exemption on land in
roads that are converted to private drives.

@ There are substantial net cost savings from

converting low-volume roads to area service B
roads. This is a viable option for low volume
roads that serve as the only access to farm fields,
However these roads, which remain in the public
domain, may incur major costs if bridges
deteriorate to a level which requires reconstruc-
tion. Moreover, depending on court decisions,
counties may or may not be free of liability on
area service B roads.

The travel cost savings from reconstructing
selected posted bridges to legal load limits are less
than the cost of reconstructing all the bridges.
The reduction in travel costs from the existing
paved core of county roads greatly exceeds the
cost of paving those roads.

The 1986-2001 Quadrennial Need Study (Iowa
Department of Transportation 1982) indicates that
the needs of the county road system in Iowa
continue to increase, which suggests that the
system continues to deteriorate. If this is correct,
the cost savings from road abandonment and
converting roads to private drives and area service
B roads may be needed to rebuild the remaining
county road system.

It is possible that present laws in some states may
preclude any possibility of road abandonment or
conversion of roads to private drives and area



service B roads. In fact, changes in public attitudes,
public policy, and state laws may be needed before
any of these changes and the resulting net savings
can be realized. Some of the areas which need to be
addressed are:

1. A reasonable method of compensating abutting
landowners for change from public to private
access

2. A method of arbitration of disputes between
adjoining landowners affected by the change and/
or the local government authority

Xiv

3. Exemption of the local government authority from
legal action upon completion of established
guidelines

4. Legislation to strengthen existing laws regarding
road abandonment and shifting public roads to
private roads

5. A method of educating the public of the benefits
and costs of alternative road system changes to
enable the public to improve the quality of its
input into the policy-making process
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Chapter 1

Introduction: The Problem and
Some Alternative Solutions

The local Tural road systern—maintained and
controlled by counties or townships—consists of 2.2
million miles and represents 71 percent of the 3.2
million miles of rural roads in the United States.
The system is generally laid out in rectangular grids,
particularly in the Midwest where the regularity of
the county roads dates back to the Ordinance of
1785 that established the cne-mile survey grids to
open the land for settlement.

Many of today’s local rural roads and bridges were
built in the late 1800s and early 1900s when
overland transportation was limited to horse and
wagon or the recently built railroad lines. The
discovery of large petroleum reserves in Texas and
Oklahoma spurred the development of the auto-
mobile and truck industries during the 1920s and
1930s and created a need to get rural America “‘out
of the mud.” Roads were surfaced, and some
bridges were replaced to accommodate trucks with
gross weights of six to seven tons. About 70 percent
of today’s rural bridges were built before 1935, but
even those constructed in the 1940s were designed
only for 15-ton loads.

By 1950 about 50 percent of the local rural roads
were improved with all-weather gravel or paved

surfaces. Thus the widths, grades, bases, surface
designs, and capacities of many local rural roads

and bridges are based on the traffic needs of the
1940s and 1950s.

The declining number of farms and the increasing
size of farm trucks and implements are changing the
traffic on the local rural road system. There are no
weight limits on “implements of husbandry™ (farm
¢quipment). Today some farmers use a tractor and
two wagons to haul 600 to 900 bushels of grain with
a gross weight of 28 to 36 tons. Many bridges are
over 55 feet long, so that the entire load is on the

bridge at one time. Some single-axle wagons hold
over 800 bushels of grain; after deducting about
6,000 pounds of hitch weight, the loaded weight
ranges up to 30,000 pounds per axle.

As farm size has increased, so have the trucks
serving agriculture. Tandem-axle trucks with gross
weights of 27 tons are common on rural roads and
bridges. In 1975, the U.S. Congress permitted states
to set higher weight limits for trucks on the
interstate highway system. Most states adopted the
federal limits and raised the weight limits to the
federal standard of 20,000 pounds per axle, 34,600
pounds per two-axie tandem, and 80,000-pound
maximum overall weight.

The introduction of low-cost unit grain trains in the
corn and wheat states has encouraged the use of
larger farm vehicles to haul grain longer distances.
Some farmers are buying tandem-axie and semi-
trailer trucks to move their grain out of the field
quickly, to increase their marketing options, to
reduce hauling costs, and to eliminate the safety
hazards of farm tractor-wagon combinations. These
heavy vehicles place additional stress on the local
road and bridge system.

in most instances, a farmer increases his farm size
by buying or leasing land from neighboting farms,
thereby reducing the total number of farms. This
reduction in the number of farms means that some
rural roads may no longer be needed for access to
homes, schools, and markets. Some observers
believe that the miles of rural roads might be
reduced without denying access to the remaining
farms and residences.

And finally, the declining rural population has -
resulted in a reduction in the number of rural
schools. To help minimize the cost of transporting



2 | Local Rural Road System

Table 1.1. Net annual savings from reducing the size of the county road system by abandoning
low-volume roads that serve no property accesses, 1982

Computer solution

Hamilton
Linn study area Sheiby study area study area
L, (5.25 L. (3.75 5, (9.25 S; (6.75 S, (5.25 H, (17.75

Type of savings miles) miles) miles} miles) miles) miles)
Savings to the traveling public 5§ —29014 3 —28,138 § 39276 § —-73436 $ ~-77,052 § —68,521
Savings to the county 24,353 15,942 49 367 31,146 14,611 65,689
Net value of land to abutting landowners 5,029 3,592 2,663 1,943 1,512 19,313
Total net savings $ 368 § —8,604 $ 12,754 § —45347 § —60,929 § 16,481
Net savings per mile abandoned $70 § —2,294 $1379 § —6,718 § —11,605 § 929

schooichildren farther to fewer schools, school
boards are purchasing 72- to 89-passenger school
buses. These school buses weigh up to 15 tons when
loaded and cannot cross bridges that are posted at
less than their gross weights.

Condition of the Local

Rural Road and Bridge System

Precise data on the current condition of the local
rural road system are not available since no ongoing
coordinated data collection exists for local rural
roads. However, there is ample evidence that the
system is deteriorating rapidly. In a recent [linois
survey, farmers and agribusiness representatives
rated about half of the IHinois local rural roads as
needing more than regular maintenance; over 20
percent of these roads were rated as needing major
repair.

Common complaints about the local rural roads
include:

1. Overweight vehicles breaking up road surfaces

. Lack of hard surfaces creating dust and rideability
problems

. Road widths and other design characteristics
inadequate for today’s large farm equipment and
heavy trucks

4. Narrow lanes creating safety problems

While the local road deficiencies are significant, the

condition of local bridges is also of great concern.

Deficient bridges on local rural roads create serious

safety and traffic constraints. On 1 January 1986,
167,985 bridges or 55 percent of all off-federal-aid

bridges that had been inventoried were deficient. In

Table 1.2. Net annual savings from
converting two sets of roads to area service B
roads, Shelby County study area, 1982

Computer solution

B, B,
Type of savings (9.25 miles) (20,25 miles)
Savings to the traveling public $ ~3,731 § —14,401
Savings to the county 37,482 73,093
Total net savings $ 31,751 $ 58,692
Net savings per mile converted § 3,433 $ 2,898

addition, 121,507 or 40 percent of the 304,948 off-
federal-aid bridges were posted, or should have been
posted, at less than legal weight limits. The
estimated replacement and rehabilitation costs of
these deficient off-system bridges is $20.4 billion.
However, even this understates the magnitude of the
problem. Bridges under 20 feet long were not
included in the inventory, and thousands of such
bridges need replacement or rehabilitation.

The distribution of deficient bridges indicates that
the local bridge problem is national in scope. States
with the largest number of deficient bridges are
Texas, Iowa, Missouri, Nebraska, Oklahoma, North
Carolina, Kansas, Indiana, New York, Tennessee,
Mississippi, and Illinois. States in the Northeast,
Midwest, Southeast, and Southwest are included in
the groups with a high percentage or a large total
number of deficient bridges. Western states have the
least problem with bridges. The paucity of county
road and bridge condition data suggests the need for
statewide road data banks or inventory systems.

!
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Table 1.3. Net annual savings from converting low-volume roads to private drives, Hamilton and

Shelby study areas, 1982

Hamilton study area Shelby study area

Continuous Dead-end Dead-end
roads roads roads
Type of savings (8.75 miles) (31.75 miles) (14.0 miles)
Savings to the traveling public $ —31,878 $0 $0
Savings to the county 57,419 129,423 56,744
Private drive maintenance costs $ —16,679 $ —65,967 $ —33,571
Net rental value of 3.15 acres of land freed per mile of private drive 3,662 14,093 4,211
Total net savings $ 12,524 $ 77,549 $ 27,384
Net savings per mile privatized $ 1,518 $ 2,442 $ 1,956

Funding for the Local

Rural Road and Bridge System

Local rural road and bridge construction and
maintenance funds are typically derived from
highway user taxes and local property taxes.
Highway user tax collections have increased recently
because of large increases in fuel and truck road use
taxes. But many counties are already at the
maximum leve] of the local tax levy. For example,
many counties in Iowa are at the maximum levy and
cannot raise property taxes for rural roads without
changes in state legislation. Several counties are
between 95 and 99 percent of the maximum local
levy. Only a small number of lowa counties could
raise the local levy by 20 percent or more. This
means that there are major constraints on additional
revenues for rebuilding the local rural road system.

There are major needs for increased local rural road
and bridge funding. For example, the 1986 “‘Iowa
Highway Needs Study” (Iowa Department of
Transportation, 1987) indicates that the projected
1986-2005 county road revenue buying power would
cover only 46 percent of the projected county road
and bridge needs. The 1982 “lowa Highway Needs
Study” had indicated that the projected 1982-2001
county road revenue buying power would cover 51
percent of the projected needs. Thus, the deficit in
county road revenues relative to needs continues to
grow. Counties and townships in other states, as well
as state departments of transportation, face similar
budget problems.

Alternative Solutions

The local rural road and bridge problem is basically
A shortage of funds to maintain and reconstruct the
present system to accommodate the changing

transportation needs of rural America. A number of
alternative solutions to increase revenues or to
reduce costs exist, including the following.

1. Continue the Present Sources of Funding and
Tax Levels and Maintain the Current Size of
the Local Rural Road and Bridge System.

This alternative would mean that there would be no

large increases in property or road use taxes to

finance the reconstruction of the local rural road
system. There have been motor fuel tax increases in
many states in recent years. However, these per
gallon fuel tax increases have been offset by more
fuel-efficient vehicles. In addition, the share of the
road use tax funds going to the local rural road
system will likely be offset by declining property
tax collections as the decline in property tax
valuations works its way through the tax system.

Thus, this alternative would likely result in con-

tinued deterioration of the local rural road system.

Counties and townships would continue to face

increasing maintenance costs to repair existing

surfaces and bridges. Some bridges would need to
be closed without additional replacement funds.

More importantly, county and township governments

could face increased exposure to large tort liability

claims for damages resulting from deteriorating
roads and bridges. Courts historically have been
generous to these claims.

2. Legislate Large Increases in State and
Federal Funding.

Potential sources of state funds include increased
state or federal fuel taxes, increased state vehicle
registration fees, funding from state and federal
general funds, or a larger share of the road use tax
fund. [t is unlikely that the present political climate
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would permit raising the fuel and registration fees
enough or shifting additional funds from state
general funds to meet the increasing needs of the
rural road system. At the present time, the federal
government is attempting to reduce its role in
financing local roads and bridges. Some state
governments are attempting to reduce the share of
total road use taxes ailocated to local roads.
However, the magnitude of the local rural road and
bridge problem, as well as the state and municipal
road and street system problems, suggests that state
governments may be forced to increase fuel taxes
and to assume part of the costs of rebuilding the
local rural bridges.

3. Impose Local Option Taxes Alone or With
Bonding Authority for Local Rural Road and
Bridge Funding.

The local option taxes could be in the form of

property, sales, fuel, excise, or other taxes. When

levied alone, they would approximate user taxes
because a significant portion of the traffic on local
roads is local traffic. When these taxes are used to
support bonding programs for capital improvements,
the program becomes even more of a user tax.

However, interest on the bonds increases the cost of

rebuilding the system unless the inflation rate is

greater than the interest rate.

4. Reduce the Minimum Reconstruction and
Maintenance Standards on all Local Rural
Roads and Bridges.

The minimum standards for local rural roads and

bridges are generally based on design guides

published by the American Association of State

Highway and Transportation Officials. In some

cases, road plans must be approved by state and

federal agencies. Future reconstruction costs could
be reduced by lowering the minimum design
standards on low-volume, off-system rural roads.

Costs could be cut by reducing the widths of rights-

of-way, shoulders, and bridges, and by reducing the

thickness of the pavement and the maximum grades.

Lower minimum standards, on the other hand, could

result in increased maintenance costs through greater

erosion from steeper and narrower ditches, faster
detertoration of pavements and bridges, and reduced
snow-storage capacities. This option would also
increase vehicle operating costs to the traveling
public.

5. Reduce the Size of the Local Rural Road
System by Abandoning Some Road Segments
That Serve No Property Accesses.

The rectangular grid of many local rural roads

provides many property owners with up to four-way

access to their homes, farmsteads, and other
property. This suggests that some local rural roads
could be eliminated from the system and still
provide one-way access to all homes, farms, fields,
and local businesses. However, reducing the number
of rural roads will result in higher travel costs to the
public through longer travel distances. Thus, deci-
sions to reduce the size of the rural road system
must be evaluated in terms of the additional costs to
the traveling public relative to the cost savings to the
local governments providing the public road system.

Any proposal to reduce the size of the local road

system must be researched with care. There will

likely be little effort to reduce the size of the local
road system until programs are designed to relieve
local government officials of the considerable

political liability associated with road abandonment. .

6. Establish a Reduced Maintenance

Classification on Selected Area Service Roads.
Many low-volume road segments provide access
only to farm fields. It is possible to reduce
maintenance significantly on these area service roads
and still provide access to farm fields. Area service
B road maintenance generally includes no gravel
resurfacing or snow removal. Eventually the B roads
would revert to dirt roads and would not be opened
in the winter. Therefore, these roads could not
service households, farmsteads, or any other prop-
erty that must have winter access by registered
vehicles.

There are potential problems with this reduced
maintenance option. First, while the road surfaces
would be downgraded over time, substantial local
government investments would eventually be re-
quired on bridge maintenance, reconstruction, or
replacement with low-water crossings if the roads
are to remain open. Second, while Jowa law
exempts the county governments from Hability for
personal injury or property damage caused by the
lower level of maintenance, the exemption has not
been tested in the courts. Third, county boards of
supervisors are reluctant to place many roads in the
area service B category because of political
implications.

.l iR
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7. Establish a Land Access System.

Another alternative to reducing local rural road costs
is to establish a system of land access roads, which
would remain under public jurisdiction but would
not be open to public traffic. These roads, which
would serve no residences, would provide access
only for farming operations. All maintenance would
be the responsibility of adjoining landowners. The
level of maintenance would depend on the type of
activity on the roads. For example, a road providing
access only to fields could be allowed to revert to
earth surface, while a road serving a livestock
operation would need a gravel surface. All liability
would be transferred to the adjoining landowners.
However, the exclusion of public traffic should
reduce liability from animal escape and vehicle
accidents. Elected local government officials would
act as a review board to settle disputes among
abutting owners over the level of maintenance and
the distribution of the maintenance costs.

Most public roads have a 66-foot right-of-way. Land
access roads may need only a 40 feet right-of-way.
Thus, each abutting landowner would receive an
additional 13 feet of land along the land access
roads.

8. Return Some Roads to Private Ownership.
A 1976 editorial in the Des Moines Register states:

County roads that served dozens of farms forty years ago
may be serving only two or three farms today. Many
roads that were once vital to a county’s well-being have
become, in effect, private roads although the county is
responsible for their upkeep. Such roads no longer belong
in the county road system.

Some observers believe that road abandonment is
the fundamental answer to the lack of funds for rural
road and bridge construction and maintenance.
However, it often costs more to vacate a road than to
keep it because district courts have tended to make
large awards to landowners for the loss of public
access. Many county engineers believe that only a
very small number of local rural roads will be
abandoned unless laws are changed to reduce
damage claims for the action and to transfer the
Tesponsibility for maintenance and liability for

publicly-owned field access roads to the benefited
property,

Dead-end roads are prime candidates for conversion
10 private drives because these roads carry only
traffic originally from or destined [or residences,

farms, and fields located on these roads. Thus,
conversion of dead-end roads to private drives would
result in no additional travel costs. Furthermore,
private maintenance costs on these roads would
likely be substantially lower than public maintenance
costs. However, damage claims permitted by some
state laws are so large that the private drive option
will likely be exercised only if these maximum
damage claims are lowered.

9. Reduce and Enforce Weight Limits on Local
Rural Roads and Place Weight and Width
Limits on Implements of Husbandry.

This alternative undoubtedly would reduce mainte-

nance costs of existing roads and bridges. However,

a reduction of current weight limits and placing

weight and width limits on implements of husbandry

would increase the costs of agricultural production
and marketing. It would also create enforcement
problems. There is a need to study the reconstruc-
tion and maintenance costs of higher weight limits
versus the increased costs of agricultural production
if lower weight limits were imposed.

Objectives

The basic purpose of this study was to develop
guidelines for local supervisors and engineers in
evaluating local rural road and bridge investment or
disinvestment proposals, and to provide information
to state legislatures developing local road and bridge
policy proposals. The general objective of the study
was to evaluate the cost savings of selected local
rural road and bridge investment strategies. Specifi-
cally, the objectives were to:

1. Describe the county road system traffic flows in
three study areas in lowa in terms of
A. The number, origin, and destination of tnps
by households by vehicle type
B. The number, origin, and destination of farm-
related trips by vehicle type

2. Estimate the vehicle travel cost per mile by
vehicle type and road surface.

3. Determine the costs of maintaining county
bridges and county roads by surface type and
traffic fevels.

4. Develop a computer program to estimate the
change in trave] costs and the change in road and
bridge maintenance costs under alternative road
investment strategies.
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5. Identify, analyze, and evaluate the cost savings of
alternative county road and bridge investment
strategies.

6. Describe the impacts of the alternative investment
strategies on farm, household, local school
system, and postal service travel costs and on
county road and bridge maintenance, resurfacing,
and reconstruction costs.

Literature Review

Numerous writers have discussed the deteriorating
conditions of the local rural road and bridge system.
However, only a small number of studies, (Fruin
1977; Baumel and Schornhorst 1983: Chicoine and
Walzer 1984) have attemnpted to identify alternative
solutions. Fewer yet have attempted to quantify the
impacts of the deteriorating roads and bridges on
travel costs or the impacts of alternative solutions on
travel costs and local government costs.

