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PREFACE

This report is the product of a first-year research project in the University Transportation
Centers Program. The program was created by Congress in 1987 to "contribute to the solution
of important regional and national transportation problems." A university-based center was
established in each of the ten federal regions following a national competition in 1988. Although
the centers are interdisciplinary and have educational missions, each has a unique theme and
research purpose.

The Midwest Transportation Center (Center) is one of the ten centers; it is a consortium
that includes Iowa State University (lead institution) and The University of Iowa. The Center
serves Federal Region VII, which includes Iowa, Kansas, Missouri, and Nebraska. Its theme is
“transportation actions and strategies in a region undergoing major social and economic transition."
Research projects conducted through the Center bring together the collective talents of faculty,
staff, and students within the region to address issues related to this important theme.

The project is central to the Center’s theme in that it examines the relationship between
investment in roads and highways and branch rail lines. The principal investigator was C. Phillip
Baumel, a Charles F. Curtiss Distinguished Professor in Agriculture at Iowa State University. He
was assisted by Stephen B. Baumhover, Marty J. McVey, and Michael A. Lipsman, all research
assistants at Iowa State University.
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EXECUTIVE SUMMARY

The rural transportation system has been undergoing change since the early 1800s. The
railroad system grew rapidly in the late 1800s and reached peak mileage in the 1920s. Since then,
the miles of track have declined by over 55,000 miles, and more rail line abandonments are
expected in the future.

The local rural road system consists of almost 2.2 million miles of paved roads. Most of
these roads and bridges were constructed in the late 1800s. Many roads were reconstructed to
meet the traffic requirements of the smaller vehicles of the 1940s and 1950s. - Rural America,
however, has changed dramatically since then, and most of the local rural roads and bridges are
inadequate for today’s traffic. Furthermore, there are insufficient funds to rehabilitate a system
that has been deteriorating for years.

In the past, most public investments in local rural road and branch rail lines were made
independent of each other. The purpose of this study was to develop and apply a benefit-cost
method of evaluating the tradeoffs between investments in local rural roads and investments in
branch rail lines. The method evaluated the impact of local rural road and branch rail line
investments on grain revenues to farmers and grain elevators, transport costs for delivery of
fertilizer and other farm inputs and outputs, household travel costs for shopping, commuting,
deliveries, guests, and other household travel, road maintenance and safety costs, and grain elevator
investment costs. The method was applied to a case study of Marshall County, Iowa for the years
1986, 1987, and 1988. Several branch rail line and road investment alternatives were evaluated

including:

Abandoning the branch rail line from Marshalltown through Green Mountain;
Abandoning the branch rail line from Marshalltown through Albion and Liscomb;

»oh e

Construction of a grain train loading elevator west of Marshalltown;
Upgrading county road S-75 north of U.S. 30;

Paving county road S-75 south of U.S. 30 to county road E-63; and
Paving county road S-75 south of E-63 to the Marshall County line.

A

The study included only traffic that originated or terminated in rural areas and overhead traffic that

traveled over the rural roads.

The two rail abandonment solutions yielded contrasting results. In the Green Mountain
abandonment, farmer and elevator revenues decreased only slightly. In the Albion-Liscomb
abandonment, however, farm and elevator grain revenues dropped substantially; the combined loss
in revenue to farmers and elevators was $382,940 and $207,302 in 1987 and 1988, respectively. In
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the Albion-Liscomb solution, increased road maintenance costs were more than offset by increases
in motor fuel tax collections. Aggregating over the two abandonments, the railroad realized an
estimated $300,000 net gain from the salvage value of the two lines and from savings in railroad
maintenance costs. Thus, branch line abandonments have significant adverse impacts on farms and
farm related businesses, while the railroads gain substantial benefits.

The construction of a unit train grain loading elevator restored all but $35,000 of the lost
farm revenues from the two rail abandonments over the tiiree ycars. The new elevator solution
generated $30,000 more revenue to the elevators than was lost in the three years from the two rail
abandonment solutions. However, most of the restored elevator revenue accrued to the new
elevator. Thus, the major losers from the two rail abandonments and construction of the new

elevator were the elevators on the abandoned Albion-Liscomb line and the elevators surrounding
the new elevator.

Aggregating all benefits for each road improvement alternative, only the upgrading of S-75
north and the paving of S-75 from U.S. 30 south to E-63 resulted in benefits to farms and
households exceeding $20,000 per year. This represented a substantial return to each farm or
household expected to use the improved road. However, the cost of making these improvements
greatly exceeded the level of benefits. At annualized costs ranging from $106,068 to $427,743 per
year, these improvements cannot be justified.

One can conclude that local traffic in Marshall County is not of adequate volume to justify
the additional paving of the gravel portion of S-75. Also, the improvement of the already paved
S-75 north of U:S. 30 to Albion, by widening lanes and adding shoulders cannot be justified by
local traffic and current overhead traffic. However, since the improvement of S-75 north of U.S.
30 would provide an opportunity for additional overhead traffic to bypass Marshalltown, this
investment may be justified on the basis of reductions in travel time, operating costs, and accident
costs for this rerouted overhead traffic. Since the focus of this study was on the analysis of surface

transportation for the purposes of serving rural traffic, the benefits of constructing urban bypasses
were not estimated.
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CHAPTER 1
INTRODUCTION

During the last half of the nineteenth century, the westward expansion of the nation’s
railroad system opened the territory west of the Mississippi River to settlement. = As the only
efficient mode of long distance transportation, railroads were viewed as a necessity for economic
growth and development. The public wanted railroads built, and nearly every town wanted at least
one railroad to serve it. To meet public demand, state and local governments actively supported
the construction of new railroad lines through right-of-way grants and other direct and indirect
subsidies.

The United States railroad system grew rapidly until 1916, with the miles of track peaking
at 254,251 miles (Association of American Railroads). Since then, however, more miles of railroad
track have been abandoned than have been constructed. In Iowa alone, 7,721 miles of track have
been abandoned (Iowa Department of Transportation). A total of 1,621 miles of this abandoned
track has been repurchased by other railroads, resulting in a net loss of 6,102 miles of track. By
1988, the miles of railroad track in the United States had declined 31 percent to 174,814 miles
(Association of American Railroads). Most of the railroads abandoned, in the United States, have

been branch lines serving rural communities.