The Pennsylvania Department of Transportation
(1983) identified an “Agricultural Access Network”
in two Pennsylvania counties. These agricultural
access networks included those roads that were
judged to be most important to the rural areas for
the transport of agricultural products to markets and
supplies to the farms. In addition, the study
identified the key transportation obstructions that
inhibit agricultural movements.

Tucker and Thompson (1981) examined the impact
of alternative rural road development and mainte-
nance policies on grain marketing costs in
southeastern Michigan. The results indicate that
grain marketing costs decrease as the road system is
improved, but the savings in grain transport costs
are far less than the costs of the road improvements.

Nyamaah and Hitzhusen (1985) used a circuitry
model to estimate the rerouting costs o road users
when 15 rural bridges in Ohio were posted or
closed. The model indicated substantially greater
benefits from bridge repair or replacement than the
county engineers estimated.

Chicoine and Walzer (1984) surveyed farmers,
township officials, and agricultural and rural busi-
ness officials in four Midwestern states to identify
their opinions and attitudes on a wide range of rural

road and bridge questions and issues. In addition,
they identified the preferred alternative sources of
rural road and bridge financing, as well as
alternative investment strategies and management
practices.

Smith, Wilkinson, and Anschel (1973) examined the
impact of unimproved roads in the eastern Kentucky
coal fields on resident participation in social
recreation, education, and medical activities. They
found that lack of access to all-weather roads had no ;
measurable adverse effect on human resource
development and cultural integration.

The Midwest Research Institute (1969) developed
criteria for evaluating low volume rural roads for
potential abandonment. These criteria were to be
used to calculate a benefit-cost ratio for each road.
The benefits were based on traffic levels, number
and type of users, type of road, and access
requirements. Each factor was assigned an arbitrary
weight and aggregated into an index. The costs of
retaining a road included the 20-year routine
maintenance and capital costs, lability risks, and
vacating costs. The benefit index does not include
any monetary measures of the value of an individual
road to the traveling public. This procedure does not
measure the change in cost to the traveling public
from eliminating a road or set of roads from the
network, not does it measure the maintenance and
resurfacing costs transferred to roads that inherit
additional traffic.

Johnson (1977) developed models that could be used
to estimate the benefits of road improvements,
including building a new road, replacing and
upgrading bridges, and widening or resurfacing a
road. The analysis was conceptual rather than
empirical, and no measured benefits were presented.

Several studies, including those by Hartwig and the
Towa Department of Transportation (1982), have
suggested a potential cost savings from the abandon-
ment of local rural roads. Baumel, Hamlett, and
Pautsch (1986) were the first to quantitatively
evaluate the impact of local road abandenment on all
traffic types using the rural road and bridge system.
They estimated benefits and costs of abandoning
selected roads in three study areas in lowa. This
current analysis is an update and an extension of the
earlier study.
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Chapter 2
Method of Analysis

Impact of Alternative Investment
Strategies on Travel Costs

Most changes in road systems affect travel costs.
For example, if a section of road is removed from
the road network, some vehicles must travel further
to reach their destinations. This additional distance
increases travel costs. Paving a gravel road reduces
travel costs, which decline on paved roads relative to
gravel or earth roads.

Except for school bus and postal service travel
costs, the impacts of the alternative investment
strategies on travel costs were estimated in two
steps. First, a network model was used to estimate
the minimum-cost traffic flows for all 1982 traffic
within each study area. These traffic flows were
then used to estimate the minimum total cost of all
1982 travel in each study area. Travel costs were
defined as the variable vehicle cost per mile times
the number of miles traveled by each vehicle type.

A network model, utilizing Dijkstra’s algorithm, was
used to estimate the minimum-cost routing from
each origin to each destination for each vehicle type.
The advantages of Dijkstra’s algorithm are that it
preserves the origin-destination relationship and it
requires relatively few operations to find an optimal
solution. A network consists of a set of nodes
connected by arcs. A node represents a point where
a trip originates, is relayed, or terminates. Arcs
represent the road distance between two nodes and
allow the traffic to flow between two nodes. The
roads in each study arca were coded into a computer
network; roads became arcs, and nodes were located
at intersections and at half-mile intervals.
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Types of Arcs in the
Complete Road Network Model

Study Area Arcs

The roads within each study area were divided into
approximately halt-mile segments. A node represent-
ing each household, farm, and field access point on
the half-mile arc was placed at the end of that arc.
Each bridge in the study area was also represented
as an arc. The actual square footage of each bridge
was coded with its arc so that maintenance, repair,
and replacement costs could be based on the size of
the bridge. The physical characteristics of each half-
mile section—pavement surface, distance, and
weight constraints—were coded into a computer data
set.

Border Area Arcs

A large number of trips from inside to outside the
study areas are trips to destinations within three
miles of the areas’ borders. Many farmers living
inside a study area farm tracts of land within the
three-mile border. Border area arcs were created to
allow the computer to accurately route trips to
destinations within the three-mile area surrounding
the study boundaries. Border arcs were formed by
placing a node at each road intersection in the three-
mile wide outside border. The distance and pave-
ment surface of these arcs were coded into the
computer data set.

QOutside Arcs

Outside arcs were created to allow the algorithm to
route farmers through the study area when traveling
to land outside the three-mile border area. Qutside
arcs were formed by placing four nodes, one each to
the north, south, cast, and west of the study area,
and connecting these nodes to the nodes on the
respective edge of the study area. For example, if a
farmer had a tract of land located outside the three-
mile border and south of the study area, the tract
would be given the south border node as a destina-
tion. Any trips to that outside tract would be routed
from the origin node within the study area to the
outside node. This allowed the calculation of within-
study-area cost of travel to tracts of land further than
three miles outside the study area.

Highway Arcs

Many trips are to distant locations, frequently to
large cities and out-of-state locations. The method
used to incorporate these trips into the analysis is

based on the assumption that travel routes to or fron
distant locations will maximize the use of state or
interstate highways. One node was assigned to each
state or interstate highway within the study and
boundary areas. The highway nodes were connected
to nodes serving as access powts to the highway
with a zero distance for all vehicles. The computer
routed the trip to the closest access to a state or
federal highway lying in the direction of the true
destination or origin.

Tract Arcs

The origin or destination of many farmer trips is a
tract of land. Tracts of farmland often have multiple
access points. In most cases, the access used
depended on the direction of the trip origin. Each
tract of land was assigned a node number. When a
farmer traveled from tract to tract, the origin and
destination were coded as the tract’s node number.
The computer then found the cost-minimizing route
between the two tracts by finding the optimal acces:
points for each trip. Tract arcs were given a distance
of 100 miles so that only trips that had that tract
node as an origin or destination would be routed
over the arc. This prevents road traffic from
“driving through the field.” When calculating the
actual cost of a given trip, the 100 miles to travel o
a tract arc was set equal to zero.

Network Constraints

A separate computer program was developed to
check the weight limit of each study area bridge
with the weights of the vehicles in the study area. |
the weight of the vehicle exceeded the weight
constraint of the bridge, the arc distance or cost wi
set equal to a large number before the routing
began. For example, if a bridge had a posted load
limit of 10 tons and the vehicle type had a weight
exceeding 10 tons, then the bridge arc was assigne
a large distance for all trips involving that vehicle

type.

The first step in estimating the impact of alternativ
investment strategies on travel costs was to code in
the computer network the 1982 travel data taken
from the questionnaires obtained from the study ar
residents and farmers. The computer then optimize
the routes for all 1982 trips to obtain the least-cost
routes for all 1982 travel in the study areas. This
optimization is hereafter called the base solution.
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The basic assumptions behind the network model
used in this analysis are:

1. Travel costs are a linear function of distance

raveled for each vehicle type.

The number of trips from each origin to each

destination in each time period by each vehicle

type is independent of changes in the road

System.

3. Vehicle-purchase decisions are not affected by the
changes in the distance between an origin and a
destination resulting from a change in the road
system. The changes in distance are generally
small.

4. Vehicle trips leaving a specific origin for a
specific destination must leave that origin and
arrive at that destination.

. Vehicle drivers select travel routes to minimize
travel costs.

6. Vehicles with gross weights greater than the

posted carrying capacity of a bridge cannot cross
that bridge.

[ ]

L

Detailed specifications of the network model are
presented in Appendix A.

The second step was to reoptimize the traffic flow
under the alternative investment strategy to obtain
the minimum total cost of all 1982 travel. The
difference between the total cost of travel under the
base solution obtained in step one and the cost
under the alternative investment obtained in step two
is defined as the change in cost to the traveling
public.

School bus and post office travel costs could not be
estimated by the network model because much of
the routing of these vehicles depends on how the
routes were structured outside the study areas.
Alternative methods were used to estimate the
change in travel costs of these vehicles from the
alternative investment strategy. Existing school bus
routes were rerouted visually to estimate the change
in travel costs. Postal service travel costs before and
after the investment strategies were implemented
were estimated by officials from the U.S. Post
Office in Des Moines based on actual postal routes
Inside and outside each study area.

Changes in Road Costs
Alternative road investment strategies affect the cost
of providing these roads through changes in:

1. Fixed maintenance costs that are associated with
time and weather

2. Variable maintenance costs caused by vehicle
traffic

3. The annualized cost of periodic resurfacing and
reconstruction

4. The net opportunity cost of having the land in
roads rather than in agricultural production

Annual fixed maintenance costs on paved roads
include drainage, signing, and major maintenance
dirching; these costs are independent of traffic
volume. Variable maintenance costs on paved roads
include snow removal, resurfacing, painting lane
stripes, patching, and shoulder resurfacing. Variable
maintenance costs on paved roads vary by surface
type and thickness, subbase thickness, number and
weight of vehicle axles, and number of vehicle axle
passes.

Fixed costs on granular roads include signing,
drainage, snow removal, and weed control. Variable
maintenance costs on granular surface roads include
gravel resurfacing and blading. No estimates of the
impact of vehicle axle weight are available on
granular and earth-surface roads. Major reconstruc-
tion and resurfacing costs vary by type of road and
traffic volume. The procedure for estimating mainte-
nance, resurfacing, and reconstruction costs is
presented in Appendix B.

The Data

The data required to evaluate the several road and
bridge investment strategies in this study include the
following:

1. The quantity, origins, and destinations by vehicle
type of all household and farm travel that
originates or terminates within the study areas

2. The quantity and types of overhead traffic that
moves through but does not eriginate or terminate
in the study areas

3. The travel costs of each type of vehicle traveling
In the study areas

4. The miles and types of roads and the number and
sizes of bridges within the study areas

5. The cost of maintaining and rebuilding the roads
and bridges in the study areas

6. The value of land in road rights-of-way
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Quantity and Types of

Travel in the Study Areas

Data on personal and farm travel were obtained by a
survey of households and farms in the three study
areas. The survey was conducted by the lowa State
University Statistical Laboratory. All interviews were
conducted by professional interviewers.

The goal of the survey was to obtain data on all
1982 travel from farm and non-farm residents in the
three study areas. The first round of farm interview-
ing accounted for about 75 percent of the farmland
within the study area borders. By mapping out the
land covered by the completed questionnaires,
examining plat books, and questioning neighbors,
the majority of the land not listed in the
questionnaires was found to be farmed by operators
who lived outside the ten-mile by ten-mile study
areas. Farmers who operated the farmland not
covered in the initial round of interviews were
located and interviewed. These farmers, who lived
outside the study areas but farmed land within them,
are referred to as nonresident farmers in the
remainder of this paper.

Ounly 5 out of 231 farmers operating in the Hamilion
County study area, 11 out of 274 farmers in the
Shelby area, and 10 out of 248 farmers in the Linn
area refused to be interviewed. Thus, the farm
interview rate was 97.8 percent in Hamilton County
and 96 percent in Shelby and Linn counties.
Neighbors were questioned about the farming
characteristics of the refusing farmers. Information

Table 2.1. Summary of farm and non-farm interviews and sample expansion in the Hamilton,

Shelby, and Linn County study areas

gathered from neighbors, along with questionnaire
responses from nearby farmers with similar size
farms, were used to construct questionnaires for the
refusing farmers. Residents who had died or moved
out of the area since 1982 were also accounted for
by interviewing neighbors and friends. Question-
naires from respondents with similar characteristics
were then substituted for those residents.

All non-farm rural households in the Hamilton and
Shelby study areas were targeted to be interviewed. '
Only 8 out of 125 non-farm households in the
Hamilton area and 10 out of 170 non-farm house- .
holds in the Shelby area refused to be interviewed. :
Thus, the non-farm household interview rate was i
93.6 percent in Hamilton County and 94.1 percent ;
in Shelby county. Neighbors were questioned about
the characteristics of households that refused to be
interviewed or residents who had died or moved out;
of the study area since 1982. Responses from
questionnaires obtained from nearby households of
similar size and type were used for the missing
households.

Time and money constraints prohibited interviewing
the many non-farm rural households in the Linn
County study area. Therefore, a sampling proced
was devised to obtain data from these households.
First, a “windshield” survey of the entire study are.
was made to identify farm and non-farm households
Of the 445 identified farm households, 245 turned
out to be non-farm households. All of these
households were asked for an interview. A total of

i

Hamilton Shelby Linn j
Description Households Farms  Households Farms  Households Farmi
Study area farm interviews 170 170 196 196 195 195
Nonresident farm interviews * 56 * 67 * 43 ;
Farm refusals® 4 5 6 11 5 10
Rural non-farm interviews 110 — 160 — 231
Rural non-farm refusals 3 — 10 — 14
Town household sample interviews 7 — — — 18
Smail town household expansion 80 — — — 198
Linn County non-farm sample interviews — — — — 59
Linn County sample refusals — — — — 12
Linn County non-farm sample expansion — — — — 781
Total 379 231 32 274 1,513

*Household travel information was not taken for nonresident farmers.

“Includes nonresident farm refusals.
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(4 households refused to be interviewed, resulting in
a 94 percent response rate. A random area sample of
the remaining non-farm households was drawn at a
sampling rate of one out of 12. Only 12 sampled
non-farm households refused to be interviewed for
an 83 percent response rate. The 59 non-farm
interviews were then expanded 11 times at the
location of each of the 59 interviewed locations; that
is. the responses on each questionnaire were
assigned to 11 additional households located at the
same node as each interviewed household.

The Hamilton and Linn study areas each contained
one incorporated town. Data on travel patterns of
residents of these towns were obtained by an area
sample of households. For every 11 households, one
was sampled. Data for the remaining households
were obtained by expanding the sampled
questionnaires.

Table 2.1 presents a summary of the nurmber and
type of interviews by study area. The total number
of farms was nearly identical in each of the three
study areas. The total number of households—farm
and non-farm—was almost exactly the same in the
Hamilton and Shelby study areas. However, the Linn
County study area had about four times as many
households as the other two.

A major effort was made to validate the question-
naire response and interviewer quality. Telephone
calls were made to 10 percent of the households and
farms interviewed by each interviewer to validate the
initial questionnaires. The answers obtained through
the validation calls were essentially the same as the
initial answers. In addition, all discrepancies be-
tween answers within questionnaires or unclear
responses were resolved by telephone calls to the
initial respondents.

Separate questionnaires were developed for farm and
non-farm respondents. A summary of the main
nformation requested in the questionnaires is
presented in Table 2.2. The farm questionnaire
asked for all the information contained in Table 2.2.
The non-farm questionnaire asked for information
on items | and 14-17. Copies of the farm and non-
tarm questionnaires are presented in Appendix E.

Partial Survey Results
Responses to the questionnaires provided a large
dmount of information on farm and non-farm travel

Table 2.2. Summary of information requested
on the questionnaires

1. Exact location of respondent’s home and tand tracts
. Number of acres in each tract
. Access points for each land tract
. Location of land tracts outside study area
. Information about a farming partner, if applicable
. Deliveries made to each tract
a. Number of deliveries
b. Name and location of dealer making the delivery
c. Type of vehicle used for deliveries
7. Alternate routes (those different from the shortest
route)
8. Origin, destination, and number of pickup truck trips
by farmers
a. Tract-to-tract travel
b. Off-farm travel
9. Origin and destination of farm equipment trave] from
one tract to another
a. Type of vehicle
b. Number of times vehicle entered each tract
10. Number and size of combines used
11. Number and size of tractors used
12. Total number and size of trucks
13. Intra-farm and off-farm product hauling
a. Products hauled
b. Number of trips
c. Destination
d. Type of vehicle
14. Demographic information
15. Detailed information on personal travel
16. Deliveries made to the house
a. Number of trips
b. Origin of trips
c. Type of vehicle
17. Traffic coming onto homestead
a. Number of visitors
b. Origin of the traffic
¢. Type of vehicle

oo fa W

patterns. Tables 2.3, 2.4, and 2.5 summarize
selected sets of the questionnaire data.

Table 2.3 presents the distribution of the number of
spatially separated tracts of land operated by
individual farmers. The distance separating multiple-
tract farms is a major determinant of the amount of
road travel by farmers to plant, cultivate, harvest,
and haul the crops to market or to on-farm storage.
Single-tract farms require little, if any, road travel to
reach the fields.

The percentage of farmers operating single-tract
farms was 23.0 percent in Hamilton County, 25.7 -
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percent in Shelby County, and 35.0 percent in Linn
County. These single-tract farmers, with an average
of 137 and 142 acres per farm in the Hamilton and
Shelby study areas, respectively, and 86 acres per
farm in the Linn area, operated a disproportionately
small percentage of the total farm acres in the three
study areas. Only 8.0, 11.0, and 10.5 percent of the
land farmed by study area residents were operated as
single-tract farms in the Hamilton, Shelby, and Linn
study areas, respectively.

Two-tract farms made up 23.6, 25.7, and 21.0
percent of the resident-farmed land in the Hamilton,
Shelby, and Linn study areas, respectively. The
average size of the two-tract farm was over 200
acres. The largest percentage of farmers—40.8
percent in Hamilton and 42 percent in Shelby—
operated three to five tracts of land. Farms of six or
more tracts of land contained 30, 15, and 48 percent
of the land farmed by resident farmers in the
Hamilton, Shelby, and Linn study areas, respec-
tively. The Linn County study area had the largest
percentage of single-tract farms as well as the largest
percentage of very large farms.