One reason for the decline of the railroads was the development of the local rural road
system, which now consists of 2.2 million miles of paved roads (Baumel, Miller, Pautsch and
Hamlett). In the Midwest, most of the rural road system is laid out in rectangular grids. This grid
system dates back to the ordinance of 1785, which established the one-mile survey grid and opened
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 and recently built railroad lines. By
1950, about half of the local rural roads were improved with all-weather gravel or paved surfaces.
The capacities of many of today’s local rural roads and bridges are still based on the traffic
requirements of the small vehicles of the 1940s and 1950s.

These old traffic requirements present a problem, because farm use of the road system has
changed as agriculture has changed. Today, farmers often rent or own land that is dispersed over
many miles. Large, and often wide, implements of husbandry are moved over rural roads, resulting
in a need for wide bridges capable of carrying heavy loads. Furthermore, grain production and
off-farm grain sales have increased dramatically over the past two decades, imposing additional
stress on the rural road system. Increasingly, farmers are using large tandem-axle and tractor



semi-trailer trucks to haul grain longer distances, to take advantage of higher net prices for their
grain. For example, rail abandonment sometimes enables grain elevators located on the remaining
rail lines to offer higher grain prices to farmers than elevators that no longer have rail service.
The introduction of low cost unit-grain-trains has further widened these grain price differentials.
Consequently, rail abandonment and other structural changes in agriculture are encouraging farmers
to gain increased revenue by shipping grain farther away, resulting in an increased demand for rural
road use.

Analogous to grain movement, rural household travel is changing as well. Changing
employment and shopping opportunities in rural areas have placed additional travel on rural roads
and highways. Many rural residents commute daily to employment in local towns and cities, and
they travel longer distances for shopping and recreation. These travelers demand smooth-surfaced
roads which allow high speed travel without damaging today’s expensive cars.

Consequently, rural areas continue to need well maintained roads and efficient rail service.
At the same time, the shift to larger and fewer farms, accompanied by a declining rural population,
means that, in many areas, both the rural road and railroad systems are overbuilt. Yet, the local
rural road and railroad systems have been deteriorating for years. Over half of all inventoried
off-federal-aid bridges have been rated as structurally unable to carry a legal load limit (U.S.
Department of Transportation). Local government officials face the dilemma of their governments
being held legally liable for the condition of structures that do not meet reasonable design
standards.

At the same time, increased rail abandonment imposes additional traffic on the local rural
road system. The Standing Committee on Railroads of the American Association of State Highway
and Transportation Officials has called for a comprehensive, surface transportation planning
program in stating, "When confronting a transportation issue involving railroads and highways,
economic analysis will indicate the most prudent, financial investment strategy. It will determine,
for example, whether a rail line should be rehabilitated or a highway should be improved"
(American Association of State Highway and Transportation Officials). The report indicates that
any future, comprehensive; surface transportation program should develop the ability to anticipate
the economic and social impacts of railroad abandonments on shippers, communities, and highways,
and should assess the relative benefits of rail and highway system improvements.

OBJECTIVES

The purpose of this research was to develop a methodology that would address rural
transportation systems on an integrated basis so that the most efficient use of public funds could
be facilitated. The specific objectives were to:



B Develop a transportation system model to evaluate the trade-offs in
investments in branch rail lines and local rural roads.

B Test the developed model by applying it to a case study area.

® Identify policy implications for the redirection of public investment
in rural surface transportation infrastructure.

The basic purpose of this research is to develop a methodology to integrate branch rail line
abandonment and rural road upgrading and abandonment decisions. Therefore, users of these
models can, if they wish, use different coefficients than those used in this analysis.

LITERATURE REVIEW

This review of the literature indicates that previous research on rural branch rail line
abandonment and on county road investment decisions have not been integrated.

Rail Abandonment

Numerous studies have estimated the impacts of branch rail line abandonment on shippers,
communities, and highways. One of the earliest analyses was by Baumel, Miller, and Drinka, which
examined the benefits and costs of upgrading 71 branch rail lines in Jowa. The study also
estimated the impacts of these rail line abandonments on communities and individual businesses.
More recently, Wilson examined the impacts of rail abandonment on communities, shippers, and
roads in the Brandon area of Saskatchewan, Canada. Both studies concluded that rail
abandonment resulted in major savings in aggregate; and abandonment had only minor impacts on
communities, highways, and taxes imposed on local residents.

Another study, by Casavant and Lenzi, developed a procedure to predict the impacts of rail
abandonment on roads. This procedure was based on interviews with shippers, who provided
information on the quantities of products that would be shipped on branch lines if the lines were
not abandoned. In the analysis, these estimated quantities of shipments were trucked from the
abandoned branch line shipper locations to a predetermined location on a remaining rail line.
These shipments to the other rail lines became the basis for predicting the impacts of rail
abandonment on roads. This procedure, however, has two basic problems. First, the procedure
does not allow farmers to shift the delivery of grain among elevators. Second, the procedure does
not account for fuel taxes paid by the additional trucks to compensate the state and counties for
road damage.

Rural Road Systems

Numerous writers have discussed the deteriorating condition of the local rural road and



bridge system. However, only a small number of studies, (Fruin; Baumel and Schornhorst;
Chicoine and Walzer) have attempted to identify alternative solutions. Fewer still, have attempted
to quantify the impacts of 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 identified an "Agricultural Access Network"
in two Pennsylvania counties. These agricultural access networks included only those roads which
were judged to be the most important to the rural areas for transporting agricultural products and
supplies to and from farms. In addition, the study identified the key transportation obstructions
inhibiting agricultural movements.

Tucker and Thompson examined the impacts of alternative rural road development and
maintenance policies on grain marketing costs in southeastern Michigan. The results indicated that
grain marketing costs decrease as the road system is improved, but the savings in grain transport
costs are far less than the cost of the road improvements.

Tolliver estimated the impacts of grain subterminals--train loading grain elevators that
receive grain from farmers and other elevators--on rural highways. Using a spatial interaction
model, he found that building a new grain subterminal elevator at Devils Lake, North Dakota
would cause minimal short run, system-wide effects on the rural road network.

Two recent studies by Tolliver and Lindamood and by Eusebio and Rindom examined the
impact of increased truck traffic on highways following the abandonment of railroad branch lines
in North Dakota and Kansas, respectively. Both studies use pavement design formulae developed
from the 1961 AASHTO Road Test to allocate highway cost among different classes of vehicles
based on typical axle loadings. The weaknesses of this allocation approach are discussed elsewhere
in the report.

Rilett, Hutchinson, and Haas examined cost allocation implications on flexible payments.
They concluded that the portion of pavement costs attributed to traffic varied from one-quarter
to one-third with the remainder attributed to environment degradation.