Table 2.4 presents the total and average number of
vehicles used on resident farms in the three study

LA

areas. As expected, the most numerous vehicle was !
the farm tractor. There were 924 tractors in the
Hamilton County study area, nearly 1,200 tractors
in the Shelby area, and 841 tractors in the Linn area
for an average of 4.1, 4.5, and 3.2 tractors per
farm, respectively. The second most numerous :
vehicle was the pickup truck, averaging between 1.2 |
and 1.5 pickup trucks per farm. The large truck
used most frequently was the single-axle truck; one
out of three Hamilton area farmers, one out of two
Shelby area farmers, and two out of five Linn area
farmers had a single-axle truck.

i
H
i

i

Shelby and Linn study area farmers owned more
trucks of all sizes than the Hamilton area farmers.
The absence of any operating railroad lines in
Shelby County in 1982 could be the reason for the
large number of trucks in that area. However, the
Linn County study area had more large trucks than
the other two areas, and Linn County has more
railroad lines than Hamilton County and, indeed,
more railroad lines than most lowa counties. A more
reasonable explanation for the large number of
trucks in the Linn and Shelby study areas is the
location of major grain markets at Cedar Rapids and
Clinton for the Linn County farmers and at Council
Bluffs and Omaha for Shelby County farmers. Grain

Table 2.3. Distribution of number of tracts per farm and average acres per farm in each tract

group by county study area®

County study Number of Average acres Percent of Number of Percent of
area tracts per farm total acres farmers total farmers
Hamilton 1 137 8.0 40 23.0
2 225 13.5 4] 23.6
3-5 465 43.1 71 40.8
6-8 791 18.4 16 9.2
9-11 1,229 5.4 3 1.7
12-14 1,500 6.6 3 1.7
Shelby 1 142 11.0 52 25.7
2 243 18.9 52 25.7
3-5 435 55.3 85 421
6-8 772 13.9 12 6.0
9-11 611 0.9 1 0.5
Linn 1 86 10.5 70 35.0
2 144 10.6 42 21.0
3-5 293 30.8 60 30.0
6-8 719 21.4 17 8.5
9-11 1,000 8.8 5 2.5
12-14 1,233 10.8 5 2.5
32 4,044 7.1 1 0.5

*Excludes nonresident farmers
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farmers in Hamilton County sell most of their grain
through grain elevators with unit-train facilities,
which are typically located within 10 miles of most

farms in the Hamilton study area.

Table 2.5 presents the average number of personal
trips per household per day in the three study areas.
The percentage of households with less than one
personal trip per day ranged from 21 percent in the

Linn study area to 40 percent in the Shelby study
area. About one-third the households in all three
areas made 1.0 to 1.9 personal trips per day. The
percentage of households with two or more trips per
day was 28 percent in the Shelby area, 38 percent in
the Hamilton area, and 46 percent in the Linn area.
Thus, the Linn area had the largest number of trips
per day, followed by the Hamilton, and then the
Shelby study area.

Table 2.4. Total, average, and maximum number of vehicles per farm by type of vehicle and

study area’

County study

Total number Average vehicles Maximum number of

area Type of vehicle of vehicles per farm vehicles per farm
Hamilten Tractor 924 4.1 10
Pickup 336 1.5 9
Single-axle truck 68 0.3 4
Tandem-axle truck 32 0.2 3
Semitrailer truck 3 0.01 1
Shelby Tractor 1,194 4.5 9
Pickup 475 1.4 9
Single-axle truck 120 0.5 3
Tandem-axle truck 47 0.2 4
Semitrailer truck 14 0.05 4
Linn Tractor 841 32 15
Pickup 320 1.2 8
Single-axle truck 101 0.4 6
Tandem-axle truck 50 0.2 6
Semitrailer truck 17 6.07 5
*Excludes nonresident farmers.
Table 2.5. Number of personal trips per household per day by county study area
Study area
Hamilton Shelby Linn
Average number Number of Percent of Number of Percent of Number of Percent of
of trips per day households househelds households households households househoids
0-0.9 98 25.8 150 40.4 324 21.4
1-6.9 139 36.6 118 31.7 496 32.7
29 60 15.9 55 14.8 345 22.8
3-3.9 35 9.2 29 7.8 153 10.1
+4.9 21 55 10 2.7 109 7.2
3-3.9 16 4.3 2 0.5 30 2.0
6-6.9 3 0.8 2 0.5 16 [.1
7-7.9 3 0.8 3 0.8 1 0.7
8-8.9 3 0.8 0 0.0 1 0.1
9-9.9 1 0.3 0 0.0 13 0.9
10+ 0 0.0 3 0.8 15 1.0
Total 379 100.0 3 100.0 1,513 100.0.
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Table 2.6 presents the total number and age area. With the exception of the Linn study area
distribution of the residents in the three study areas. residents, the farm groups had a lower share of thej
The Linn County area has about eight times as population over 59 years of age. The age distribu- §
many non-farm residents as the Hamilton and tion data suggest that farm personal fravel as a %
Shelby areas. Moreover, a much higher percentage percentage of total travel should be higher than nons3
of the Linn non-farm residents are less than 50 years farm personal travel. However, the data on number
old. of trips per day indicate that the non-farm populatiog
use the county roads for personal travel more Of'[f:n_';_i
The total number of farm residents ranged from 533 than the farm population. i
in the Hamilton study area to 639 in the Shelby i

Table 2.6. Percent age distribution and total number of residents in the three study areas

Percent of residents

Farm Non-farm ‘
Age in years Hamilton Shelby Linn Hamilton Shelby Linn
0-5 6.9 7.2 8.1 53 10.3 9.
6-15 13.1 16.6 16.0 13.8 13.6 17.2
16-19 9.9 9.2 9.2 6.7 6.0 9.
20-29 17.5 13.8 12.6 11.4 20.3 152
30-39 9.4 11.9 14.2 4.4 11.2 17.:
40-49 15.4 13.5 11.0 53 8.6 14.;
30-59 18.8 14.4 12.9 18.2 6.9 5.1
60+ 9.0 13.4 16.0 24.9 23.1 11.:
Total 100.0 100.0 100.0 100.0 100.0 100.(
Total number of residents 533 639 619 507 464 3,913

Table 2.7. Miles of road in each study and border area by type of surface

Study area
Hamilton Shelby Linn
Type of road Miles Percent Miles Percent i Miles Perceni
Study area
Paved
State 20.2 10.2 11.0 5.4 97 4.5
County 36.0 18.1 12.2 6.0 46.5 21.5
Gravel 140.2 70.7 75.0 36.7 151.3 70.0
Earth 2.0 1.0 31.8 15.5 8.7 40
Oiled 0.0 0.0 74.3 36.4 0.0 0.0
Total 198.4 100.0 204.3 100.0 216.2 100.0
Border area
Paved
State 33.0 18.5 52.5 18.2 30.5 13.0
County 65.3 22.7 46.7 16.1 51.8 22.1
Gravel 168.2 58.6 116.0 40.2 148.5 63.2
Earth 0.5 0.2 28.0 9.7 4.0 1.7
Oiled 0.0 0.0 45.5 15.8 0.0 0.0

Total 287.0 100.0 288.7 100.0 234.8 1000
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Other Travel Data

The farm and household survey data and the postal
cervice and school bus data provided information on
a1l traffic originating and/or terminating within each
study area. However, these data did not include
information on overhead traffic which travels
through but does not originate or ferminate in the

areas.

Omission of overhead traffic was thought to be most
“serjous in Linn County because of traffic that might
be commuting through the study area to and from
Cedar Rapids. Therefore, an agreement was reached
with the Iowa Department of Transportation and the
Linn County engineers’ office to conduct an over-
head traffic survey in the Linn study area. Two
locations on paved roads and one location on a
gravel road were selected to conduct a “stop and
go” survey.

All vehicles passing the survey location were
stopped and asked their entry and exit points in the
study areas. In addition, the type of vehicle was
recorded. The drivers were also asked if they lived
in the Linn County study area; if they did, their
traffic was not counted. The vehicles were stopped
and the drivers were asked these questions from
7:00 A.M. until 1:00 P.M. on one day and from
1:00 P.M. until 7:00 P.M. on the following day.
Automatic counters were placed at these locations
from 7:00 P.M. until 7:00 A.M. the next day. The
collected data were expanded to annual traffic
estimates by multiplying by a conversion factor of
1.017 times 365 days. The conversion factor was
obtained from the lowa Department of Transporta-
tion and was an average for the state.

Study Area Road Systems

The three study areas chosen in Hamilton, Shelby,
and Linn counties each measured ten miies by ten
miles. In addition, a border area of three miles on
atl sides of each study area was included in the
model. However, the only traffic counted in the
three-mile border arca was traffic originating or
terminating in the study area that originated or
terminated in the border areas. Table 2.7 presents
the number of miles of road by type of surface in
each study and border area.

The quality of the county road systems is higher in
the Hamilion and Linn study areas than in the
Shelby area (Table 2.7). The Linn study area has the
most paved county roads—21.5 percent—followed
by the Hamilton area with 18.1 percent, and the
Shelby study area with 6.0 percent. About 20
percent of the border area roads are paved county
roads. Over one-half of the Shelby County study
area roads have oil or earth-surfaces, whereas the
Hamilton study area has no oil-surface roads and
only one percent earth-surface roads. The Linn
study area had no oiled roads and only four percent
earth-surface roads.

Road Maintenance Costs

Unpaved Roads

No published or unpublished research was found on
unpaved road maintenance costs. Therefore, the
unpaved road maintenance cost estimates used in
this analysis were developed from data provided by
the county engineers in the three study areas. Table
2.8 presents the cost per unit used to develop the
annual maintenance cost per year. Gravel and

Table 2.8. Estimated maintenance costs per ton or per mile on gravel roads by study areas,

1982
Study area

Type of cost Hamilton Shelby Linn

Gravel per ton $ 3.67 $8.00 $7.00

Blading per mile per pass 21.00 21.00 21.00
o Snow removal per mile 475.70 475.70 475.70
3'] Signing per mile 100.00 100.00 100.00
s Culvert repairs, weed control, and minor ditching per mile 300.00 300.00 300.00
5 CUl.Vert replacement per mile 200.00 200.00 200.00
10 Major ditching—removal of 400 cubic yards of dirt per mile 800.00 800.00 800.00

[l

|
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blading costs are assumed to vary with traffic levels.
Ali other costs are assumed to be independent of
traffic levels. The major difference in the costs is
gravel cost per ton, which is the result of the
differences in distance that the gravel must be
hauled (Table 2.8).

The county engineer in each study area used the
cost data in Table 2.8 to estimate the following
maintenance cost equations for gravel roads in each
of the three study areas:

Ci = 32,370 + 34.70X 2.D
C, = 2,765 + 8.75X (2.2
C. = 2,525 + 6.25X (2.3)

where

C, = annual maintenance cost on gravel
roads in Hamiiton County,

C, = annual maintenance cost on gravel
roads in Shelby County,

C, = Annual maintenance cost on gravel
roads in Linn County,

X = average number of vehicles per day.

The maintenance cost equation for earth-surface
roads was estimated by eliminating gravel costs from
the Hamilton study area estirates (Table 2.8). The
resulting cost equation for earth surfaces is:

C, = $2,026 + $1.52X (2.4)

where
C, = average earth- and oil-surface road
maintenance cost in each of the three
study areas.

No data were available on oil-surface road mainte-
nance costs. Therefore, the earth-surface
maintenance cost function was used for oil-surface
roads.

Paved Road

The annual fixed maintenance costs for paved roads
included shoulder maintenance, striping and paint-
ing, patching and crack filling, signing, drainage,
and weed control. The paved road fixed maintenance
costs for each county, estimated by the county
engineer in each study area, are Hamilton, $1,160;
Sheiby, $1,083; Linn, $1,400.

The Towa Department of Transportation (DOT)
reports average toial annual maintenance costs by
county and surface type. The annual paved road
fixed costs per mile were subtracted from the fowa j
DOT 1982 average total paved road maintenance
costs; the remainder was defined as the average
annual paved road variable maintenance cost. The
average variable maintenance costs were then
assigned to the paved roads in the study in
proportion to the vehicle miles by type of vehicle
traveling on that road in the following manner:

1. Data were collected on the design term, structur:
number, slab thickness, and type of pavement for
all paved roads in the three study areas. The
design term is an indicator of the effective
thickness of the surface, base, and subbase of the:
road. It was used to calculate the remaining 18-
kip (one 18,000-pound weight pass over the road
surface) applications to the road before resurfac-
ing is required. The total lifetime 18-kip
applications were divided by the expected life of i
the road to obtain a yearly 18-kip load applica-
tion for the road. The structural number was used:
to determine the 18-kip equivalence of all single
and tandem-axle loadings on flexible pavements, |
and the siab thickness was used to estimate the
18-kip equivalence of all single- and tandem-axle
loadings on rigid pavements.

2. Data on the type of axle and weight on each axle i
were collected for all vehicles traveling in the :
three study areas. The axle type and weight,
along with the structural number and slab
thickness, were used to calcujate the number of
18-kip loads each vehicle applies to a road with
each pass.

3. The number of trips each type of vehicle makes
on each road was obtained from the traffic flow
estimates from the network model. This number
was multiplied by the appropriate 18-kip equiv-
alence to estimate the number of 18-kip
applications to each road in 1982. The number of
18-kip appilications was summed over all vehicles
to obtain the total number of [8-kips applied to
each road in 1982.

4. The total number of 18-kip applications in 1982
was divided by the average annual 18-kip
application remaining in the road and then
multiplied by the average variable maintenance
costs of that road to estimate the variable
maintenance costs for that road.
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This procedure accounted for the weight application
of different vehicle types on different road surfaces.
[t also provided estimates of the change in variable
maintenance costs on roads that have increased or
decreased traffic resulting from different county road
investment strategies.

Area Service B Roads

Area service B roads are defined as public roads
that access only farm fields and have significantly
reduced maintenance. Area service maintenance
generally includes no gravel resurfacing or snow
removal and reduced levels of drainage. These roads
eventually revert to earth surface and are not open to
registered vehicles (those that must be licensed by
the state) in the winter.

Bridge maintenance is assumed to be 80 cents per
square foot per year. No area service B roads or
bridges are reconstructed. Table 2.9 presents the
estimated area service B road maintenance costs.

Private Drives
Maintenance cost data for private roads were
obtained on six drives that the lowa DOT had

converted from public roads to private drives. Two
private drives serve non-farm househoelds, two serve
small- to medium-size farms, one serves a large
farm, and one serves a field access drive only. The
maintenance costs obtained from the owners or
residents of these properties are presented in Table
2.10. The average annual maintenance costs were:
$1,437 per mile for private drives serving house-
holds only; $1,509 per mile for drives serving
small- to medium-size farms; $2,382 per mile for a
private drive serving a large farm; and $460 per
mile for a drive serving fields only. In addition to

Table 2.9, Estimated maintenance costs
per mile of area service B roads

Type of yearly service Cost per mile
Blading, five times $ 105
Signing 100
Culvert repairs and minor ditching 150
Culvert replacement 100
Major ditching 150
Snow removal 0
Surfacing 0
Total $ 505

Table 2.10. Estimated annual maintenance cost on private roads by type of access, 1982

. Per mile Estimated Average
Length of Annual maintenance costs annual annual cost :mnualagcost
private Snow Weed Total conversion per mile by type
Type of access road in feet Rock Grading removal control Drainage per year factor per year  of access
Residences only
Residence I 250 $66 @ — $£5 — — $71 004735 % 1,500
$ 1,431
Residence 11 450 106 $ 10 — — — 16 0.08523 1,361
Small to
medium-size farms
with households
Farm I
350 acres—
crops and pasture 300 87 N — $5 — 92 0.05682 1,619
1,509
Farm [1
130 acres—<crops 1,320 60 120 30 60 30 330 0.25 1,400
Large farms
with households
1,300 acres,
3,500 hogs 2,120 428 375 75 30 25 953 0.4 2,382 2,382
Field access only
360 acres 2,640 20 150 25 25° 10 230 0.3 460 460 -

“Added to costs reported by farmer.
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annual maintenance costs, the private drives in the
Hamilton County study area were charged a
reconstruction cost of $7,824 per mile annualized
over 60 years.

A large share of the annual private drive mainte-
nance costs was for resurfacing and grading. The
relatively small difference in cost between maintain-
ing a residence driveway compared to drives serving
small- to medium-size farms is probably due to the
cost efficiencies of having a tractor front-end loader,
sprayer, and mower on the farms. Thus, even though
the traffic is heavier on the farm drives, the annual
maintenance cost is only slightly higher.

Resurfacing and Reconstruction Costs

In addition to annual maintenance costs, roads must
be periodically resurfaced and roads and bridges
must be periodicaily reconstructed. Tabie 2.11
shows the frequency with which resurfacing and
reconstruction costs were charged to different types
of roads and bridges. Gravel roads are not
resurfaced because gravel is applied annually and the
roads are bladed several times each year. Thus, the
gravel road resurfacing costs are included in the
annual maintenance costs.

The resurfacing and reconstruction costs for each
type of road were obtained from the Towa DOT and
were converted to annual costs by a capital-recovery
formula using a 1982 real iterest rate of 5.6 percent
per vear. The detailed procedures for estimating
maintenance, reconstruction, and resurfacing costs
are presented in Appendix B.

Bridges

Table 2.12 presents data on bridge numbers, size,
and conditions in the three study areas. The Shelby
and Linn study areas have the largest number of
bridges, the largest average size of bridges, and the
most bridges having load ratings below the legal
limit of 40 tons. Bridge maintenance costs in the
three study areas were estimated by the county
engineers to be 80 cents per square foot annually to
keep the bridges in an “as is” condition. This
maintenance cost includes painting, signing, major
and minor deck repair, major and minor substructure
repair, and erosion controi.

Vehicle Travel Costs

Over a hundred different types of vehicles traveled
the county roads in the three study areas. Farm
tractors alone were reported to pull 25 types of
trailing equipment or wagons. In addition, there
were many stzes of combines and tractors. The
number and vadety of vehicles made it necessary to
group several different types together and to
estimate costs for a typical vehicle in the group.

Travel costs per mile were estimated for all major
groups of vehicles traveling on the county roads in
the three study areas. The major vehicle groups are;
automobiles; pickup trucks; school buses; commer
cially-owned vans and trucks; garbage trucks:
farmer-owned single-axle; tandem-axle, and semi-
trailer trucks; farm combines; and farm tractors
puiling grain wagons or tillage equipment.

Variable operating costs per mile were estimated for
each of these vehicle groups operating on paved,
gravel, and earth-surface roads. These costs inciude
fuel, oil, tires, matntenance, and travel time. They

Table 2.11. Frequency of road resurfacing
and road and bridge reconstruction by road
surface in years

Frequency in years

Reconstruction
Surface type Resurfacing Roads Bridges
Paved 5 45 45
Gravel — 60 60
Earth — 60 60

Table 2.12. Total number, size, and condition
of the bridges in the Hamilton, Shelby, and
Linn study areas

Hamilton Sheiby Linn

Number of bridges 31 58 59

Average bridge size
in square feet 785 1,830 1,537 .
Smallest bridge *
in square feet 288 390 174 .
Largest bridge
in square feet 2,000 7,025 6,419 :
Number of bridges 3

with less than ‘
40-ton load rating 3 46 16
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reﬂecf the marginal cost of driving an additional
mile on each type of road surfaces. Fixed costs,
including time-related depreciation, insurance, and
licenses, were not included in the operating costs
because they are largely independent of vehicle
miles. A small component of insurance premiums is
mileage-related, but this cost also varies by driver
age and sex and by purpose and distance of the trip.
The large number of variables affecting the small
amount of mileage-related insurance costs made it
impossible to build these costs into the analysis.