Several studies, including those by Hartwig, and the Iowa Department of Transportation
(1982), have suggested a potential cost savings from the abandonment of local rural roads.
Baumel, Miller, Pautsch, and Hamlett were the first to quantitatively evaluate the impacts of
alternative local rural road investment strategies on the traveling public and local governments.
They incorporated all roads in three 100-square mile areas into a computer program. A
benefit-cost analysis was used to evaluate the economics of investment strategies on the low
volume, non-paved roads in the three areas. The analysis indicated that only a small number of



low volume, non-paved roads could be abandoned with net social benefits. A larger number of
these roads could be economically converted to low maintenance roads or private drives. In
addition, the analysis indicated negative benefits from upgrading some bridges on low volume,
non-paved roads that were posted at less than legal weight limits.

In summary, there have been numerous studies evaluating the impacts of alternative
investment strategies on rail branch lines or on rural roads. Most of the studies have concentrated
on either railroads or local rural roads. A few have examined the impact of branch rail line
abandonment on local rural roads. These studies have generally considered only the impact of
grain traffic shifted from rail lines to highways. Moreover, some of the studies assume that all
rural road deterioration is caused by increased traffic (axle loadings) and none is caused by
environment factors. These latter studies found that rail abandonment resulted in major impacts
on local rural roads. However, Rilett, Hutchinson and Haas concluded that only one-quarter to
one-third of pavement deterioration costs could be attributed to axle loads and the remainder was

caused by environmental degradation.

None of the previous studies evaluated the impacts of railroad abandonment and county
road investment decisions on all agricultural traffic (most consider grain traffic only) and on all
nonagricultural traffic.



CHAPTER 2
METHOD OF ANALYSIS

A benefit-cost analysis was used to evaluate the trade-offs between investments in branch
rail lines and local rural roads. The analysis was conducted on the branch rail lines and paved
county roads in Marshall County, Iowa. Marshall County was selected as the case study area for
three reasons. First, farmers in Marshall County have numerous grain and livestock marketing
options, including nearby truck and barge markets. Second, the county contains a mixture of rural
and urban areas. Third, Marshall County has numerous paved county roads and three branch rail
lines.

The objective function for each year of the benefit cost analysis is given in Equation (1):

NB = AGR; +AGR, - AOFTC - AOTC - APRC -ARRC -AEIC -ASC +AFT, (1)
where:

NB = net societal benefits from railroad and road investment or disinvestment

GR; = grain revenues to farmers net of variable transport costs

GR, = gross grain revenues to elevators, net of railroad transport costs, and truck

transport costs

OFTC = other variable farm travel costs

OTC = other variable travel costs

PRC = paved road construction and maintenance costs

RRC = branch rail line investment and maintenance costs

EIC = elevator investment cost

SC = safety costs

FT = road fuel tax revenues

The benefit-cost analysis did not attempt to determine the optimal amount of paved county
roads or branch rail lines in a study area. Rather, it estimated the impacts of incremental changes
to the paved county road network and branch rail line system in the study area.

Details of the models used to estimate the changes in grain revenues and other travel costs
are presented in Appendix A. The grain revenue models assumed that farmers and grain elevators
are profit maximizers; that is, the farm-to-elevator model assumed that farmers sell grain to the
elevator(s) that returned the highest price net of variable transport costs, given the monthly sales
patterns and the distributions of vehicles used to deliver grain to elevators. The grain
elevator-to-market model assumed that elevators sell grain to the market(s) that yield the highest
revenue net of actual rail or truck transport costs given the monthly sales patterns of grain
elevators and the markets to which they sold grain. All other travel costs were estimated on a



variable cost basis.

Other assumptions in the analysis were:

B Travel costs are a linear function of distance traveled by each vehicle type.

B Motor vehicle purchase decisions are not affected by changes in the road or branch
rail line systems.

B Vehicle drivers select travel routes to minimize travel costs.

B Vehicles with gross weights greater than the posted carrying capacity of a bridge
cannot cross that bridge.

There were six basic steps used in this analysis. First, Marshall County was divided into
two mile by two mile square areas to represent farms. The center of these squares became the
origins or destinations for households and farms located within each square. Dijkstra’s algorithm
was used to determine the minimum cost routes between each origin and each travel destination
and between each grain elevator location and each grain market for each vehicle type included in
the analysis (Phillips and Garcia-Diaz). Vehicles included in the analysis were automobiles, pickup
trucks, single axle, tandem axle, and tractor semi-trailer trucks, and farm tractors and wagons.

The second step used a grain distribution algorithm to estimate the amount of grain
shipped from each of the four square mile farms to each elevator by months. Thus, the algorithm
maximized grain revenue to farmers by searching out the elevator with the highest bid for each
farm net of variable transport costs. It also maximized revenue to elevators by searching out the
best bids at grain markets net of actual rail or truck transport costs.

The third step minimized the cost of non-grain shipments to and from farms and household
travel for commuting to work, shopping, and other personal trips.

The fourth step determined the impact of each solution on the road system. The total
number of vehicle passes was estimated over each road segment to derive estimates for total paved
road investment, maintenance, and safety costs.

The fifth step estimated both the investment and maintenance cost savings from abandoning
a branch rail line and the annualized cost of constructing a grain train loading elevator.

The last step aggregated the net costs and benefits of alternative investments in branch rail
lines and investments in paved county roads.



The following solutions were calculated for the Marshall County study with each succeeding
solution containing the changes imposed by the previous solution.

Base solution which estimated the cost of all freight and passenger transport costs
for 1986, 1987, and 1988 using the rail line and road infrastructure that was in
existence in Marshall County on December 31, 1988;

Abandonment of the branch rail line from Marshalltown to Green Mountain;
Abandonment of the branch rail line from Marshalltown to Albion and Liscomb;
Construction of a grain train loading elevator at the intersection of county road S-75
and the Chicago and North Western Transportation Company (hereafter referred
to as CNW) main line;

Upgrading county road S-75 north of U.S. 30 to Towa 233, with a bypass of Albion;

Paving county road S-75 south of U.S. 30 to county road E-63; and

Paving county road S-75 between E-63 and the Jasper county line.