Variable costs are assumed to be a linear function of
the number of miles traveled on each surface type;
therefore, all costs are estimated in cents per mile.
The costs are based on 1982 prices and represen-
tative vehicles. In cases where 1982 prices were not
available, other prices were adjusted to 1982 levels.

The data used to develop the variable cost functions
were gathered from three general sources. First,
published and unpublished research was used
whenever possible. Second, industry sources such as
autornotive, truck, and farm equipment manufactur-
ers and dealers; tire manufacturers and dealers;
automotive parts and petroleum dealers; and truck
and farm equipment owners were asked to provide
necessary data. Third, experts including agricultural

engineers, industry executives, and researchers were
asked to provide data unavailable elsewhere. In
some cases, one of these general sources provided
all the necessary data. In other instances, a
combination of the three sources was used to
provide the appropriate information.

The vehicle cost data were not ¢ollected from
random samples because random sample data were
not available. Consequently, no variances or other
statistical measures relating to the distribution of the
cost estimates are provided. The details of the
estimation procedure are presented in Appendix C.

The data were generally gathered for a representative
vehicle traveling on rural roads and not for the
spectrum of vehicle types. For example, the data
used to develop the automobile variable cost per
mile reflect operating characteristics of a 1978 3,500
Ib. automobile, such as a Chevrolet Caprice Classic;
the pickup truck data reflect operating characteristics
of a 1978 3,500 lb. pickup truck, such as a 360
cubic inch V-8 Dodge. The selection of the
representative vehicles used to develop the variable
cost estimates was based upon frequency distribu-
tions of vehicle types obtained from the county
vehicle registration files along with personal com-
munications from public and private sector sources.

Table 2.13. Estimated 1982 road vehicle variable cost in cents per mile by vehicle and surface

type
Cost per mile by surface type

Vehicle type Paved Gravel Earth Area service B
Automobile 20.2 28.3 36.4 40.5
Pickup truck 24.4 33.8 43.2 48.1
Pickup truck pulling a trailer 35.3 48.9 62.6 69.6
Commercial van 40.2 55.8 71.3 79.4
Commercial semitrailer truck” 3335 80.3 107.1 117.7
Garbage truck B 77.2 112.4 147.7 1.63
School bus 31.2 45.6 59.7 *
Farmer-owned single-axle truck®

Truck alone 32.3 45.9 59.6 66.0

Pulling pup trailer 38.4 54.6 70.8 74.6

Puiling grain wagon 35.9 511 66.2 733
Farmer-owned tandem-axle truck®

Truck alone 38.4 56.0 73.6 84.0

Pulling pup trailer 47.5 69.2 90.9 99.2

Pulling grain wagon 45.0 65.6 86.2 98.0
Farmer-owned semitrailer truck® 39.8 59.7 71.0 78.0

“Assummes 50 percent of travel is loaded and 50 percent of travel is unloaded.

*School buses were not permitted on area service B roads.

s
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Variable costs per mile were estimated for empty
and loaded trucks and tarm tractor wagons. The cost
estimates for these vehicles, presented in Tables
2.13 and 2.14 are averages of loaded and empty
variable cost per mile. Table 2.13 presents the
estimated total variable cost in cents per mile for
road vehicles on paved, gravel, earth. and arca
service B road surfaces. The automobile and the
pickup truck, chosen to represent the 1982 fieet of
cars, had variable costs of 20 and 24 cents per mile
on paved surfaces. respectively. Vehicles with
variable costs between 31.2 to 39.8 cents per mile
on paved surfaces include school buses, pickup
trucks pulling a trailer, farmerowned single-axle
trucks, tandem-axle trucks. and semi-tratiers. Com-
mercial vans and semi-trailer truck variable costs
were 40.2 and 33.5 cents per mile, respectively. The
primary rcason that commercial trucks had higher
costs per mile than farmer-owned trucks was the
wagce rate charged for trucks. The wage rates used
were $3.60 per hour for farmer-owned trucks and
$8.6(} per hour for commercial trucks. These are the
typical non-union wage rates paid mn 1982 in rural
arcas and they are signtficantly lower than union
wage rales.

Virfually all variable cost components were higher
for gurbage trucks than for all other road vehicles.,
primanily because of the “stop and go™ travel
pattern of garbage trucks.

The cost per mile was lowest for all vehicles on
paved surfaces. Costs per mile for automobiles.

Table 2.14. Estimated 1982 variable farm tractor travel costs in cents per mile by tractor size,

type of trailing equipment, and road surface

pickup trucks. and commercial vans increased 38 to
40 percent on gravel surfaces. 77 to 80 percent on
carth surfaces. and approximatety 160 percent on
area service B roads. The costs per mile for the
garbage truck and single- and tandem-axle trucks
increased 42 to 45 percent on gravel and 84 to 91
percent on earth surfaces. Semi-trailer costs in-
creased 50 percent on gravel, 100 percent on earth
surfaces and 120 percent on area service B roads.

Table 2.14 presents the estimated total variable costs
in cents per mile for paved and gravel surfaces by
size of farm tractor and type of vehicle pulled. Farm
tractor and combine vartable costs were assumed to
be constant over gravel. otl. and earth surfaces.
including area service B roads. The cost on paved
surfaces for a tractor with no trailing vehicte ranged:
from [00 cents per mile for a 60 H/P tractor to 134 ‘
cents per miule for a 185 H/P tractor.

The type of equipment pulled by the tractor on
paved surfaces had little impuct on the variable cost
per mile. Variable costs increased only two percent
for a small tractor pulling a 350-bushel wagon §
compared to driving the tractor alone. For the large
185 H/P tractor. variable costs increased only 8.7
percent when pulling two 430-bushel wagons. The
impact of the type of equipment pulled on variable
cost per mile was slightly higher on gravel surtaces
than on paved surtaces. Variable cost per mile tor
the smallest tractor and for the largest tractor when
pulling two large wagons tnercased 3.3 and 13
percent. respectively, over the cost of driving the
tractor ajone.

o

Tractor size

o 60 HP 00 HP 140 HP 185 HP

Equipment or

wagoen bheing pulled Paved Gravel Paved Gravel Paved Gravel Paved Gravel

Tractor alone 1001 1126 1235 [39.7 [38.2 1571 1844 2074

Harm machinery 1008 [13.9 124.6 141.7 1397 1601 186.6 201.7

Grramn wagons
125-bushel” 1009 141 124.7 142.0 (399 160.4 [86.8 2023
250-bushel” 1015 [15.3 1256 1438 141.2 163.1 I88.8 216.1
350-bushel 102.0 164 126.4 i45.5 1424 165.5 190.5 219.6
450-bushel” — — 127.3 147.3 143.7 168.2 (924 2234
S50-bushel” — — 1287 1499 143.6 (720 195.2 2289
2 350-bushel” — — 1294 514 146.7 174.0 196.6 2319
2 450-bushe!” — — — — (493 1793 00 4 2.5

B S ———

"‘Assunies 50 percent of travel s loaded and 50 percent of 1ravel is untoaded.
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variable cost increases on gravel surfaces over paved
surfaces were smaller for tractors than for road
vehicles. Variable cost increases for tractors on
gravel surfaces ranged from 12 to 14 percent for the
go H/P tractor, 13 to 17 percent for the 100 H/P
rractor, 14 to 20 percent for the 140 H/P tractor, and
12 to 20 percent for the 185 H/P tractor. The
smaller increases for travel on gravel surfaces were a
result of tractors being designed to operate on low
quality surfaces. For example, tractor tires have less
wear on gravel roads than on paved roads.

Table 2.15 presents the estimated variable running
costs in cents per mile for farm combines. The
variable cost of operating a small two-row combine
on a paved road was 101.7 cents per mile; this cost
increased 12 percent on a gravel road. The cost per
mile increased sharply with larger combines. On
paved surfaces, the cost per mile of a six- or eight-
row combine was 59 percent higher than for a two-
row combine; on gravel surfaces, the six- or eight-
row combine cost 60 percent more per mile than a
two-row combine.

Post Office Travel Costs

All postal travel costs were provided by the U.S.
Postal Service. Postal travel cost per mile for 1982
included a 30-cent per mile vehicle ailowance.
Carrier salary costs, including fringe benefits, were
estimated to be $17.30 per hour. The average speed
for postal carriers was estimated to be 12 miles per
hour.

Travel-Time Penalty

For the time-critical farm operations, an extra cost
was added to the increased travel cost due to
changes in the road system. A travel-time penalty is
incurred if the increased travel prohibits a farmer
from completing time-critical operations, such as
planting or harvesting, in the same amount of time
as before the change in the road system. In this
study, the travel-time penaity was charged only to
the increase in time-critical farm operations resulting
from reductions in the miles of road. The method
used to estimate this cost was to calculate the cost of
Increasing machine capacity to allow the farmer to
dr}ve the additional distance and complete the time-
critical operations on the same number of acres in
the same amount of time required before the change
'n the road system. Appendix D presents a detailed
exg[ana[ion of the travel-time penalty and the
€stimation procedure.

Table 2.15. Estimated 1982 farm combine
variable cost in cents per mile on paved and
gravel surfaces by size of combine

Engine Size of Cost per mile
korsepower corn head Paved Gravel
70 2-row 101.69 114.70
120 4-row 146.13 164.85
145 6-8-row 161.70 183.22

Table 2.16. Travel-time penalty vehicle costs
applied to the increased travel due to a
change in the road system, by type of vehicle
in cents per mile

Road surface

Machine Paved Gravel
Planter/tillage 372 413
Combines
2-row 83 99
4-row 229 247
6-8-row 436 479

Table 2.17. Estimated rental values of

farmiand per acre in the three study areas,
1982

1982 land rental

Study area value per acre
Hamilton $140.91
Shelby 95.49
Linn 126.74

The estimated travel-time penalty costs, presented in
Table 2.16, were applied only to the increased
planter, combine, and part of the tillage road travel
miies resulting from changes in the road system.

Opportunity Cost of

Using Land for Roads

Land used for roads incurs an opportunity cost
because there are other productive uses of that land,
and that opportunity cost must be considered in the
benefit-cost analysis. Agricultural production is the
most likely alternative use for the land in the three
study areas, and so farmland rental values were used
as the measure of the opportunity cost of keeping
the land in roads.

Farmland rental values in 1982 for Hamilton,
Shelby, and Linn counties were estimated in two
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steps. First, the crop-reporting district average rental muitiplying the 1982 average county farmland value
rate per acre was calculated as a percentage of the by the percentage from step one. Table 2.17
average land value in that district. Next, the presents the estimated 1982 rental values for the

estimated 1982 county land rental was obtained by three study areas.




The alternative investment strategies evaluated in
this study are:

1. Reducing the size of the public county road
system by abandoning selected low-volume roads
that serve no property or residence accesses

2. Reducing the miles of public county roads by
converting dead-end and continuous roads to
private drives

3. Paving selected county roads to estimate the
impact of additional paved roads on the net
savings from road abandonment

4. Converting low-volume roads that serve no
household accesses to area service B roads

5. Converting all county roads to gravel surfaces to
estimate the impact of paving the existing core of
paved roads

6. Reconstructing selected bridges to legal load
limits

Reducing the Size of

the County Road System

The savings from abandoning low-volume roads
serving no property or residence accesses were
estimated by removing selected roads from the
computerized road network and then rerunning the
computer program that simulates the effects of the
smaller road system on travel miles and costs. The
travel costs from the solution with abandoned roads
were compared to the travel costs in the base
solution to obtain the change in travel, maintenance,
and reconstruction costs. The only roads eliminated
from the Linn and Shelby County study areas were
those roads that serve no property or residence
Ccesses. In the first Hamilton study area solution,
foads with no property or residence accesses were
¢liminated from the computerized county road
Systern. In the second Hamilton solution, 8.25 miles
Were converted from public roads to private drives
n the computerized county road network. Only
traffic originating or terminating on the private
drives was permitted to travel over them.

o2e )

Chapter 3

Results

The criteria for selecting roads to be eliminated
from the computerized road networks were as
follows:

1. Roads that did not landlock property or houses
were eliminated from the system. The eliminated
roads in this category had three common
characteristics: gravel or earth surfaces, low traffic
levels, and small importance as links in the
network.

II. Only low-traffic roads that landlock property or

houses were converted to private drives.

The following assumptions were made in this

analysis:

® The traveling public attempts to minimize the
travel costs from an origin to a destination.

® The number of trips from an origin to a
destination does not change as a result of changes
in the road system.

® The routes used to travel from an origin to a
destination can change if the road system changes.

® The variable vehicle travel costs are a linear
function of distance.

® The U.S. Postal Service must serve all residences
that have a passable road access.

® School buses must provide school transportation
to all residences with school-age children.

® If the variable maintenance cost on the existing
surface of a paved road exceeds the annualized
cost of resurfacing to a higher quality pavement,
the road will be resurfaced to a higher quality
surface.

® A portion of the road maintenance costs are
independent of traffic levels. The remaining
maintenance costs vary with traffic levels.

A network algorithm was used to determine the
cost-minimizing routes for all 1982 trips from each
origin to each destination for each farm and
household in each study area, with all 1982 county
roads in the model. This computer run was called
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the base solution. After specific road segments were
removed from the computerized road network, the
computer model was retun to route the same trips
for each vehicle type. With a smaller number of
road miles, the total travel miles increased because
of longer distances between some origins and
destinations. The difference between the total travel
cost in the base computer solution and the cost in
the solution with a smaller road system is the
gstimated change in travel cost to the traveling
public if a set of roads are abandoned.

The cost savings to the counties or the public from
abandonment of a set of roads include the

In addition, the rental value of right-of-way in
agricultural production was included in the savings
from road abandonment. The following are the
results of the abandonment analysis in each of the
three study areas.

Linn County Study Area

Table 3.] presents the estimated miles of travel in
the Linn County study area under three solutions.
The base solution had all the study area roads in the
computerized road network. The second solution,
called L,, had 5.25 miles of study area roads
removed from the computerized road network.
These 5.25 miles of road, consisting of 3.25 miles

differences between the two solutions in: of gravel road and 2 miles of earth-surface road,
served no household, farm, or field accesses. In
Variable road maintenance costs addition, two bridges were eliminated in L.
Fixed road maintenance costs
. Road resurfacing costs

Road reconstruction costs

. Bridge maintenance costs

Bridge reconstruction costs

The third solution, called L., had an additional 3.75
miles of road removed from the computerized road
network. These 3.75 miles included 1.75 miles of
gravel, 2 miles of earth surface roads and one

O

Table 3.1. Estimated total miles driven in the Linn County study area under the base solution
and change in miles driven in the L, and L, solutions by vehicle groups, 1982

Change in miles driven from previous solution

Base solution L, (5.25 miles) L, (3.75 miles)
Percent Percent Percent
Type of travel Miles of total Miles of total Miles of total
Household
Auto 18,070,652 64.2 38,337 50.9 80,448 65.6
Pickup 1,046,123 3.7 2,131 2.8 1,894 1.5
Truck 499 378 1.8 0 0.0 832 0.7
Subtotal 19,616,153 69.7 40,408 337 83,174 67.8
Overhead traffic 7,044,416 25.0 0 0.0 1,095 0.9
Farm
Auto 33,217 0.1 708 0.9 486 0.4
Pickup. 969,429 3.4 10,193 13.5 31,290 25.5
Truck 203,644 0.7 934 1.2 691 0.6
Tractor-wagon 21,146 0.1 805 i1 721 0.6
Tractor pulling
equipment
or alone 08.876 0.4 3,908 »52 4,254 3.4
Combine 8,672 0.0 329 0.4 170 0.1
Subtotal 1,334,984 4.7 16,877 22.4 37,612 30.6
» Other
! School bus 88,110 0.3 15,480 20.5 0 0.0
o Post office 71,100 0.3 2,533 3.4 815 0.7
Subtotal 159,210 0.6 18,013 23.9 815 0.7
Grand Total 28,154,763 100.0 75,298 160.0 122,696 100.0
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pridge. Figure 3.1 shows the Linn study area road
system in the base solution and the abandoned roads
o the L, and L. solutions,

‘ngs

the
The estimated vehicle miles driven in the study area
in the 1982 base solution totaled 28.2 million miles.
Of this total, 19.6 million or 69.7 percent of total
miles were driven for household purposes; most of

ns. this travel was in automobiles.
in thed
n, Over seven million miles or one-fourth of all travel
was overhead traffic. Overhead traffic is defined as
that traffic traveling through but not originating or
liles terminating in the study area.
i
n The third important category of traffic was farm
travel. Farm travel included automobile and pickup
' truck miles driven for farm purposes as well as
3.75 larger farmer-owned trucks, commercial trucks
oad serving the farm operation, and all farm implement
of miles. Farm travel totaled 1.3 million miles or 4.7
percent of all traffic in the Linn County study area.
Farm pickup truck travel was 3.4 percent of all
on travel and almost 73 percent of all farm travel. The

next largest type of farm travel was truck miles.

Figure 3.1. Linn County study area: Roads
abandoned in the L, and L, solutions

1

-
E@J

== | - Roads examined for abandonment
5.25 miles; 2 bridges

Ut |- Roads examined for abandonment
3.75 miles; 1 brdge

Truck miles include farmer-owned trucks and trucks
serving farms but owned by farm-supply and
marketing firms.

The fourth category of travel in the study area was
school bus and postal service miles. These two
types of travel each represented 0.3 percent of total
1982 travel in the study area.

After removing the 5.25 miles of road serving no
households, farms, or field accesses in the L,
solution, total travel miles increased by about 0.3
percent over the base solution miles. Household
traffic increased by 0.2 percent or just under the
average percentage increase in traffic; most of the
increase in household travel miles was by
automobiles.

None of the overhead traffic traveled on the 5.25
miles of road removed from the base solution road
network. Therefore, eliminating the 5.25 miles of
road resulted in no change in overhead traffic miles.
Farm vehicle traffic increased about [.3 percent
from the abandonment of the 5.25 miles of road.
Pickup trucks accounted for 60 percent of the
increase in farm vehicle traffic. Tractors accounted
for 28 percent of the increased farm miles, and
larger trucks accounted for only 6 percent of the
increased farm traffic.

School bus and postal vehicle miles increased 11.3
percent; this was the largest percentage increase in
travel of all the vehicle groups. This is reasonable

because these vehicles must provide service to the

same households under both road systems.

There was a larger increase in total miles driven in
the L, solution than in the L, solation, even though
fewer miles were abandoned in the L. sclution.
Overall, total miles driven increased 4.3 percent
over the combined base and L, solutions. Over two-
thirds of the L, increase in travel miles was in
household vehicles, primarily in automobiles. There
was a very small—less than one percent—increase
in overhead traffic as a result of the abandonment of
the 3.75 miles in the L, solution. Almost all of the
remaining increase in miles was in farm vehicles,
primarily in pickup trucks.

Table 3.2 presents the estimated total variable cost
of travel in the base, L,, and L, solutions. Under the
base solution with all study area roads in the -
computerized network, the estimated total variable
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cost of all travel in the study area was $6.9 million.
About two-thirds of the total was for household
travel, mostly by automobile. Overhead travel cost
was about one-fourth of the total. Farm vehicle
travel costs were eight percent of all vehicle travel
costs even though the farm vehicles had only four
percent of total miles. Combined school bus and
postal service travel costs were 1.4 percent of total
cost, but only one-haif of one percent of the total
miles of travel. The reasons for the high farm
vehicle, school bus, and postal vehicle shares of
total cost relative to total miles driven are the high
cost per mile of driving these vehicles and the
relatively high portion of these miles driven on low-
quality road surfaces.

After the 5.25 miles of road were eliminated from
the computerized road network in the L, solution,
total travel cost increased $29,014—an increase of

Table 3.2. Estimated total variable cost of all travel in the Linn County study area under the
base solution and change in travel cost in the L, and L, solutions by vehicle groups, 1982

0.4 percent over the base solution cost. Almost h
of the increased cost was for farm travel, even '
though farm travel miles represented only 22.4
percent of the change in miles driven. The $12,37%
of increased farm travel costs is the gross value of .
the 5.25 miles of road to agriculture. The relativel
large farm share of total cost is caused by the high
travel cost per mile of farm vehicles. In addition, a;
travel-time penalty of $1,947 was charged for the .
planter, tillage, and combine field time lost because
of the longer travel distances. The travel-time
penalty charge is equivalent to the additional 1
investment in farm equipment required to enable the
farmer to plant and harvest crops in the same total j
time, including travel time, as required in the base
solution. Household travel accounted for 29.9
percent of the change in total cost, but this group 4
had 53.7 percent of the change in miles driven.  §
School buses and post office vehicles had 19.5

il

R

i

Base solution

Change in total variable cost
from previous solution

L, (5.25 miles) L, (3.75 miles)

Percent Percent Percent
Type of travel Cost of total Cost of total Cost of total
Household
Auto $ 3,901,648 56.9 5 8,175 28.2 $ 11,023 39.2
Pickup 277,969 4.1 445 1.5 408 1.5
Truck 342,118 3.0 67 0.2 36 0.1
Subtotal 5 4,521,735 66.0 $ 3,687 29.9 $ 11,467 40.8
Overhead traffic 1,683,887 24.6 0 0.0 376 1.3
Farm :
Auto % 7,847 0.1 $ 104 0.4 $ 70 0.3
Pickup 281,916 4.1 3,674 12.7 7,203 25.6
Truck 83,655 1.2 268 0.9 407 1.4
Tractor-wagon 29,787 0.5 1,008 3.5 944 33
Tractor pulling
equipment
or alone 128,327 19 4,924 17.0 5,411 19.2
Combine 13,856 0.2 448 I.5 245 0.9
Timeliness 0 0.0 1,947 6.7 . 1,284 4.6
Subtotal 545,388 8.0 12,373 42.7 15,564 55.3
Other
School bus $ 35,583 0.5 $ 5,649 19.5 $0 0.0
Post office 63,707 0.9 2,305 7.9 731 2.6
Subtotal 99,290 1.4 7,954 27.4 731 2.6
Grand Total $ 6,850,300 100.0 $ 29,014 100.0 $ 28,138 100.0
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rcent and 7.9 percent of the change in total travel
costs. respectively.

After the 3.75 miles of L. roads were eliminated
from the computerized road network in the L.
solution, total travel costs increased $28,138. Over
55 percent of this increase was for farm travel, even
though farm travel had only 30.6 percent of the
change in miles driven. Household travel had only
40.8 percent of the change in travel costs compared
to 67.8 percent of the change in travel costs
compared to 67.8 percent of the change in miles

driven.

Table 3.3 presents the annual cost to the county of
maintaining the L, and L, miles of road. Only a
small part of the total cost to the county varies with
traffic levels, the remainder is independent of traffic
levels. In most cases if a county road is abandoned,

the land reverts to the abutting landowners. who can
return the land to agriculture or to other productive
uses. Using 1982 land-rental values for agricultural
purposes, the estimated rental value for the land in
the 5.25 miles of L, roads was $5,323. However, a
cost of $1,000 per mile was charged to obliterate the
road and convert the roadbed to agricultural
production. The annualized cost of obliterating the 9
miles of road was $294, resulting in a net rental
value of $5,029. The gross rental value would
accrue to the abutting landowners. In most cases,
the county would incur the obliteration costs. The
net rental value of the 3.75 miles of L, roads was
$3,592. :

Table 3.4 summarizes the results of the analysis of
the L, and L, Linn County roads. The L, analysis
shows an annual net savings of $368 from
abandonment of the first 5.25 miles, or a net

Table 3.3. Estimated total annual cost savings to the county and abutting landowners from
abandoning the L, and L, roads, Linn County study area, 1982

Source of cost savings

Annual cost savings

L, (5.25 miles)

L, (3.75 miles)

Cost savings to the county
Vartable road maintenance
Fixed road maintenance
Road resurfacing
Road reconstruction
Bridge maintenance
Bridge reconstruction

Total county cost savings

Plus
Rental value of land

Less
Road obliteration costs

Total cost savings

S il6 $ 1,232
12,258 8.471
89 —239
8.411 4,799
1,284 583
2,193 1,096

$ 24,353 $ 15,359
5,323 3,802
294 210

$ 29,382 $ 18,951

Table 3.4. Net savings from road abandenment by computer solution, Linn County study area,

1982

Type of savings

Computer solution

L, (5.25 miles) L, (3.75 miles)

Savings to the traveling public
Savings to the county
Net value of land 10 abutting landowners

Total net savings
Net savings per year per mile of road abandoned

§ —-29,014 $ —28,138
24,353 15,942
5,029 3,592
$ 368 } —8.604

$ 70 $ —2,294
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savings of $70 per year per mile of abandoned road.
Thus, the savings to the county and abutting
landowners barely exceed the additional travel cost
resulting from the abandonment of the L, roads. The
5.25 miles are 2.5 percent of all county roads in the
Linn County study area.

The L, analysis shows a negative net savings of
$8.604 from abandonment of the 3.75 miles of L,
roads. Thus, the costs to the traveling public exceed
the savings to the county and the abutting
landowners from the abandonment of the L, roads.
The conclusion from the Linn area analysis is that
there is very limited potential cost savings from
reducing the size of the county road system in
urbanized areas like the study area in Linn County.

The estimated net benefits of local rural road
abandonment are fower than those initially reported
in this study {Baumel, Hamlett, and Pautsch, 1986).
The reasons for the lower net benefits are:

1. Road and bridge reconstruction and paved road
resurfacing costs are estimated on a 45-year life
cycle. In the earlier report, road reconstruction
and resurfacing costs were estimated on a one-
time basis. No bridge reconstruction costs were
included in that report.

2. No resurfacing costs are charged to gravel roads.
Annual maintenance costs include sufficient
gravel to maintain an adequate surface. In the
earlier analysis, gravel roads were resurfaced
every 20 years in addition to the resurfacing
contained in the annual maintenance cost.

Shelby County Study Area

Table 3.5 presents the estimated miles of travel in
the Shelby County study area under four solutions.
The base solution included all the study area roads
in the computerized network. The second solution,
S, had 9.25 miles of study area roads removed from
the computerized network. The third solution, S,,
had 6.75 miles of road removed from the network.
The fourth solution, S,, had 5.25 miles of road
removed from the network. In addition, 11 bridges
with a total of 12,699 square feet of deck space
were eliminated in S,, and one bridge cach was
eliminated in the S, and S, solutions. Figure 3.2
shows the roads in the base solution and the roads
abandoned in the S,, S,, and S, solutions. Table 3.6
shows the number of miles of road abandoned in
each of the Shelby study area solutions by type of
road surface.

The estimated vehicle miles dniven in the Shelby
study area in 1982 totaled 6.2 million miles (Table
3.5). The Shelby area had only 22 percent as many
traffic miles as the Linn study area. Of this total,
4.2 million or 68.4 percent of total miles were
driven for household purposes; most of this travel
was in automobiles.

Farm travel totaled 1.8 million miles or 29.7 percen
of all traffic in the Shelby County study area. Farm
pickup truck travel was 23.4 percent of all travel ar
almost 55 percent of all farm travel. The next large
type of farm travel was large truck miles which i
totaled 38 percent of total miles. The third category
of travel in the study area was school bus and postal
service miles. These two types of travel each
represented 1.9 percent of total 1982 travel in the
study area.

After removing the 9.25 miles of road, total travel
miles in the S, solution increased by about 1.2
percent over the base solution miles. Household

Figure 3.2. Shelby County study area: Road
abandoned in the S,, S., and S’ solutions
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wraffic increased by only 0.7 percent or just slightly

mof

e than half the total traffic miles. Most of the

increased household traffic was by automobiles.

garm vehicle traffic increased about 2.2 percent due
1o the abandonment of the 9.25 miles of road.
pickup trucks accounted for over 53 percent of this

increased farm vehicle traffic. Tractors accounted for

39 percent, and large trucks accounted for only 2.7
percent of the increased farm traffic.

School bus miles increased 4.3 percent. Postal
service miles increased 2.3 percent, which is almost
double the percent increase in total miles driven.

There was a larger increase in total miles driven in
the S, solution than 1n S,, even though fewer miles
of road were abandoned in S,. Overall, total miles

driven increased 2.5 percent in the S; solution over
the combined S, and base solutions. Almost half of

Table 3.5. Estimated total miles driven in the Shelby County study area under the base solution
and change in miles driven in the S, S,, and S, solutions, by vehicle groups, 1982

Base solution

Change in miles driven from previous solution

S, (9.25 miles)

S, (6.75 miles)

5, (5.25 miles)

Percent Percent Percent Percent
Type of travel Miles of total Miles of total Miles of total Miles of total
Household
Auto 3,657,386 58.9 27,218 36.9 38,767 25.1 103,134 47.0
Pickup 464,614 7.5 1,117 i.5 2,549 1.6 6,944 31
Truck 123,192 2.0 762 1.0 405 0.3 3,232 1.5
Subtotal 4,245,192 68.4 29,097 39.4 41,721 27.0 113,310 51.6
Farm
Auto 34,369 0.6 630 0.9 3,123 2.0 996 0.4
Pickup 1,449,380 23 .4 22,519 30.5 70,612 45.8 78,751 35.9
Truck 179,620 2.9 1,114 1.5 2,283 1.5 3,510 1.6
Tractor-wagon 42 353 0.7 479 0.6 2,398 1.6 2,370 1.1
Tractor pulling
equipment
or alone 126,652 2.0 15,564 21.1 19,953 12.9 7,692 3.5
Combine 8,491 0.1 700 0.9 881 0.6 T04 0.3
Subtotal 1,840,865 29.7 41,006 55.5 99 250 64 .4 94,023 428
Other
School bus 52,024 . 2,250 3.1 8,640 5.6 6,930 32
Post office 65,383 1.1 1,495 2.0 4,636 3.0 5,104 2.4
Subtotal 117,407 1.9 3,745 5.1 13,276 8.6 12.124 5.6
Grand Total - 6,203,464 100.0 73,848 100.0 154,247 100.0 219,457 100.0

Table 3.6. Miles of county road in the base solution and miles abandoned in the Shelby County

study area, by surface type and computer solution, 1982

Miles of county road

Miles of county road abandoned in

Surface type in base solution S, S, S,
Paved 12.2 0.00 0.00 .00
G.ravel 75.0 1.50 3.50 4.00
Oiled 74.3 1.50 1.00 1.25
Earth 31.8 6.25 2.25 0.00
Total 193.3 9.25 6.75 525 7
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the S, increase in miles was by farm pickups and 25
percent was by household automobiles.

The S, solution created a larger increase in total
miles driven than the S, or S, solutions, even though
S; had only 5.25 miles of road abandoned. Total
miles driven in S, increased 3.4 percent over the
combined base, S,, and S, solutions. Almost half of
the S, increase in miles was by automobiles driven
for household purposes, while pickup trucks had a
35.9 percent increase in miles driven. The major
reason for the large increase in autornobile and
pickup miles in S; was that most of the roads
abandoned had relatively high traffic levels and were
relatively close together, which reduced the rerouting
options. The geographic concentration of the aban-
doned roads in §,, combined with nearby roads
which were abandoned in the S, and S, solutions,
resulted in longer distances for automobiie and
pickup traffic to get into and out of the area.

Table 3.7 presents the estimated total variable cost
of travel in the Shelby base solution and the change
in the total cost of travel for the S,, S,, and 5,
solutions. Under the base solution with all study
area roads in the computerized network, the
estimated total variable cost of all travel in the study
area was $1.85 miilion. Fifty-five percent of the
total variable cost was for household travel, mostly :
by automobile. Farm vehicle travel costs were 40.6 :
percent of all vehicle travel costs, even though these
vehicles had only 29.7 percent of total miles. The :
combined school bus and postal service travel cost
was 4.4 percent of total cost, but these two types of
vehicles had only 1.9 percent of the total miles of 3
travel. The reason for the high farm, school bus, }
and postal service shares of total cost relative to the;
percentage of miles driven is the high cost per mile’
of driving these vehicles combined with the low-
quality road surfaces on which much of this travel a
occurs. 1

Table 3.7. Estimated total variable cost of all travel in the Shelby County study area under the
base solution and change in travel cost in the S,, S,, and S, sotutions, by vehicle group, 1982

Change in total variabie cost from the previous solution

Base solution S, (9.25 miles) S, (6.75 miles) 5, (5.25 miles}
Percent Percent Percent Percent

Type of travel Cost of total Cost of total Cost of total Cost of total
Household

Auto $ 832,791 44.9 $ 5,219 13.3 $ 10,976 140 § 27,136 35.2

Pickup 127,411 6.9 224 0.6 951 1.2 2,018 2.6

Truck 59,246 32 222 0.5 343 0.4 1,612 2.1 3
Subtotal $ 1,019,448 55.0 $ 5,665 144 § 12,270 15.6  $ 30,766 39.9 ‘
Farm

Auto $ 9,024 0.5 $ 185 0.5 $ 886 1.1 $ 276 0.4

Pickup 433,302 234 6,940 17.7 22,234 28.4 25,133 32,6

Truck 72,185 3.9 298 0.7 853 1.1 1,647 2.1

Tractor-wagon 56,691 3.0 617 1.6 3,217 4.1 3,258 4.2

Tractor pulling

equipment
or alone 168,495 9.1 19,888 50.6 26,079 33.3 3,562 4.6

Combine 13,590 0.7 1,099 2.8 1,415 1.8 1,154 1.5

Timeliness 0 0.0 2,192 5.6 3,379 43 3,598 4.7
Subtotal 753,287 40.6 31,219 79.5 58,063 74.1 38,628 501
Other

School bus $ 22,537 1.2 $ 1,052 2.7 $ 3,949 5.1 $ 3,004 39

Post office 58,584 3.2 1,340 3.4 4,154 53 4,654 6.1
Subtotal 81,121 4.4 2,392 6.1 8,103 10.3 7,658 10.0
Grand Total 3 1,853,856 100.0  § 39,275 1000 $ 78,436 100.0 % 77,052 100.0
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Abandonment of the 9.25 miles of road in the 3,
solution increased the total travel cost $39,275, or
7.1 percent over the base solution cost. Almost 80

rcent of the increase was for farm travel even
though farm travel miles accounted for only 55.5
percent of the change in miles driven. The $31,219
increase in farm travel costs is the annual value of
the 9.25 miles of S, roads to agriculture.

[n the S. solution, total travel cost increased
§78,436, or 4.1 percent over the combined base and
S, solutions. Almost 75 percent of the increased
rravel cost was for farm travel.

In the S, solution, total travel costs increased
$77,052, or 3.9 percent over the combined base, S,
and S, solution costs. About 40 percent of that
increase was for household travel, 50 percent was
for farm travel, and 10 percent was for school bus
and post office travel.

Table 3.8 presents the annual cost of maintaining the
roads eliminated from the S,, S., and S, solutions.
Total variable maintenance costs increased when the
8., S,, and S; roads were removed from the system
because the traffic traveling on these roads was
rerouted to other roads in the three solutions. Most
of the roads in the Shelby study area are unpaved,
and most of the rerouted traffic continued to travel
over unpaved roads. Unpaved roads have higher
variable maintenance costs than paved roads. Thus,
when the S,, S,, and S, roads were removed from

the computerized road networks, the higher traffic
levels over the remaining unpaved roads resuited in
higher total variable maintenance costs than if all the
roads had remained in the system. Fixed road
maintenance costs declined sharply in the S,, S,,
and S, solutions because of the reduced miles of
road.

There were no direct resurfacing cost savings from
the abandonment of gravel and earth-surface roads
because only paved roads are resurfaced. Recon-
struction costs declined as the number of miles of
road declined in the S, and S, selutions. However,
increased resurfacing costs on the remaining roads
in each solution resulted in increased resurfacing
costs from the S,, S,, and S, abandonments.

The largest savings came from eliminating the fixed
road maintenance and reconstruction costs and the
bridge maintenance and reconstruction costs on the
abandoned roads. Bridge maintenance cost savings
varied with the number of square feet of deck space
of bridges in the S,, S,, and S, solutions. The §,
solution eliminated 12,699 square feet of bridge
deck space, S, eliminated 3,428 square feet of deck
space, and S, eliminated 1,960 square feet.

Each mile of road contains eight acres of land.
Thus, the abandoned S, roads contain 78 acres of
land, the abandoned S, roads contain 34 acres, and
the abandoned S, roads contain 42 acres. The 1982

Table 3.8. Estimated total annual cost savings from abandoning the S,, S,, and S, roads in the

Shelby County study area, 1982

Annual cost savings

Source of cost savings

S, (9.25 miles)

5. (6.75 miles) S, (5.25 miles)

Cost savings to the county
Variable road maintenance § —~1,041
Fixed road maintenance 20,957
Road resurfacing —41

Road reconstruction 10,194
Bridge maintenance 10,159
Bridge reconstruction 9,138
Total county cost savings $ 49,366
Plus
Renta] value of land 7,066
Less
Road obliteration costs 4.403
Total cost savings $ 52,029

$ —2,749 $ —5,077

17,001 14,517

~50 29

5,248 709

1,780 2,529

9,915 1,905

$ 31,145 $ 14,612

5,156 4,011
3,213 2499 .