Figure 1 shows the location of the paved roads, railroads, towns, and elevators in Marshall County,

Towa.
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CHAPTER 3

THE DATA

The data required to evaluate the benefits and costs of alternative branch rail line and
paved rural road investments used in this analysis included:

Quantity of products moving off farms

Prices bid to farmers by country elevators

Distribution of vehicles used by farmers to haul grain to elevators

Prices received by elevators for grain net of actual transport costs at alternative
truck and rail markets

Amount of fertilizer used on farms and the quantity of livestock marketed off farms
Number of other trips to and from farms by type of vehicle and trip purpose
Number of trips to and from households by type of vehicle and trip purpose
Variable travel cost of each type of vehicle except elevator-to-market costs
Number of overhead trips (i.e., travel through the study area) by road segment
Cost of constructing new paved county roads

Salvage value and maintenance cost savings from abandoned rail lines

Impact of increased motor vehicle travel on highway safety and maintenance costs
Private investment costs associated with development of a new grain loading elevator
Monthly distribution of grain sales by farmers to elevators and by grain elevators
to processing or export markets |

Thus, the data used in this analysis included only traffic that originated or terminated in

rural areas as well as overhead traffic that traveled over rural roads. The study does not consider

the impacts of shifting traffic away from towns and cities to rural roads.

Quantities of Products Moving Off Farms

The quantities of corn, soybeans, and livestock moving off Marshall County farms and the

quantities of fertilizer moving to Marshall County farms were estimated using procedures outlined

in McVey, Baumhover, and Baumel. These data are presented in Table 1.

Corn sales were estimated by subtracting estimated quantities of corn fed to livestock from

the previous fall harvest. The equation used to calculate Marshall County corn sales is as follows

in Equation (2):

CS

y

= CP,, - [(LP, (FRy)) - 7691 (OPy)] @
L

11



where:

CS, = corn sales per year y, y = 1986-1988

CP,, = corn production for the previous year

FR; = corn feeding rate for each class of livestock L
OPy, = oat production for previous year

LP, = livestock production for each class of livestock L

Seven livestock classes were used in the model, including milk cows, beef cows, grain fed
cows, hogs, hens, pullets, and sheep. Marshall County livestock production data for each class of
livestock were taken from the Iowa Agricultural Statistics for the years 1986-1989.

Soybean sales were defined as the residual of the previous year’s soybean production less
the quantity used for seed. It was assumed that one bushel per acre was the soybean seeding rate.

Equation (3) was used to calculate soybean sales:
SBS SBP,, - SBA/(SR) (3)

y
where:

SBS, = soybean sales for year y, y = 1986-1988
SBP,; = soybean production for the previous year
SBA, current year soybean acres

SR = seeding rate for soybeans

i

Fertilizer shipments were taken directly from fertilizer sales reported by the Iowa
Department of Agriculture.

‘Table 1. Estimated Quantities of Commodities Moving From and
to Farms, Marshall County, Iowa, 1986-88

Commodi ty Units 1986 1987 1988
From farms
Corn million bushels 17.0 15.9 13.5
Soybeans million bushels 3.9 4.2 4.4
Hogs million pounds 31.0 37.8 48.8
Grain fed cattle million pounds 16.3 7.9 15.6
Milk million pounds 9.6 8.4 8.0
Sheep million pounds 0.3 0.3 0.5
To farms
Dry fertilizer thousand tons 19.7 15.7 15.0
Liquid fertilizer  thousand tons 15.7 10.5 12.3

Source: McVey, Baumhover and Baumel and the Iowa Department of Agriculture

12



Elevator Data
A census of country elevators in and around Marshall County was used to obtain data on:

® Grain prices bid by elevators to farmers;

Prices bid by grain buyers to country elevators;

® Monthly distribution of grain receipts from farmers by country elevators and
shipments by county elevators to markets;

B Distribution of vehicle sizes used by farmers to haul grain to country elevators; and

B Receipts of fertilizer by origin and mode of transport.

Table 2 shows the number of elevators interviewed and the number that provided data.
Elevator managers were asked to provide the grain bids they made to farmers and the FOB grain
bids they received from buyers net of transport costs for the second Wednesday of each month
during 1986, 1987, and 1988. Two bid prices were obtained in October to provide a better
reflection of price response during this harvest month. Of the 25 elevators interviewed, one failed
to provide any grain bids to farmers and three failed to provide bids they received from market
buyérs. Most elevators had some missing price data. Bids from a nearby elevator were used as
substitutes for any missing price data.

Table 2. Number of Grain Elevators Providing Information
T R S i

In Marshall Surrounding
County Marshall County
Interviewed 18 7
Provided:
grain bids to farmers 17 7
grain bids from markets 15 7
grain receipt-
shipment data 17 6
fertilizer receipt-
shipment data 13 6

Table 3 shows the percent of corn and soybean receipts at country elevators by months.
Except for corn in 1988, total country elevator receipts were highest in October.

13



Table 3. Percent of Corn and Soybean Receipts at Aall
Interviewed Country Elevators by Months, 1986, 1987 and 1988
Lt e T T T i

Corn Soybeans
Month 1986 1987 1988 1986 1987 1988
Jahuary 3.6 5.2 6.2 5.6 4.0 4.9
February 3.6 3.0 5.4 3.9 3.8 5.0
March 4.2 3.7 8.5 4.8 4.0 6.8
April 4.4 6.9 4.3 3.7 7.2 5.9
May 3.4 5.1 6.6 9.7 7.0 6.8
June 5.7 5.4 10.8 6.3 6.9 11.0
July 7.3 4.6 8.9 5.6 4.2 11.0
August 8.9 7.8 11.2 8.2 7.2 8.7
September 14.9 18.4 17.9 15.1 14.0 8.5
October 25.6 32.0 10.8 18.1 18.7 12.3
November 15.9 5.4 3.1 14.5 10.0 11.1
December 2.5 2.5 6.3 4.5 13.0 8.0
Total 100.0 100.0  100.0 100.0  100.0 100.0

Source: Elevator survey

Corn and soybean prices bid to farmers for selected dates in 1986, 1987, and 1988 at one
Marshall County country elevator are shown in Table 4. Bid prices declined sharply in mid-1986,
remained relatively stable in 1987, and increased sharply in mid-1988.

Table 4. Corn and Soybean Prices Bid to Farmers at One Marshall
County Elevator 1986, 1987, and 1988
L L ]

Corn Soybeans
Dates 1986 1987 1988 1986 1987 1988
Mid-January $2.28 $1.38 $1.72 $5.10 $4.68 $5.77
Mid-February 2.26 1.24 1.81 5.09 4,53 5.98
Mid-March 2.22 1.40 1.75 5.18 4,63 5.81
Mid-April 2.22 1.48 1.79 5.08 4. .84 6.38
Mid-May 2.36 1.65 1.89 5.08 5.31 7.20
Mid-June 2.27 1.71 2.46 5.14 5.50 8.62
Mid-July 1.86 1.50 2.80 5.05 5.15 8.50
Mid-August 1.52 1.28 2.55 4.81 4.86 8.50
Mid-September 1.15 1.42 2.62 4.80 5.03 8.46
Early October 1.33 1.44 2.63 4.60 5.01 7.83
Late October 1.12 1.48 2.59 4.36 4.90 7.65
Mid-November 1.45 1.68 2.35 4.70 5.28 7.16
Mid-December 1.43 1.63 2.45 4.57 5.45 7.45

Source: Elevator survey

Table 5 shows the percent of corn and soybean shipments by country elevators by months.
February and March were the low shipping months for corn. The peak shipping periods were
during the harvest months with 30-45 percent of the corn shipped during September, October, and
November. The late summer months were the slow shipping periods for soybeans as processors

reduced their supplies in anticipation of the new crop harvest.



Table 5. Percent of Corn and Soybean Shipments by Country
Elevators, By Months, 1986, 1987, and 1988

Corn Soybeans
Month 1986 1987 1988 1986 1987 1988
January 6.2 4.4 5.4 9.1 6.6 11.6
February 4.1 (A 4.5 7.4 6.6 1.9
March 4.3 4.2 6.8 1.4 8.2 12.3
April 5.3 8.0 7.9 9.2 4.3 15.0
May 8.1 6.9 8.5 6.5 7.5 6.9
June 5.9 7.5 10.0 6.8 11.4 9.0
July 7.5 5.6 10.3 6.2 8.5 5.6
August 9.0 7.2 9.5 4.2 5.3 5.1
September 14.3 12.4 9.1 5.0 6.2 5.3
October 17.7 17.8 10.0 14.1 16.1 7.9
November 13.3 9.7 10.1 10.5 10.1 6.1
December 4.3 11.9 7.9 9.6 9.2 3.3
Total 100.0 100.0  100.0  100.0  100.0  100.0

Source: Elevator survey

Table 6 shows the percent of country elevator grain receipts by type of vehicle. Seventy
percent of the grain receipts were by truck and 30 percent by tractor wagons. Single axle, tandem
axle, and tractor semi-trailer trucks were assigned loads of 300, 600, and 900 bushels of grain,
respectively.

Table 6. Percent of Grain Receipts at Country Elevators by Type
of Vehicle :
b S e

Vehicle type Percent
Trucks
Single axle 32
Tandem axle 29
Tractor semi-trailer 9
Tractor-wagon
One--300 bushel 20
Two--300 bushel 10

Source: Elevator survey

Table 7 shows the market destinations of the various classes of livestock and milk sold off
Marshall County farms. Hogs and cattle were assumed to be delivered to markets in tractor
semi-trailer trucks, sheep in pickup trucks, and milk in tandem-axle bulk tank trucks.



Table 7. Market Destinations of Livestock and Milk Sold From
Marshall County Farms
L ]

Market

Livestock class Location Percent
Hogs Marshalltown, Iowa 75

Perry, lowa 25
Cattle Tama, lowa 50

Des Moines, lowa 30

Joslin, Illinois 20
Milk Des Moines, ‘lowa 100
Sheep Colfax, Iowa 100
Source: Iowa State University Extension Staff

L T T L T U
Fertilizer Receipts

Tables 8 and 9 show the percent of liquid and dry fertilizer receipts by Marshall County
fertilizer dealers by origin and mode of transport. Trucks dominated the transport of both liquid
and dry fertilizer to dealers. Between 70 and 90 percent of the liquid fertilizer and 75 to 80
percent of the dry fertilizer was delivered to dealers by truck. Railroads delivered the remainder.
The major sources of trucked, liquid fertilizer were Marshalltown and Green Mountain, while the
major source of rail delivered, liquid fertilizer was Saskatchewan, Canada. The major source of
trucked, dry fertilizer was Nevada, Iowa, located about 30 miles west of Marshalltown.

Table 8. Percent and Total Tons of Liquid Fertilizer Receipts
at Fertilizer Dealers, by Origin, Mode of Transport, and Year
e ]

1986 1987 1988
Origin Truck  Rail Truck  Rail Truck Rail
Marshalltown, Iowa 33.8 -- 28.1 -- 42.0 --
Fort Dodge, lowa 5.3 -- 6.1 -- 6.8 --
Eldora, Iowa 4.6 -- 4.5 - 1.1
Green Mountain, lowa 14.4 -- 16.8 -- 20.7 --
Durant, lowa 6.0 -- 7.0 -- 8.7 --
Nevada, lowa 1.8 7.8 2.3 8.8 -- .-
Saskatchewan, Canada -- 16.6 -- 20.5 -- 10.2
Other 8.8 09 49 _1.0 10.5 ks
Total 74.7 25.3 69.7 30.3 89.8 10.2
Total tons 15,727 10,516 12,318
Source: Elevator survey
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Table 9. Percent and Total Tons of Total Dry Fertilizer
Receipts at Fertilizer Dealers, by Origin, Mode of Transport,
and Year

L T T

1986 1987 1988
origin Truck  Rail Truck  Rail Truck  Rail
Marshalltown, Iowa 4.0 9.6 4.7 7.2 4.5 7.5
Fort Dodge, Iowa 2.7 -- -- -- .- -~
Eldora, Iowa 5.7 -- -- -- -- --
Green Mountain, lowa 13.3 -- 14.0 -- 11.7 --
Durant, Iowa 0 -- -- -- 1.9 --
Nevada, lowa 51.3 -- 51.5 -- 58.4 --
Saskatchewan, Canada 3.6 -- 4.8 3.2 2.2 3.0
Other -- 9.6 -- 14.6 -- 11.3
Total 8.8 19.2 75.0 25.0 78.2 21.8
Total tons 19.711 15,729 14,955

Source: Elevator survey

Other Travel

There was insufficient funding and time to conduct a survey of non-agricultural commodity
travel for this analysis. However, a survey of these types of travel had been made in Hamilton,
Linn, and Shelby counties in Iowa in 1982 (Baumel, Hamlett and Pautsch). The Linn County trip
data were judged to be a closer approximation to Marshall County trips than trips from the other
two counties.

Therefore, the Linn County data were used to estimate Marshall County trips in the
following manner:

1. The Linn County study area was divided into two areas--those areas surrounding
urban communities and the remaining rural areas. Then the Linn County data were
categorized into the following groups: (1) farm-related deliveries and visitors, (2)
household-related visitors and deliveries, (3) shopping, and (4) commute-to-work
trips.