$ 33,088 $ 16,124
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rental value of land in Shelby County was estimated
to be $95.49 per acre. However, the estimated cost
of obliterating the roads and returning the land to
agricultural production was estimated to be $8,500
per mile. Thus, abutting landowners would receive a
net land rental value of $288 per year per mile of
road abandonment. The net result of all the savings
from abandoning these roads was $52,029 for the S,
roads, $33,088 for the S, roads, and $16.124 for the
S, roads.

Table 3.9 summarizes the results of the analysis of
the S,, S,, and S, solutions. The abandonment of the
S, roads would return a net savings of $1,378 per
mile per year, while the abandonment of the S, and
S, roads would cause the change in travel costs to
substantially exceed the cost savings to the county
and abutting landowners. As shown in Table 3.10,
there was a wide range in the average number of
vehicles per day on these road segments. In the §,
solution, 78 percent of the road segments had 10 or
fewer vehicles per day. In S,, 43 percent of the
roads had 21 to 30 vehicles per day. In the S,

Table 3.9. Net savings from road abandonment by computer solution, Shelby County study

area, 1982

solution, 54 percent of the roads had 31 to 40
vehicles per day. Benefits to the traveling public fo
keeping individual roads in the network depend on
the number, type, and cost of the vehicles traveling:
over the roads, as well as the additional travel
distance required if the roads, are removed from the
network. Obviously, a very small number of
vehicles per day means low travel savings from
keeping the roads in the network. Thus, the
conclusion from the Shelby County study area
analysis is that, on the average, abandoning the 1
traffic S, roads would return savings to the county
and abutting landowners that are substantially high
than the costs to the traveling public. Abandoning
the higher traffic S, and S, roads would cost the
traveling public substantially more than the savings.
to the county and abutting landowners.

The estimated net benefits in this analysis of local
rural road abandonment are lower than those given
in the initial report (Baume!, Hamlett, and Pautsch ;
1986) for the reasons stated at the conclusion of the
Linn County study.

Computer solution

Type of savings

S, (9.25 miles)

S, (6.75 miles)

Savings to the traveling public $ —39,276 3 —78.436
Savings to the county 49,367 31,146
Net value of land to abutting landowners 2,663 1,943
Total net savings $ 12,754 $ —45.347 $ —60,929
Net savings per year per mile of road abandoned $ 1,378 3 —6,718 § —11,605

Table 3.10. Average number of base solution vehicles per day traveling over the Shelby study
area roads abandoned in the S,, S,, and S, solutions, 1982.

Average number
of vehicleés

Number of roads abandoned

per day 8, (9.25 miles} S, (6.75 miles) S, (5.25 miles
0-10 21 3 0
11-20 6 5 0

21-30 0 6 2

31-40 0 0 7

41-50 0 0 4

Qver 50 0 0 0
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gamilton County Study Area

Three computer solutions were run for the Hamilton
area. The base solution inciuded all roads in the
study area in 1982. The second solution, called H,,
estimated total miles driven and travel costs after
17.75 miles of gravel road were removed from the
Hamilton area network. None of the roads removed
for the H, solution served field, farm, or residence

aCCESSES.

In the third solution, called the H. solution, 8.25
additional miles of gravel road were removed from
the computerized road network and converted to
private drives. The transfer of these public roads to
private roads was based on the assumptions that only
originating or terminating traffic could travel over
the private drives, and that the maintenance costs of
the H, roads would shift from the county to the
abutting landowners. Figure 3.3 shows the roads in
the base solution, the roads abandoned in the H,
solution, and the roads converted to private drives in
the H. solution.

Figure 3.3. Hamilton County study area:
Roads abandoned in the H, solution and
continuous roads converted to private drives
in the H, solution
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=R H, - Roads examined for abandonment
17.75 miles; 5 bridges

e H - Cortinuous roads examined fer conversion to
private drives
8.25 miles; 1 bridge

Table 3.11 presents the estimated total miles driven
in the Hamilton base solution and the additional
miles driven by rerouted traffic in the H, and H,
solutions. Vehicle miles driven in the Hamilton
study area base solution totaled just over 6 million.
Over two-thirds of these miles were driven for
household purposes, mostly in automobiles. Of the
1.7 million miles driven for farm purposes, over 77
percent was by pickup trucks. Only 1.7 percent of
all traffic was school bus or postal service miles.

After the 17.75 miles of gravel road were removed
in the H, solution, total distance traveled increased
167.898 miles, an increase of 2.7 percent over the
base solution miles. Almost half of the increased
miles were for farm purposes, largely by pickup
trucks, while only 28.6 percent of the base solution
miles were for farm purposes. Post office and school
bus miles had only 1.7 percent of the base solution
miles but had almost 12 percent of the additional
miles in the H, solution. Household travel had 70
percent of the base solution miles but just over 40
percent of the additional miles resulting from the
abandonment of the 17.75 miles of H, roads.

In the H. solution, total traffic increased 74,138
miles, an increase of 1.2 percent over the combined
base and H, solution miles. All of this increase in
miles driven came from the conversion of the 8.25
miles of non-dead-end road in H. solution. Almost
60 percent of the increased traffic was for farm
purposes, mostly by pickup trucks. The remaining
increase in miles was split nearly evenly between
household purposes, school buses, and postal
service vehicles.

Table 3.12 shows the estimated travel cost of all base
solution traffic and the additional travel cost
resulting from removing 17.75 miles of road in the
H. solution and converting 8.25 miles of H, roads to
private drives. The cost of all Hamilton study area
travel in the base solution was $1.8 million. About
55 percent of the total cost was for household travel
even though it represented 70 percent of the total
miles driven. Almost 41 percent of the cost was for
farm travel; yet only 28.6 percent of total miles was
farm travel. Only 3.9 percent of the total cost was
for school bus and post office travel.
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In the H, solution, total cost increased $68.521, an
increase of 3.9 percent over the base solution cost.
Almost 60 percent of the increased travel cost was
for farm travel. The largest increase in farm travel
cost was for pickup trucks, followed by tractors
pulling equipment, and timeliness cost. Household
travel costs were only 21 percent of the increased
costs, and school bus and post office travel were
almost 19.5 percent of the increased costs.

In the H, solution, travel costs increased $31,880
over the combined base and H, solution costs. Most
of the additional travel cost was for farm traffic,
mostly by pickup trucks. School bus and post office
travel had 26.1 percent of the additional costs, but
household travel had only 13.2 percent.

Table 3.11. Estimated total miles driven in the Hamilton County study area under the base
solution and change in miles driven in the H, and H, solutions, by vehicle groups, 1982

Table 3.13 presents the annual cost savings from
abandoning the roads in the H, and H, solutions.
The annual net cost savings to Hamilton County
from abandoning the 17.75 miles of H, roads were
$65.689. In addition, the net opportunity cost of
keeping the land in roads was $19,313, which
includes $20,009 in rental income forgone, minus
the $696 per mile annualized cost of obliterating th
road and returning the land tc agricultural produc-
tion. The net result was an annual cost savings of
$85,002 from abandoning the 17.75 miles of H,
roads in the county system.

The total cost savings to the county from convertin
the 8.25 miles of H, roads to private drives was
$57,419. The private drive road and bridge mainte-

Base solution

H, (17.75 miles) H, (8.25 miles)

Percent Percent

Type of travel Miles of total Miles of total Miles
Household

Auto 3,889,368 63.6 50,352 30.0 15,082

Pickup 297,207 4.9 15,448 9.2 1,509

Truck 75,723 1.2 2,210 1.3 1,091
Subtotal 4,262,298 69.7 68.010 40.5 17,682
Farm

Auto 52,731 0.9 5,116 3.0 1,956

Pickup 1,352,440 22.1 53,157 317 36,072

Truck 133,842 2.2 8,021 4.8 803

Tractor-wagon 50,665 0.8 3,505 2.0 1,145

Tractor pulling

equipment
or alone 143,458 24 9,166 5.5 3,020

Combine 13,965 0.2 1,100 0.7 503
Subtotal 1,747,101 28.6 80,065 477 43,499
Other _

School bus 46,800 0.8 9,450 5.6 6,570

Post office 55,387 0.9 10,373 6.2 6,387
Subtotal 102,187 1.7 19,823 11.8 12,957
Grand Total 6,111,586 100.0 167,898 100.0 74,138
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Table 3.12. Estimated fotal variable cost of all travel in the Hamilton County study area under
the base solution and change in travel cost in the H, and H, solutions, by vehicle group, 1982

Base solution H, (17.75 miles) H, (8.25 miles}
Percent Percent Percent

Type of travel Cost of total Cost of total Cost of total
Household

Auto $ 841,974 48.1 $ 9,987 14.5 $ 3,299 10.3

Pickup 81,110 4.6 3,397 5.0 317 1.0

Truck 34,917 2.0 1,026 1.5 602 1.9
Subtotal % 958,001 54.7 $ 14,410 21.0 $ 4218 13.2
Farm

Auto $ 12,336 0.7 $ 1,124 1.6 $ 294 0.9

Pickup 383,625 21.9 14,064 20.5 9,359 204

Truck 53,134 3.0 3,319 4.8 324 1.0

Tractor-wagon 70,982 4.1 4,317 6.3 1,495 4,7

Tractor pulling

equipment
or alone 183,558 10.5 10,674 15.6 4,281 13.4

Combine 21,920 1.3 1,565 2.3 743 2.3

Timeliness 0 0.0 5,718 8.3 2,849 8.9
Subtotal $ 725,555 414 $ 40,781 39.5 $ 19,345 60.7
Other

School bus $ 18,519 1.1 % 4,025 5.9 $ 2,608 8.2

Post office 49 628 2.8 9,305 13.6 5,709 17.9
Subtotal 68,147 3.9 13,330 19.5 8,317 26.1
Grand Total $ 1,751,703 100.0 $ 68,521 100.0 $ 31,880 100.0

Table 3.13. Estimated total annual cost savings from removing the H, and H; roads from the
Hamilton County public road system, 1982

Annual cost savings

Source of cost savings H, (17.75 miles) H, (8.25 miles)
Cost savings to the county
Variable road maintenance $§ —-2,255 $ 16,027
Fixed road maintenance 42,174 19,602
Road resurfacing 0 64
Road reconstruction 14,068 15,761
Bridge maintenance 3.120 1,008
Bridge reconstruction 8,582 4,957
Total county cost savings $ 65,689 $ 57,419
Less
Private drive road maintenance — ~11,913
Private drive bridge maintenance — —1,008
Private drive reconstruction — —3,758
Road obliteration costs 696 —
Plus
Land rental value 20,009 3,662

Total cost savings $ 85,002 $ 44,402
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Table 3.14. Net cost savings from abandonment of the H, roads and conversion of the H, roads
to private drives, Hamilton County study area, 1982

Type of savings

Computer solution

H, (17.75 miles) H, (8.25 miles

Savings to the traveling public

Savings to the county

Net value of land to abutting landowners
Less private drive maintenance costs

Total net savings

Net savings per year per mile of road

$ —68,521 $ —31,880 °
65,689 57,419 |
19,313 3,662

— ~ 16,679
$ 16,481 $ 12,522
$ 929 3 1,518

nance and road reconstruction costs for the 8.25
miles of H, roads were estimated to be $16,679.
This was an average maintenance and reconstruction
cost of $2,022 per mile of private road.

Private drive width is assumed to be 40 feet. The
26-foot width reduction from public roads to private
drives provides 3.15 acres of land per mile of private
drive for conversion to agricultural production at a
rental value of $3,662 per year.

Table 3.14 summarizes the results of the analysis of
the H, and H. solutions. Abandonment of the 17.75
miles of H, road would return a net savings of
$16,481 per year or $929 per mile per year.
Converting the 8.25 miles of H, roads to private
drives would return a net savings of $12,522 per
year or $1,518 per mile per year.

Table 3.15 shows the base solution average number
of vehicles per day traveling on the H, and H, roads.
Over 72 percent of the roads abandoned in the H,
solution had 10 or fewer vehicles per day, and 27
percent had between 11 and 20 vehicles per day.
This suggests that roads with 20 or fewer vehicles
per day serving no access points and located in areas
with a core of properly spaced paved roads cost
more to keep in the system than they are worth to
the traveling public.

The major conclusions from the Hamilton County
study area analysis are:

1. There are relatively large potential cost savings
from reducing the number of miles of low-volume
roads that serve no property accesses in areas
where the remaining road system has a relatively
large percentage of paved roads. Areas within a
large number of counties in north ¢entral and
northwest lowa meet this paved road condition.

Table 3.15. Average number of vehicles per
day traveling over the Hamilton study area
H, roads in the base solution

Average number of Number of sections of roa

vehicles per day H,

0-10 29
11-20 11
21-30 I
31-40 0
Over 40 0

2. There is a large cost savings potential in
converting dead-end roads to private drives. This
cost savings potential exists in all counties.
However, this option, while allowing the abutting
landowners to use the private drives, also require
the landowners to maintain these roads. The net
savings after deducting private maintenance costs
are about 50 percent higher than from road
abandonment.

The estimated net benefits in this analysis of local
rural road abandonment are lower than those initially
reported (Baumel, Hamlett, and Pautsch-1986). Two
reasons for these lower net benefits have been stated !
already (in the conclusion to the Linn County
Study). A third reason is that the private drive
analysts of the Hamilton County study area in the
earlier study included both continuous and dead-end
roads (Baumel, Hamlett, and Pautsch 1986). This
updated analysis separates the Hamilton County
study area private drives into a continuous road and
a dead-end road analysis.

Impact of Paving Additional Roads
The abandonment analysis indicated that if a few
road segments with no property access were
abandoned in the three study areas, the additional
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rravel costs from rerouting the traffic around the
3bandoned roads would be less than the maintenance
and investment cost savings from the abandoned
roads. However, as the number of abandoned roads
increased, the travel costs for the rerouted traffic
increased faster than the maintenance and invest-
ment cost savings from the abandoned roads. These
results were particularly strong n the Shelby County
study area where the percentage of paved roads is
small. This suggested that increasing the number of
miles of paved roads would increase the potential for
road abandonment. The abandonment analysis was
extended by examining the impact of paving
additional local rural roads on the benefits and costs
of road abandonment. Because vehicle travel costs
are lower on paved roads than on gravel or earth-
surface roads, total vehicle travel costs should
decline with the paved core. In this analysis, a set
of roads was paved in the computerized road
network to provide a core of paved roads in each
study area. Figures 3.4, 3.5, and 3.6 show the
locations of the newly paved roads. The network
model was rerun to estimate total miles and travel
costs with the paved core. Then, the low-traffic
volume road segments with no property access
points in the L,, S,, S,, and H, solutions were again

Figure 3.4. Linn County study area: Newly
paved and abandoned roads
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Figure 3.5. Shelby County study area: Newly
paved and abandoned roads
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Figure 3.6. Hamilton County study area:
Newly paved and abandoned roads

::) : L b

L

]
—
|

FTH
},

D36

B
EEENY

1
ITTTTERY AR
%
.=
—

R61

ORI

P,

£3 1

= e Fyisting paved roads
s Newly paved roads (32.5 miles)
e H abardonment {17.75 miles)



;
{
!
i
§
3
3

38 | Local Rural Road System

removed from the computerized road network. The
network model was rerun to estimate total miles and
travel costs for the abandonment solution. Table
3.16 shows the miles of roads that were paved and
then abandoned by study area solution.

Table 3.17 presents the change in travel costs from
the base solution to the paved solution and from the
paved solution to the abandonment solution, by type
of travel. Total travel costs declined sharply in each
paved core solution, with the largest portion of these
savings accruing to household and farm travel.

In the abandonment solutions, travel costs increased
for all types of travel except for overhead traffic,
overhead traffic had no cost change because no
overhead traffic traveled on the abandoned roads.
The largest increases in travel costs were for farm
traffic because farm trips are typically short

Table 3.16. Number of additional miles of
road paved and miles abandoned, by study
area solution

Additional

Study paved Miles
area Solution miles abandoned
Linn 1 29.5 0

Linn 2 29.5 53.25 (L)
Shelby 1 17.25 0

Shelby 2 17.25 9.25 (8)
Shelby 3 17.25 6.75 (8
Hamilton | 32.5 0
Hamilton 2 32.5 17.75 (H))

distances to fields or to farmsteads; these trips
generally have fewer rerouting options than the
longer-distance household trips to schools, churches,
shopping, and other destinations. A second reason
for the large additional farm travel costs from
abandonment is that farm vehicle travel costs per
mile are sharply higher than for other types of
vehicles, so that a relatively small change in
distance has a large impact on farm travel costs.

Table 3.18 presents the estimated change in annual
road maintenance and investment costs for the three
paved core and the three abandonment solutions.
The average annual net increase in maintenance and
investment costs for paving roads ranged from
$8,542 per paved mile in the Hamilton County study
area to $11,202 per paved mile in the Shelby area. .
These costs are net of the costs of maintaining and
reconstructing the roads if they remained gravel.

The average annual maintenance and investment cost
savings for abandonment after paving the additional.
roads ranged from $4,717 per mile in the S, solution
to $5,999 in the H, solution. These cost savings are
net of the maintenance and reconstruction costs
transferred to roads that inherit the traffic from the
abandoned roads.