2. The estimated average number of Marshall County farm-related trips per farm was
based on the number of Linn County trips per farmable acre while the number of
Marshall County household-related trips per household was based on the number
of Linn County trips per household. The number of Marshall County trips was
estimated by multiplying the average trips per household and per farm by the
number of households and farmable acres per farm, respectively. These estimated
trips are presented in Table 10.
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The number of hired help and customer trips were very high in the urban areas,
because there were more households per farmable acre in these areas than in the
rural areas. Moreover, many jobs performed by household members in rural areas
are hired out by households in the urban areas.

Table 10. Estimated Number of Farm and Household Related Trips
Per Year in 2 x 2 Miles by Urban and Rural Areas of Marshall
County

IR R T R AR

Average number of trips

Rural . Urban
Farmerelated
trips per 2 x 2 mile
section
Seed delivery 3 1
Hired help 45 459
Customer 39 120
Other g 3
Household-related
trips per household
Deliveries
Fuel 5 4
upPs 5 7
Coal 1 1
Other 14 25
Sales representatives 14 5
Repair 3 3
Guests 81 59

Source: Baumel, Miller, Pautsch and Hamlett

3. Shopping trips from the Linn County survey were converted to Marshall County
estimates on the basis of the number of shopping trips per household per year.
The destination of these estimated Marshall County trips were based on Marshall
County retail sales tax collection data. Table 11 shows the estimated Marshall
County sales tax collection data.- Since-Marshalltown collected tax on 90 percent
of total county retail sales, 90 percent of all shopping trips were assumed to go to
Marshalltown and the remaining 10 percent to the town closest to the 2 x 2 mile
farm area.

4. Work commuting trips from the Linn County data were converted to Marshall
County data based on the number of commuter trips per year per household. The
destinations of the estimated commuter trips per household were based on the
location of the manufacturing jobs per Marshall County community. Table 12 shows
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Table 11. Retail Sales Tax Collections for Marshall County,
1987
T e )

City Amount Percent

Marshal L town $210,698 90.2

Melbourne 1,221 0.5

Gilman 1,627 0.7

Albion 1,219 0.5

State Center 4,059 1.8

Laurel 979 0.4

Other 13,895 5.9

Total $233,698 100.0

Source: Manufacturers News, Incorporated

the number and percent of total 1987 manufacturing jobs by location in Marshall
County. Marshalltown had 95 percent of the Marshall County manufacturing jobs.

Therefore, 95 percent of the commuting trips were assigned to Marshalltown and

the remainder were assigned to the town closest to each 2 x 2 mile area.

Table 12. Location of Marshall County Manufacturing Jobs, 1987
T S

Location Total Percent

Marshal ltown 5,583 94.7

Gilman 38 0.6

Liscomb 14 0.2

Ferguson 15 0.3

Haverhill 10 0.2

LeGrand 150 2.5

Melbourne 10 0.2

State Center 27 0.5

Albion 50 0.8

Total 5,897 100.0

Source: Manufactures News, Incorporated

Calculation of Variable Costs Per Vehicle

Variable vehicle travel costs were used for all vehicles in this study except for those

transporting grain from elevators to markets. = Actual rail and truck rates were used for. elevator

to market grain shipments because the grain bids to elevators from each market were Free on
board (FOB). FOB bids are the bids to elevators net of actual rail and truck freight rates.

Variable vehicle travel costs were used for all other trips for four reasons. First, this

analysis focused on the cost of the additional travel required to adjust to changes in the railroad

and highway system; that is, the analysis assumed that the products to be hauled are already loaded

and unloaded on existing trucks regardless of the destination of the products. All passenger travel

was assumed to be made in existing vehicles regardless of changes in the road network.



Secondly, there is substantial overcapacity in on-farm trucking capacity. For example, one
farmer customer of the elevator which is managed by a member of the advisory committee for this
study owns two tandem-axle trucks. In one day in 1990, this farmer delivered 14,473 bushels of
corn a distance of 4 miles from his farm to the elevator in one 6-hour period. Each trip required
a total of 30 minutes of which 57 percent of the time was for loading and unloading. This farmer,
who produces about 130,000 bushels of corn and soybeans annually, could deliver his entire crop
to the elevator in a total of about 55 hours. Thus, these two trucks are available for other uses
or for hauling longer distances for more than 50 weeks per year. The major reasons that farmers
have excess trucking capacity are to haul grain from the combines to farm storage or to elevators
during the three to four week harvest period and to take advantage of immediate delivery markets,
sometimes referred to as inverted markets.

Third, most farm trucks do not wear out from travel because they accumulate so few miles.
Rather, the reasons for replacing farm trucks are typically to upgrade to larger trucks or because
the trucks are simply "beat up" from on-farm use.

Fourth, when farm-to-elevator grain is hauled by commercial truckers--frequently by farmers
who hire out their trucks for commercial haulage--the additional miles, excluding loading and
unloading, is often priced on a variable cost basis. Commercial trucker quotes for hauling grain
from Iowa origins to Towa markets in mid-1990 were approximately $1.00 per loaded mile. These
quotes are slightly below the loaded and unloaded variable cost estimates for tractor semi-trailer
trucks in Table 13.

Once the different trip types were identified, it was necessary to calculate the variable
operating costs for each vehicle. The state highway and gravel road variable vehicle operating costs
were based on cost estimates taken from Baumel, Hamlett and Pautsch. The truck and
tractor-wagon costs were adjusted from the Baumel data to reflect increased fuel, oil, and farm
labor costs. The automobile and pickup variable costs were not adjusted from the Baumel data,
based on the assumption that the operating cost savings of lighter, more fuel efficient vehicles
offset the increased cost of fuel, oil, and driver’s time.

- Table 13 shows the variable cost per vehicle mile for each type of vehicle in this analysis.
Travel on primary roads (state highways) was assumed to be faster than on county roads because
of wider lanes and shoulders, lesser grades, and smoother curves. Therefore, the variable cost for
registered vehicles was lower on state highways than on paved county roads because of an assumed
faster speed of five miles per hour on state roads.
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Table 13. Estimated Variable Cost Per Vehicle Mile & Road Type
in Cents Per Mile
]

Type of road

State  Paved county Gravel
Auto/pickup 20.19 21.60 28.05
Trucks
Single axle
empty 47.4 49.7 69.2
loaded 48.0 50.4 70.8
Tandem axle
empty 52.2 54.8 77.3
loaded 54.5 57.3 80.6
Tractor semi-trailer
_empty 48.6 51.0 70.9
loaded 52.5 55.1 76.6
Tractor-wagon
One--300 bushel 127.0 127.0 148.5
Two--300 bushel 159.7  159.7 186.9

Source: Adjusted data from Baumel, Miller, Pautsch and Hamlett

Railroad Savings From Branch Line Abandonment

Rail branch line abandonments create savings to the railroad from the following sources:
(1) salvage value of land and materials; (2) maintenance costs; and (3) safety and liability costs.