Table 3.19 presents the savings for the paving and
the abandonment solutions before and after paving.
The travel cost savings resulting from the additional
paved roads are all less than the net paving costs.
However, the estimated travel cost savings are only
from traffic originating in or destined for the study

Table 3.17. Estimated change in travel costs resulting from paving a core set of roads and then
abandoning the L, S, S,, and H, roads, by study area, 1982

Change in travel costs

Linn County study area Shelby County study area Hamilton County study area

Pave Pave Pave

29.5 miles Abandon 17.25 miles Abandon Abandon 32.5 miles Abandon
Type of of gravel L, roads of gravel S8, roads S, roads of gravel H, roads
travel road (5.25 miles) road (9.25 miles) (6.75 miles) road (17.75 miles)
Household $ —153,451 $ 7,355 § —25326 $6226 § —11,777 § —19,997 $ 8,992
Overhead —11,703 0 — — — — —
Farm —16,020 9,473 - 14,250 28,768 —51,051 —25,346 33,165
Farm timeliness —-712 1,858 -321 2,182 - 1,401 -1,359 5,363
School bus —2,108 5,547 —672 1,051 0 -1,010 3,818
Post office 0 2,305 0 1,340 0 0 5,305

Total $ —183994 §$ 26,538 $§ —40,569 % 39.567 $ 64229 § —-47712 $ 060,645
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areas and do not include any cost savings due the additional paving. The negative cost savings in
overhead traffic that may travel over the newly the S, solution after paving are about two-thirds of
paved roads. Changes in traffic origins and destina- the negative cost savings from abandonment before
rions resulting from the additional paved roads or paving. The Hamilton County-study area net savings
benefits from economic development are not in- per mile of abandoned roads after the additional
cluded, either. Therefore, no net benefits were paving were more than double the abandonment
calculated for the additional paved road solutions. savings before the additional paving. However, in all
three study areas the cost of the additional paving,
The net savings from abandonment, after adding the net of travel cost savings, was substantially larger
additional miles of paved roads, ranged from than the change in net abandonment savings as a
$—4,798 per mile in the S, solution to $2,582 per result of the additional paving. The conclusion is
mile in the H, solution. The net savings from that it would be uneconomical to pave additional
abandonment in the L, and S, solutions are only miles of road to permit more road abandonment.

slightly higher than the abandonment savings before

Table 3.18. Estimated change in annual maintenance and investment costs from paving a core
system and then abandoning the L,, S,, S,, and H, roads, by study area, 1982

Change in costs

Linn County study area Shelby County study area Hamilton County study area
Pave Pave Pave
29.5 miles Abandon 17.25 miles Abandon Abandon 32.5 miles Abandon
Type of of gravel L, roads of gravel S, roads S, roads of gravel H, roads
cost road (5.25 miles) road (9.25 miles) (6.75 miles) road (17.75 miles)
Road costs
Variable
maintenance § —29,584 $3501 % —10,501 $ 675 $ 2487 $ —10,936 $ —-11,895
Fixed
maintenance —-32,813 — 12,258 —-29,014 —20,957 —17,001 — 40,232 —42,174
Resurfacing — 124,728 13 35,173 51 865 69,731 —2,386
Recon-
struction 67,489 - 7,604 —34,871 ~-11,116 —4,552 —36,922 —-19,014
Paving 382,369 - 215,535 — — 290,243 —
Bridge costs
Maintenance 0 —1,284 0 - 10,159 —1,780 0 -3,120
Recon-
struction 27,563 —2,195 16,918 —9,138 —-9,915 5,745 - 8,582
Net land rental
value less land
reconstruction
COsts . 0 —5,029 0 — 2,663 —1,943 0 —19,313
Total $ 290,295 § —27.836 $ 193,240 $ -53,307 § -31,840 $ 277,629 § —106,484
Average net
change in road
costs per mile 5 9,841 $ 5,306 $ 11,202 § 5,763 § 4,717 $ 8,542 $ —5,999
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Table 3.19. Net savings from abandonment of the L,, S,, S., and H, roads before and after
paving a core of additional roads, by study area, 1982

Linn County study area Shelby County study area Hamilton County study

Pave Pave Pave _
29.5 miles Abandon 17.25 miles Abandon = Abandon 32.5 miles Abandon
of gravel L, roads  of gravel 8, roads S, roads of gravel H, roads

road (5.25 miles)y road  (9.25 miles) (6.75 miles) road (17.75 miles

Change in .
travel costs $ —183,994 §$ 26538 $ —40,569 §$ 39,567 3 64,229 $ —47.712 $ 60,645

Change

in annual
maintenance
and investment

Costs 290,295 —27,856 193,240 —53,308 —31,840 277.629 — 106,484
Net savings
from abandonment _ 1,318 — 13,741 - 32,389 —_ 45,839 °

Net savings

per mile
abandoned after
the additional
paving — 251 — 1,485 —4,798 —_ 2,582
| ' Net savings

per mile
abandoned before
the additional
miles were

paved

— 70 — 1,379 -6,718 - 928
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Converting Low Volume Roads

to Area Service B Roads

To compare the area service B low-maintenance road
strategy with the abandonment strategy, the 9.25
miles of S, roads were converted to area service B
roads in the computerized Shelby County road
network. In addition, a second set of 20.25 low-
volume roads was also converted to area service B
roads. This set included 14 miles of gravel road,
6.25 miles of earth road, and five bridges. Figure
3.7 shows the location of the area service B roads.

The basic assumptions behind the area service
computer solutions are that the B roads would

1. Receive no snow removal

2. Receive no gravel applications

3. Not be reconstructed

4. Receive only minimal grading of five times per

Bridge maintenance expenditures were assumed to
be 80 cents per square foot per year, the same for
area service B roads as for the reguiarly maintamed
county roads. No area service B road bridges would
be reconstructed. Thus, the area service B roads
would not be open to registered vehicles during the
winter months and the quality of the roads, and
eventually the bridges, would deteriorate over time.

Table 3.20 shows the change in vehicle miles from
the base solution as a result of converting the two
sets of roads to area service B roads. The computer
solution converting the S, roads to area service B
roads is referred to as the B, solution. The second
set of roads converted to area service B roads is
referred to as the B, solution.

The increase in miles driven in the B, solution is
only 20 percent of the S, abandonment solution. The

year.

Table 3.20. Estimated total miles driven in the Shelby County study area under the base
solution and change in miles driven in each of two solutions with roads converted to area
service B roads, by vehicle group, 1982

Change in miles driven from previous solution

B, {9.25 miles B, (20.25 miles
converted to converted
Base solution B roads) B roads)
Percent Percent Percent

Type of travel Miles of total Miles of total Miles of total
Household

Auto 3,657,386 589 7,668 532 13,010 35.8

Pickup 464 614 1.5 285 2.0 538 i.5

Truck 123,192 2.0 306 2.1 425 1.2
Subtotal 4,245,192 68.4 8.259 571.3 13,973 38.5
Farm

Auto 34 369 0.6 63 0.4 315 0.9

Pickup - 1,445,380 23.4 2,317 i6.1 6,937 19.1

Truck - 179,620 2.9 36 0.2 759 2.0

Tractor-wagon 42,353 0.7 0 0.0 0 0.0

Tractor pulling

equipment
or alone 126,652 2.0 0 0.0 0 0.0

Combine 8,491 0.1 y; 0.0 0 6.0
Subtotal 1,840,865 29.7 2,416 16.7 8,011 22.1
Other

School bus 52,024 0.8 2,250 15.6 5,670 15.6

Post office 65,383 i.1 1,495 10.4 8,622 23.8
Subtota] 117,407 1.9 3,745 26.0 14,292 39.4
Grand Total 6,203,464 100.0 14,420 100.0 36,276 100.0 )
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Figure 3.7. Shelby County study area:
Low maintenance area service B roads

/ :] “LJI 1 LJ:
H M47 a |

- Lj . L_\_E !
F‘ — H=_:_ ]

—=t]]]

E (T i I

ILITLILI T

=== B - Roads examined for conversion to
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Area Service B (20.25 miles)

major reasons for the relatively small increase in
miles driven in the B, solution compared to the S,
solution are:

1. Farm tractors and combines can use the area
service B roads all year to travel from farm to
fields and from field to field. All farm equipment
travel using the S, roads must be rerouted after
abandonment.

2. Registered non-farm vehicles can use the area
service B roads during the nine non-winter
months and registered farm vehicles can use the
roads 90 percent of the time. All traffic using the
S, roads must be rerouted after abandonment.

Thus, registered vehicies incurred relatively small
increases in travel distance from converting the S,
roads to area service B roads and most farm
vehicles incurred no additional miles of travel.

On the average, conversion of the S, roads to area
service B roads resulted in a total of 1,559 miles of
additional travel for each road mile converted. The
conversion of the second set of roads to area service

B created 1,791 miles of additional travel per mile
of road converted. Almost all of the increases in
traffic from the conversion to B roads came from
automobiles used for household travel, farm pickups.
and trucks, and school bus and post office travel.

Table 3.21 shows the increase in travel cost resultin
from the B, and B, solutions. Total variable costs
increased $5,731 in the B, solution over the base
solution. These increased costs were only 14.5
percent of the increased costs when the S, roads _
were abandoned. The largest increases in costs were |
incurred by school buses and post office vehicles,
which were prohibited from traveling over area
service B roads in this analysis. On a per mile
basis, travel costs increased $620 per mile of S,
roads converted to area service B roads.

In the B, solution, conversion of the 20.25 miles to
area service B roads increased travel costs by
$14,401, or $711 per converted mile. Over half of
this increased cost was by school buses and post
office vehicles. Another 25 percent was by farm
pickup trucks.

Table 3.22 shows the annualized cost savings to the
counties from converting the S, and the second set
of roads to area service B roads. The total cost
savings to the county were $37,482 per year in the
B, solution. On a per mile basis, converting the S,
roads to area service B roads would save Sheiby
County $4,052 per mile per year Converting the
second set to area service B roads would save
Shelby County $3,610 per mile of converted road
per year. The principle reason why the B, roads had
substantially larger savings than the B, roads is the
large number of bridges on the B, roads.

Table 3.23 shows the annual net savings from
converting the B, and B, roads to area service B
roads. The net savings on the B, roads were $3,433
per mile per year. This compares with a net savings
of $1,379 per mile per year in the S, abandonment
solution. Thus, conversion to area service B roads
results in:

1. Smaller increases in travel costs than road
abandonment

2. Smaller cost savings to the county than road
abandonment

3. Higher net savings to society than road
abandonment
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Table 3.21. Estimated total cost of all travel in the Shelby County study area under the base
solution and change in total cost in each of two solutions with roads converted to area service
B roads, by vehicle group, 1982

Change in total variable cost
from the previous solution

B, (9.25 miles B, (20.25 miles
converted to converted
Base solution B roads) B roads)
Percent Percent Percent
Type of travel Cost of total Cost of total Cost of total
Household
Auto $ 832,791 44.9 $ 1,863 32.5 $ 2,414 16.8
Pickup 127,411 6.9 98 1.7 86 0.6
Truck 59,246 32 100 1.7 115 0.8
Subtotal $ 1,019,448 55.0 $ 2,061 35.9 3 2,615 18.2
Farm
Auto $ 9,024 0.5 $ 34 0.6 $ 149 1.0
Pickup 433,302 234 1,140 19.9 3,648 25.3
Truck 72,185 39 104 1.8 221 1.6
Tractor-wagon 56,681 3.0 0 0.0 0 0.0
Tractor pulling
equipment
or alone 168,495 9.1 0 0.0 0 0.0
Combine 13,550 0.7 0 0.0 0 0.0
Timeliness 0 0.0 0 0.0 0 0.0
Subtotal 753,287 40.6 1,278 22.3 4,018 27.9
Other
School bus 3 22,537 1.2 $ 1,052 18.4 $ 2,491 17.3
Post office 58,584 3.2 1,340 23.4 5,277 36.6
Subtotal 81,121 4.4 2,392 41.8 7,768 53.9
Grand Total $ 1,853,856 106.0 5 5,731 100.0 $ 14,401 100.0

Table 3.22. Estimated annual cost savings from converting two sets of roads to area service
B roads, Shelby County study area, 1982

Annual cost savings

Source of cost savings B, (9.25 miles)

B. (20.25 miles)

H Cost savings to the county
H Variable road maintenance $ -83 $ 638
5 Fixed road maintenance 16,286 35,293
: Road resurfacing -10 —13
Road reconstruction 12,151 27,261
Bridge maintenance 0 0
Bridge reconstruction 9,138 9,914
Total county cost savings $ 37,482 $ 73,093

Cost savings to the county

per mile of road converted

to area service B maintenance $ 4,052 $ 3,610

—




44 | Local Rural Road System

Table 3.23. Annual savings from converting two sets of roads to area service B roads, Shelby

County study area, 1982

Type of savings

Computer solution

B, (9.25 miles)

B, (20.25 mileg

Savings to the traveling public
Savings to the county

Annual net savings

Annual net savings per mile of road converted

$ 5731 3 —14,401
37,482 73,093
$ 31,751
$ 3,433

The net savings on the B, roads were 32,898 per
mile of road. Several of the B, roads were also S,
and S, roads. Thus, a rough comparison of S, and S,
solutions suggests that the area service B option that
atlows farmers more direct access to their fields is,
in some cases, a better solution than road abandon-
ment. However, there are some potentially major
problems with the area service B alternative.

1. Given no bridge reconstruction, the area service
B alternative is a transition solution. As the
bridges on these roads deteriorate structurally and
become obsolete, the counties will eventually
face the issue of bridge replacement or
abandonment.

2. While lowa law removes area service B road tort
liability from the counties, this law has not been
tested in court. If the courts rule this portion of
the law unconstitutional, the legal costs and
damage awards from area service B roads could
be substantial.

Converting Dead-end Roads

to Private Drives

Iowa law prohibits the abandonment of roads that
serve as the sole access to property. Thus, many
abandoned roads are less than one mile long and the
remainder of the section road becomes a dead-end
road. It is reasonable to assume that the only traffic
on these dead-end roads is either originating or
terminating traffic. In effect, dead-end roads become
private drives. This suggests the possibility of
shifting the dead-end road ownership and mainte-
nance costs from the county to the abutting
landowners.

Two computer solutions were obtained to estimate
the net benefits from converting dead-end roads to
private drives. {n the first solution, all dead-end
roads resulting from the abandonment of the S,

roads in the Shelby County study area were
converted to private drives. In the second solution, |
all dead-end roads resulting from the abandonment
of the H, roads in the Hamiliton area were converted :
to private drives. Figures 3.8 and 3.9 show the ]
locations of these dead-end roads.

In each case, the conversion to private drives
resulted in no additional travel miles or costs. Thus,
the analysis of conversion of dead-end roads to
private drives consists of comparing public and
private maintenance and investment costs. In addi-
tion, conversion to private drives allows the abutting
landowners to reduce the width of the right-of-way
from 66 feet to approximately 40 feet. This permits
the abutting landowner to have an additional 3.15
acres of land per mile converted to private drive.

Table 3.24 shows the public and private maintenance
costs and the rental value of the right-of-way that
can be used for agricultural purposes. Converting
13.75 miles of Shelby study area dead-end roads
(SDE) created by the abandonment of the S, roads
saved the county $56,743, mostly from reductions in
fixed road maintenance and from road and bridge
reconstruction costs. Net costs to the abutting
landowners increased $29,361, mostly from road
maintenance and reconstruction costs. Similar per
mile results were obtained in converting the
Hamilton study area dead-end roads (HDE) to
private drives.

Table 3.25 summarizes the per mile impact of
private drives on the county, abutting landowners,
and society. The counties would save $4,076 and
$4,053 per mile of road converted to private drives
in the Hamilton and Shelby study areas, respec-
tively. Abutting landowners would incur additional
net costs of $1,634 to $2,097 per mile of road. The
net savings would be about $2,442 and $1,956 per
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Figure 3.8. Shelby County study area: Dead-
end roads converted to private drives in SDE

solution
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Figure 3.9. Dead-end roads converted to
private drives in HDE solution
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Table 3.24. Estimated annual net cost savings from converting selected public dead-end roads to
private drives, Shelby and Hamilton County study area, 1982

Annual cost savings

SDE _ HDE
Source of cost savings (13.75 miles) (31.75 miles)
Cost savings to the county
Variable road maintenance $ 459 $0
Fixed road maintenance 32,476 75,438
Road resurfacing 0 0
Road reconstruction 19,265 31,594
Bridge maintenance 1,404 5,426
Bridge reconstruction 3,139 16,965
Total county cost savings $ 56,743 § 129,423
Cost to abutting landowners
Road maintenance 3 22,581 $ 45,852
Road reconstruction 9,587 14,689
Bridge maintenance 1,404 5,426
Total 33,572 65,967
Less rental value of four acres
per mile of dead-end road 4211 14,093

Net cost savings

3 27.383 - $ 77,549
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Table 3.25. Estimated per mile savings on
private drives to counties and abutting
landowners, Shelby and Hamilton study
areas, 1982

Per mile savings

Savings to Shelby Hamilton
Counties $ 4,053 5 4,076
Abutting landowners -2.,097 —1,634

Net savings § 1,956 $ 2,442

year for each road converted to private drive. The
conclusion is that converting dead-end roads to
private drives would result in substantial net savings
to society. However, the abutting landowners would
be worse off because the road and bridge mainte-
nance costs would shift to them.

Paved Core Analysis

About 10 percent of the Linn and Hamilton County
study area roads and 5 percent of the Shelby area
roads are paved state or interstate highways. In
addition, approximately 21, 6, and 18 percent of the
Linn, Shelby, and Hamilton study area roads are
paved county roads, respectively. This relatively
large percentage of paved roads raises several
questions:

1. Should a largely rural county road system include
any hard-surface paved roads?

2. Should rural counties construct additional paved
roads?

The Shelby and Hamilton study areas are largely
rural. Only 25 and 40 percent of the households in
the Shelby and Hamilton areas were non-farm,
respectively, whereas 84 percent of the Linn area
households were non-farm. Moreover, the Linn
County study area had four times as many
households as the Shelby and Hamilton areas. Thus,
there appears to be little reason to question the
number of miles of paved road in the Linn study
area. However, the questions are relevant for the
Shelby and Hamilton study areas.

We are unable to answer fully the questions on the
benefits and costs of the existing paved roads or
additional paved roads because no overhead traffic
data were collected for the Hamilton and Shelby
study areas. Nevertheless, a benefit-cost analysis of
the 21.25 miles of the existing non-border paved

road in the Hamilton study area changed them to
gravel surfaces in the computerized road network,
(Figure 3.10). Then, using the 1982 origins and
destinations data, traffic was rerouted over the grave]
network. The results of this computer solution were
then compared to the 1982 base solution to estirnate
the benefits and costs of paving the 21.25 miles of
Hamilton area roads. The paving costs were taken
from the 1982 Needs Study and then discounted
back to the actual paving years, which ranged from
1958 to 1968, The discount rate was the 5.6 percent
real interest rate used throughout this analysis. The
discounted paving costs were then annualized over |
the 45-year design life of paved roads. The bridges
on these roads were assumed to be reconstructed
when the roads were paved. The same discounting
and annualizing procedure was used to estimate the
annual cost of reconstructing the bridges on the
21.25 miles of paved roads.

The only originating and terminating traffic data
available on the border area roads are from farms
that have tracts of land within each study area;
therefore, only the non-border roads within the

Figure 3.10. Hamilton County study area:
County paved roads converted to gravel
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Hamilton County study area and the traffic on these
roads were included in the estimation of the benefits
and costs of paving for this solution.