Table 14 shows the salvage values of the branch lines from Marshalltown to the county line
via Green Mountain and from Marshalltown to the county line through Albion and Liscomb. All
investments in this analysis were annualized by a capital recovery formula (White, White and Case)
using a 7.0 percent interest rate. The 7.0 percent interest rate was chosen to make this study
consistent with previous Iowa Department of Transportation road and railroad studies.

Avoidable maintenance costs were taken from abandonment applications filed by the CNW
for the entire Green Mountain line and for a portion of the Albion-Liscomb line north of Marshall
County. These costs were prorated on a track mile basis for each of the two lines evaluated in
this analysis. These prorated costs are presented in Table 15. Only 1986 data were available for
the Green Mountain line, and only 1986 and 1987 data were available for the Albion-Liscomb line.
No data were available to estimate railroad safety and liability cost on the two branch rail lines.
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Table 14. Estimated Total and Annualized Salvage Values of the
Green Mountain and Albion-Liscomb Branch Lines

County line
Marshalltown through

through Albion-Liscomb

Item Green Mountain to Marshalltown
Miles of line 12.2 15
value of rail, ties,
and other materials $945,199 $1,074,545
Less salvage expenses 98,088 120,600
Net value of material $847,111 $953,945
Land

Acres 148 182

Value/acre 3 500 $500

Land value 74,000 91,000
Total salvage value $921,111 $1,044,945
Annualized value of
materials over 15 years 93,013 104,743
Annualized value of land 5,180 6,370
Total annualized value $ 98,193 $111,113

Source: Nelson

Table 15. Estimated Avoidable Maintenance Costs From
Abandonment of the Green Mountain and Albion-Liscomb Branch Rail
Lines by Years

Avoidable maintenance costs

Year Green Mountain Line Albion-Liscomb Line
1986 $49,021 $41,941
1987 49,021 37,681
1988 49,021 37,681
Source: Interstate Commerce Commission, June 30, 1988 and August 26, 1988

ESTIMATED ROAD IMPROVEMENT COSTS
Road Improvement Costs

Marshall County road S-75 was upgraded in this study to evaluate the potential impact of
branch railroad line abandonment and the construction of a new unit train loading grain elevator
on the county road system. The improvement of this road was selected for study because it
parallels the Marshalltown to Liscomb branch railroad line, which is the main grain gathering



branch line in Marshall County. Also, this road provides the most direct access to the site
identified as having the greatest potential for a new elevator subterminal. The improvement of
S-75 was considered in three increments: (1) 8.5 mile segment from U.S. 30 north to Iowa 233,
including a bypass of the city of Albion; (2) 4 mile segment from U.S. 30 south to county road
E-63; and (3) 6 mile segment from E-63 south to the Jasper County line.

From U.S. 30 north, county road S-75 is already paved with asphalt concrete (AC) and
carries about 2,000 vehicles per day. - This road segment, along with Iowa 233, currently serves as
a bypass of Marshalltown. In addition, if the Marshalltown to Liscomb railroad branch line was
abandoned and a new unit train loading grain elevator is built on the CNW main line, this road
segment could be expected to carry increased truck traffic. Therefore, the analysis assumes the
road will need to be reconstructed to primary highway standards with a bypass of Albion to improve
traffic flow.

County road S-75 is gravel from U.S. 30 south and carries only from 20 to 140 vehicles per
day. The highest traffic levels are just south of U.S. 30 and the lowest are just north of the Jasper
County line. The principal break in traffic occurs at paved county road E-63. For this reason,
S-75 south of U.S. 30 was divided at E-63 into two segments for analysis. In the analysis, these
two segments of S-75 south of U.S. 30 were upgraded to county road standards. Descriptions of
existing road conditions and proposed improvements for the three segments of county road S-75
are presented in Table 16. No other major improvements to the rural road system were considered
in this analysis.

Other paved county roads in Marshall County in the vicinity of the Marshalltown to Albion
railroad line carry an average of about 500 vehicles per day; less than 15 percent of the total are
trucks. Typical design standards for flexible pavement county roads specify a 6 inch aggregate
subbase, a 4 inch asphalt stabilized base course and 2 inch AC surface course. Based on normal
traffic and traffic mix, a road built to this standard would be expected to have a 40-year life before
requiring resurfacing (Jesse). However, the typical length of time between resurfacings is only 15
to 20 years. Therefore, a moderate increase in truck traffic, 8 to 10 trips per day, evenly split
between loaded and empty, would not be expected to result in an acceleration of the need to
resurface county roads.

Similarly, since state primary roads are constructed to higher standards than county roads,
moderate increases in truck traffic resulting from a railroad abandonment would not be expected
to accelerate their normal pavement rehabilitation and reconstruction cycle. For example, truck
traffic on U.S. 30 would have to nearly double to result in an acceleration of pavement resurfacing,
Given the amount of additional traffic diverted to S-75 as a result of either the Marshalltown to
Liscomb railroad line abandonment and the construction of a new grain subterminal elevator, no
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Table 16. Estimated S-75 Road Improvement Requirements and
Costs in Marshall County
s ]

S-75 Road Segment

U.S. 30 to U.s. 30 to E-63 to
I1.A. 233 E-63 county tine

Current condition Paved AC¥ Gravel Gravel
Length (miles) 8.5 4 6
Improvement

Reconstruction (miles) 6.75 0 0

New construction (miles) 1.75 4 6
Type of improvement

Width of lanes 12-foot PCC¥* 12-foot PCC 12-foot PCC

Width of shoulders 8-foot granular 6-foot earth 6-foot earth
Cost

Right of Way

@ $2000 acre $ 33,000 $ 32,000 $ 48,000

New construction

& $540,000 per mile

$-75 North 998,000 4] 0

2 $308,400 per mile

$-75 South 0 1,233,600 1,850,400

Reconstruction

@ $570,000 per mile 3,848,000 0 0

Bridges 245,000 0 0

Engineering 775,400 197,400 296,100

TOTAL $5,899,900 $1,463,000 $2,194,500

Annualized construction
cost @ 7% and 50 years $ 427,743 $ 106,068 $_ 159,101
* AC refers to asphalt concrete and PCC refers to Portland Cement Concrete.