Table 3.26 presents the estimated total miles traveled
in the no-paved-road solution and the base solution,
and the change in mules traveled. Total miles
traveled increased by 148,312 miles in the base
solution as a result of the 21.25 miles of paved
roads. Almost 88 percent of the travel miles was by
households. Only 12.1 percent of the increase in

Table 3.27 presents the total travel costs and the
change between the no-paved and paved solutions.
Total travel costs declined $146,341 in the no-paved-
roads solution. About two-thirds of the reduction in
travel costs was for household travel. Only 33.2
percent was for farm travel; most of this reduction
was for pickup trucks traveling to nearby towns or
to further destinations. There were only small cost
savings for farm equipment and for hauling inputs
and outputs to and from the farm.

total miles traveled was by farm vehicles, mostly by Table 3.28 shows the change in annual road and
| pickup trucks. Travel miles increased with the paved bridge maintenance and reconstruction costs as a
roads because drivers went to paved roads as soon as result of paving 21.25 miles of gravel roads. The
possible to reduce the travel costs per mile. Some major additional cost was $195,585 of paving and
farm travel—principally farm to field and field to resurfacing the 21.25 miles. Variable maintenance
farm—actually decreased as a result of the paved costs also increased because of the increased travel
4 roads. There was no change in school bus and post miles. However, these costs were more than offset
office travel because these vehicles follow fixed by the reduced variable and reconstruction costs on
routes regardless of the type of surface. the gravel roads that were paved.
Table 3.26. Estimated total miles driven in the Hamilton County study area under the base
| solution and in the solution with no paved county roads, 1982
Change from no
% Base solution with paved county roads to
3 Solution with no 21.25 miles of 21.25 miles of
‘ paved county roads paved county roads paved county roads
' ‘ Percent Percent Percent
= Type of travel Miles of total Miles of total Miles of total
Household
Auto 2,617,243 61.8 2,738,593 62.5 121,350 81.8
Pickup 216,423 5.1 224,067 5.1 7,644 5.1
Truck 49,222 1.2 50,651 1.2 1,429 1.0
Subtotal 2,882,888 68.1 3,013,311 68.8 130,423 87.9
Farm
Auto 36,070 0.8 36,351 0.8 281 0.2
Pickup 949,013 22.4 967,610 221 18,597 12.5
Truck 94,012 2.2 94,219 2.1 207 0.2
Tractor-wagon 40,887 1.0 40,040 0.9 —847 -0.6
Tractor pulling
equipment
or alone 116,662 2.8 116,271 2.6 -3 -0.3
Combine 11,234 0.3 11,276 0.3 42 0.1
Subtotal 1,247,878 295 1,265.767 28.8 17,889 12.1
I Other
School bus 46,800 1.1 46,800 1.1 0 0.0
Post office 55,387 1.3 55,387 1.3 0 6.0
Subtotal 102,187 2.4 102,187 2.4 0 0.0
Grand total 4,232,953 100.0 4,381,265 100.0 148,312 100.0
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Table 3.27. Estimated total cost in the Hamilton County study area under the base solution and
in the solution with no paved county roads, 1982

Base solution with Change from no paved
Solution with no 21.25 miles of county roads to 21.25
paved county roads paved county roads miles of paved county roads
Percent Percent ' Percent

Type of travel Cost of total Cost of total Cost of total
Household

Auto $ 686,149 47.5 $ 598,823 46.1 $ —87,326 59.7

Pickup 68,089 47 61,403 4.7 - 6,686 4.6

Truck 27,387 1.9 23,713 1.8 -3,674 2.5
Subtotal § 781,625 54.1 $ 683,939 52.6 $ —97.686 66.8
Farm

Auto $ 9,671 0.7 $ 8,827 0.7 $ -84 0.6

Pickup 305,706 21.1 278,332 214 -27.374 18.7

Truck 44,064 3.0 37,892 2.9 -6,172 4.2

Tractor-wagon 59,592 4.1 55,621 4.3 -3,971 2.7

Tractor pulling

equipment
or alone 156,375 10.8 149,346 11.5 $-7,029 4.8

Combine 18,428 1.3 17,730 1.4 — 698 0.5

Timeliness 2,567 0.2 0 0.0 —2.,567 1.7
Subtotal 596,403 41.2 547,748 42.2 —48,655 33.2
Other ‘ '

School bus $ 18,519 1.3 5 18,519 1.4 $0 0.0

Post office 49,628 3.4 49,628 3.8 0 0.0
Subtotal 68,147 4.7 68,147 5.2 0 0.0
Grand total $ 1,446,175 100.0 $ 1,299,834 100.0 $ —146,341 100.0
Table 3.28. Additional annual road bridge Table 3.29. Net annual savings from paving
maintenance and reconstruction costs to 21.25 miles of county roads, Hamilton
provide 21.25 miles of paved county road, County study area, 1982

Hamilton County study area, 1982 Savings from paving 21,25

Additional annual costs Type of savings miles of gravel roads
f pavi . i .
of cost 0 p:f“:ga‘i} ::asnles Annual savings 1n travel
Dype ‘ g costs from the 21.25 miles
Road costs - of paved roads $ 146,341
Ymable mamtenance $ —66,8% Annualized net savings of
Fixed maintenance —-62,012 . L
) paving and maintaining
Reconstruction - 28,671 21.25 miles of road 47 164
Paving and resurfacing 195,585 o mes ’
Bridge costs Net savings $99,177
Maintenance 0]
Reconstruction 9,158

Total cost $ 47,164
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Table 3.29 shows the net benefits from paving the
91.25 miles of county roads in Hamilton County.
The net savings from the reduced 1982 travel costs
over the annualized 1958-1968 road paving cost and
1982 maintenance and reconstruction costs were
$99,177 and $4,667, respectively, per year per mile
paved. Thus, the early decision to pave 21.25 miles
of gravel road in the Hamilton County study area
was highly economical. We are unable to evaluate
the economics of paving additional roads beyond the
21.25 miles because of the lack of overhead traffic
in the Hamilton County study area.

Reconstructing Bridges

to Legal Weight Limits

Many bridges in the local rural road system are
rated at sub-legal load limits and/or are too narrow
for some types of farm equipment. In all other
solutions in this analysis, roads and bridges were
periodically and simultaneously reconstructed on the
life cycle shown in Table 2.10. To estimate the
impact of eliminating these sub-legal load and
narrow bridges from the system, two solutions were
run in which selected bridges were widened to 24
feet on gravel roads and to 30 feet on paved roads

Figure 3.11. Shelby County study area:
Reconstructed bridges
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and reconstructed to carry legal load limits.
However, no roads were reconstructed in these
solutions prior to the life cycle bridge reconstruction
time. The criteria for selecting the bridges to be
widened and reconstructed were:

A. Shelby study area
1. Average vehicle traffic must be at least 40 per
day
2. Bridges must have a load limit of less than 29
tons
B. Linn study area
1. All sub-legal bridges located in the northemn
half of the study area

Figures 3.11 and 3.12 show the locations of the
reconstructed bridges. In the Linn study area
solution, 21 bridges with a total of 18,737 square
feet of deck were reconstructed to the legal load
limit, which added a total of 29,697 square feet of
deck space to the bridges. In the Shelby area
solution, six bridges with a total of 9,275 square
feet were reconstructed to the legal load limit and
widened, which added a total of 15,000 square feet
to the bridges.

Figure 3.12. Linn County study area:
Reconstructed bridges
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Table 3.30. Change in total miles driven from the base solution resulting from reconstructing
bridges in the Shelby and Linn study areas, by vehicle type, 1982

Change in miles driven

Shelby (reconstruct 6 bridges)

Linn (reconstruct 21 bridges)

Type of travel Miles Percent Miles Percent
Household

Auto 0 0.0 0 0.0

Pickup 0 0.0 0 0.0

Truck —-25 4.0 — 3,485 68.6
Subtotal —-25 4.0 — 3,485 68.6
Farm

Auto 0 0.0 0 0.0

Pickup 0 0.0 0 0.0

Truck —341 55.0 —-153 3.0

Tractor-wagon —254 41.0 — 385 7.6

Tractor pulling

equipment
or alone 0 0.0 —-979 19.3

Combine 0 0.0 -79 1.5
Subtotal —595 96.0 —1,596 314
Other

School bus W 0.0 0 0.0

Post office 0 0.0 0 0.0
Subtotal 0 0.0 0 0.0
Grand total —620 100.0 —35,081 100.0

Table 3.30 shows the change in total miles driven
resulting from the reconstruction of 6 Shelby and 21
Linn study area bridges. Total miles driven declined
only 620 miles in the Shelby area and 5,081 miles
in the Linn area. Almost all of the reduction in
travel miles in the Shelby area was for farm travel,
mostly by trucks and tractors pulling wagons. In the
Linn study area, about two-thirds of the reduced
travel miles was by non-farm trucks. Most of the
remaining reduction in miles traveled was by farm
equipment. The differences in the reduction of travel
miles between the two study areas are related to the
differences in the bridge selection criteria and the
type of vehicle travel.

Table 3.31 shows the change in travel cost resulting
from widening and reconstructing the bridges. Travel
costs in the Shelby study area declined $674 from
the bridge reconstruction. Most of the cost savings
were for heavy farm trucks and tractors pulling
wagons. In the Linn study area, travel costs declined

$16,790. These travel cost reductions included
heavy non-farm and farm trucks and tractors pulling
wagons.

Table 3.32 presents the annual change in road and
bridge maintenance and investment costs resulting
from widening and reconstructing the bridges. In the
Shelby study area, net road maintenance and
investment costs increased $248 per year, while
bridge maintenance costs increased $4,580 per year
and bridge reconstruction costs increased $17,983
per year, resulting in a net additional road and
bridge cost of $22,811 per year.

In the Linn study area, early bridge widening and
reconstruction increased variable road maintenance
costs because of the shifting of traffic between
roads. Bridge maintenance increased because of the
widening of the bridges. The total annual cost of
reconstructing the 21 bridges earlier than their life
cycle schedule is estimated to be $41,624.

bx -
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Table 3.31. Change in total travel cost from the base solution resulting from reconstructing
bridges in the Shelby and Linn study areas, by vehicie type, 1982

Change in travel costs

Shelby (reconstruct 6 bridges) Linn (reconstruct 21 bridges)
Type of travel Miles Percent Miles Percent
Household
Auto 50 0.0 $0 0.0
Pickup 0 0.0 0 0.0
Truck —-13 1.9 — 8,072 48.1
Subtotal —-13 1.9 - 8,072 48.1
Farm
Auto §0 0.0 _ 0 $ 0.0
Pickup 0 0.0 0 0.0
Truck ~294 43.6 -3,159 18.9
Tractor-wagon —333 49.4 -1,134 6.7
Tractor pulling
equipment
or alone 0 0.0 —2,381 14,2
Combine G 0.0 —244 14
Timeliness —34 5.1 - 1,800 10.7
Subtotal — 661 98.1 - 8,718 51.9
Other
School bus $0 0.0 50 0.0
Post office 0 0.0 0 0.0
Subtotal 0 0.0 0 0.0
Grand total $ —674 100.0 $ —16,790 100.0

Table 3.32. Change in annual county road and bridge costs resulting from reconstructing and
widening selected bridges, Shelby and Linn study areas, 1982

Change in annual road and bridge costs

Shelby Linn
Type of cost (reconstruct 6 bridges) (reconstruct 21 bridges)
Road costs
Variable maintenance 5 —281 § 8,951
Reconstruction - 3,520 —062
Resurfacing —2,991 36
Bridge costs
Reconstruction 17,983 24,831
Maintenance 4,580 8,768

Net change in costs $ 22,811 $ 41,624
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Table 3.33 summarizes the travel cost savings to the
traveling public and the additional costs to the
counties from widening and reconstructing bridges.
In the Shelby study area, the travel cost savings
from widening and reconstructing bridges to legal
load limits were only 3 percent of the cost to the
county. In the Linn area, the the travel cost savings

Table 3.33. Annual net savings from reconstructing and widening bridges, Shelby and Linn

study areas, 1982

to the public were only 40 percent of the cost to the
counties to widen and reconstruct the bridges. The
conclusion from the bridge reconstruction solution is |
that, given the remaining bridges in the Shelby and
Linn study areas, it is not economical to reconstruct
the 6 and 21 bridges prior to the regular life cycle
road and bridge reconstruction times.

Net savings
Shelby Linn
Type of savings (reconstruct 6 bridges) (reconstruct 21 bridges)
Savings to the traveling public $ 674 $ 16,790
Road and bndge savings to the counties -22,811 ~41,624
Net savings $ -22,137 $ —-24,834
Net savings per bridge per year 3 —3,690 5 —1,183




Chapter 4

Impacts, Implications,
and Further Research

The major impact of road abandonment on travel
miles and costs falls on farm travel. In five of the
six abandonment solutions and in the H, private
drive solution, the change in miles driven by farm
vehicles was greater than the change in miles driven
by household, post office, and school bus vehicles.
The only abandonment solution that had greater
impact on households than on farms was the L,
solution in the Linn County study area. There are
two major reasons why the impact of road
abandonment are greater on farms than on house-
hold traffic.

1. The per mile cost of most farm-vehicle travel is
higher than the per mile cost of vehicles serving
housechoelds.

2. The relatively short distances of most farm trips
reduce the rerouting options and therefore in-
crease the additional miles required to reach the
destinations.

The impacts of road abandonment vary among
farms. Obviously, the farmers most affected by road

abandonment are those who use the roads that
would be abandoned. However, farmers who operate
many tracts of land incur a larger share of total
farm-equipment travel than farmers who operate few
tracts (Table 4.1).

In the Hamilton County study area, the 12.6 percent
of farmers who operate six or more tracts of land
incurred 20 percent of the change in total farm-
equipment miles resulting from the H, road
abandonments. In the Shelby County study area, the
6 percent of the farmers operating six or more tracts
of land had 14.1 percent of total change in farm-
equipment miles resulting from abandonment of the
S,, S,, and S, roads. Moreover, these large farmers
tend to use the very large tractors and combines that
have the highest cost per mile of travel. Therefore,
large farmers will incur an even greater share of the
total change in travel costs resulting from a
reduction in the total road system.

Table 4.1. Percent increase in farm-equipment miles resulting from road abandonment, and
percent of farmers operating six or more tracts of land, Hamilton and Shelby County study

areas, 1982
Percent increase in total miles driven

Vehicle Hamilton Shelby
Tractor-wagon 19.6 14.2
Tractor pulling equipment or alone 18.4 13.3
Combines 32.3 25.4
Weighted average in farm-equipment miles 20.0 14.1
Percent of farmers operating

6 or more tracts of land 12.6 6.0

53
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School buses and post office vehicles incur major
changes in miles driven in the area service B and
conversion of dead-end roads to private drive
solutions for the following reasons.

1. School buses must serve all residences with
school-age children and post office vehicles must
serve all residences. This service requirement
limits the ability of school districts and the postal
service to adjust their routes to minimize distance
traveled in response to road abandonment.

2. The vehicle cost per mile of school buses and
post office vehicles is higher than that for
vehicles serving household travel.

If dead-end roads are converted to private drives,
post office regulations require that rural residences
continue to receive direct mail service at the present
mail box location. There are no regulations that
require school buses to continue to pick up and
deliver children to residences on private drives. The
decision to serve these residences directly rests with
individual school districts.

Accident Liability on Private Roads
Once a public road 1s transferred to private property,
the property owner is responsible for accident
liability. A major question arising from the transfer
of responsibility is “What is the impact of the
accident liability for private drives on insurance rates
and coverage?”’ To obtain information on this
question, three insurance companies that sell large
amounts of farm insurance in Iowa were asked to
make a judgment on the impacts on insurance rates
of converting public roads to private drives.

The responses varied among the three insurance
companies. All three company representatives indi-
cated that there was insufficient exposure from
converting. public roads to private drives to statis-
tically determine the impact on rates and coverage.
The sales representative of the first insurance
company indicated that the increased exposure on
longer private lanes could increase the premiums on
the liability coverage by up to 10 percent, or a total
additional cost of between $5 to $10 per farm per
year.

The underwriter of the second insurance company
indicated that most of the large liability claims
against farmers are for accidents involving farm
equipment on public roads. Thus, converting public
roads to private roads would reduce the liability
exposure of farm equipment on public roads.
Moreover, private roads would reduce the probability
of liability claims against farmers resulting from
animal escape. The same underwriter felt that
converting public roads to private drives could
reduce liability premiums, or at the worst, result in
no change in premiums.
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The underwriter of the third insurance company
indicated that “turning public roads into private
drives would increase the insurance company’s
exposure and hence rates unless: (1) the road can be
made to appear as a private drive to the traveling
public by means of a gate, a large sign close to the
edge of the road, or other devices, and (2) the road
is maintained to the degree that a reasonable and
prudent person would maintain a private drive.”

s R

On the issue of multiple ownership of the private
drive, the sale representative of the first insurance
company stated that two or more owners of the
private drive could create litigation problems for the
insurance companies. The underwriter represen-
tatives of the other two insurance companies stated
that multiple ownership of the private drive would
create no problems that would increase liability
rates.

Legal and Political Implications

In addition to the economic costs associated with the
abandonment of roads, which are included in the
benefit-cost analysis in this study, there is one other
possible cost that should be considered. There can
be substantial legal costs and damage awards
associated with a road abandonment. The possibility
and extent of these costs depend, in large part, on
the state laws in effect in various states. Since these
costs vary widely from case to case, it was not
possible to include them in the benefit-cost analysis.

It is possible that the present laws in some states
may preciude any possibility of road abandonment,
private drives, or low-maintenance area service B
roads. Changes in public attitudes and state laws
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may be needed before these net savings can be
realized. Some areas that may need to be addressed

are.

1. A reasonable method of compensation for change
from public to private access
. A method of arbitration of disputes between
adjoining landowners affected by the change
3. Exemption of the local government authority from
legal action upon completion of established
guidelines
4. Legislation to strengthen existing laws regarding
road abandonment, private drives, and low-
maintenance roads
5. A method of educating the public on the benefits
and costs of alternative road system changes, to
enable the public to improve the quality of its
input into the policy making process

(33

Suggestions for Further Research
Agriculture continues to undergo major structural
changes, which are likely to result in fewer but
larger farms. There is a need to estimate the impact
of these structural changes on traffic levels, and the

implications of the changing traffic levels on this
benefit-cost analysis.

This study incorporated a large number of roads and
all property access points in the model in an attempt
to minimize error from the failure to include all
traffic in each solution. The high cost of obtaining
each computer solution limited the analysis to
groups of roads, rather than individual roads. A
small computer model that can be run on a micro-
computer is needed to analyze the investments and
costs of alternative investment strategies on indi-
vidual road segments.

Most of the costs used in this analysis were obtained
from the Iowa Department of Transportation’s
Quadrennial Needs Study, from the study area
county engineer, and from previously published
studies on travel costs. Updated and carefully
documented investment and travel costs are needed
to conduct similar studies in other areas and states.
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