Source: Iowa Department of Transportation, 1983

other roads would be sufficiently affected as to require reconstruction.

Other studies, such as those by Eusebio and Rindom for Kansas and by Tolliver and
Lindamood for North Dakota, conclude that railroad abandonment results in substantial increases
in highway construction and maintenance costs. However, these studies both ignore the effects of
weather and drainage conditions on road deterioration. Moreover, they assume the pavement
deterioration is a function of use as measured by Equivalent Standard Axle Loadings (ESALs).
The paved county road system is generally built to standards generally exceeding what is needed
to serve normal levels of traffic (Fitchner). Therefore, small increases in truck traffic will not
induce sufficient added wear to require the acceleration of pavement rehabilitation or
reconstruction. The exception would be near major. traffic concentration points such as at
entrances to grain elevators and major highway junction points.
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Highway Maintenance Costs

The purpose of this analysis was to evaluate the impacts of railroad and county road
investments on traffic flows and costs. Therefore, only variable road maintenance costs were
estimated. Variable road maintenance costs include repairs on pavements, shoulders, bridges,
striping and marking, traffic control and resurfacing. These costs represent approximately 10-40
percent of total maintenance costs. Non-variable maintenance costs consist of overhead
costs--administration, equipment, building and land maintenance, training, and leave--and common
costs--drainage, spraying, signing, snow and ice removal, litter cleanup, and several other road
maintenance activities.

Variable maintenance costs were allocated among vehicle types based on the ESAL for each
vehicle type. ESALs are a common denominator for expressing the pavement damage resulting
from axle loads of different magnitudes (different weights). The damage done by one 18,000 pound
load is considered one ESAL. A loading of less than 18,000 pounds is less than one ESAL and
loading heavier than 18,000 pounds is more than one ESAL. However, the relationship between
axle loadings and ESALs is non-linear and standard conversion tables are taken from Baumel,
Miller, and Drinka.

The number of round trip passes in the life of each pavement type by vehicle type was
obtained by dividing the number of 18,000 loads in the life of the pavement by the number of
ESAL corresponds to each vehicle. It was assumed that there are 23,523,000 passes in the life
of a rigid pavement and 808,000 passes in a flexible segment. Finally, after obtaining the number
of round trip passes in the life of the highway by vehicle type, variable maintenance costs per mile
for rigid and flexible pavements was computed by vehicle type as follows in Equation (4):

MCMVT, = (CRTM, x CAF,,o)/RPVT, 4)
i = 1,2
1 = flexible pavement
2 = rigid pavement

where:

MCMVT, = maintenance cost per mile, by vehicle type, on road type i

CRTM = cost per round trip mile on pavement type i

CAFyc = cost adjustment factor for Marshall County

RPVT, = number of round trip passes, by vehicle type, in the life of the

highway on pavement type i
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Table 17 shows the estimated variable maintenance costs per mile, by vehicle type, for
empty and loaded passes.

Table 17. Estimated Variable Maintenance Costs by Vehicle and
Pavement Types in Cents Per Mile
N L e T e S P

Vehicle Vehicle Type of pavement
type status Rigid Flexible
Automobi le 0.00007 0.00022
Trucks
Single axle Empty 0.0011 0.03
Loaded 0.14 3.95
Tandem axle Empty 0.0027 0.074
Loaded 0.27 6.91
Semi Empty 0.0052 0.131
Loaded 0.51 13.08
Farm tractor
One wagon Empty 0.005 0.20
Loaded 0.039 1.086
Two wagons Empty 0.015 0.395
Loaded 0.075 1.925

Highway Safety Costs

The accident cost per vehicle mile was estimated by the following Equation (5):

ACM = ACY
TVMT (5)
where
ACM = average accident cost per mile
ACY = average total accident cost per year
TVMT = average total vehicle (car and truck) miles traveled per year

Average accident costs per vehicle mile were calculated from data on truck accident costs
and vehicle miles traveled obtained from the Jowa Department of Transportation for the years
1986-1988. Table 18 shows the average accident cost per vehicle mile for selected state routes in
Marshall County. Accident cost data were not available for gravel county roads.

The accident cost per mile was multiplied by the change in traffic miles for all vehicles for
each road segment in each solution. Estimated accident costs for U.S. 30 were used for Iowa 330,
Iowa 96 accident costs were used for S-75, Iowa 14 accident costs were used for high volume
county roads (2,000+ ADT), and Iowa 146 accident costs were used for low-volume county roads
(less than 2,000 ADT).
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Table 18. Estimated Average Accident Cost for Selected State
Roads in Marshall County 1986-1988 in Cents Per Mile
L L i ]

State highway Accident cost in
cents per mile
u.s. 30 5.11
Iowa 96 5.54
Iowa 14 south of Marshalltown 1.56
Iowa 14 in Marshalltown 2.96
Iowa 146 2.48
S-75 north of 30 7.88

Source: Iowa Department of Transportation, Bureau of Transportation Safety

New Elevator Construction Costs

A new elevator constructed in the model at the intersection of county road S-75 and the
CNW mainline railroad track was assumed to have the following capacities: (1) 400,000 bushels
of storage; (2) 20,000 bushels per hour receiving capacity; (3) 25,000 bushels per hour load out
capacity; and (4) railroad siding to handle a 75-car unit grain train. The total cost of this facility
was estimated to be $1,494,880. Estimates of total and annualized costs by elevator component are
presented in Table 19.

Road Use Tax Revenues

Registered motor vehicles are assessed a variable road use tax which is paid as a fuel tax
at the fuel pump. Therefore, this tax is paid on any additional miles traveled resulting from
changes in the railroad or county road system and can be used to offset investments in roads. The
additional taxes paid per mile traveled were calculated by dividing the change in vehicle miles for
each vehicle type by the miles per gallon of fuel for each vehicle type. This yields the change in
the number of gallons of fuel used by each vehicle type. The change in the number of gallons
used by each vehicle type was multiplied by the respective fuel tax per gallon to obtain an estimate
of the total additional fuel taxes paid. Table 20 shows the per gallon fuel tax by years.
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Table 19. Estimated Installed and Annual Costs For a 400,000
Bushel Train Loading Elevator
L T T G L T et T b

Depreciation Purchase Annualized
Cost item years cost cost
Storage
Steel tanks and
concrete storage 40 $480,000 $36,000
Aeration and heat
detection equipment 10 46,920 6,681
Conveyers 10 32,640 4,648
Land -- 25,000 1,750
Receiving
Scale house 20 19,800 1,869
Truck scales 20 30,300 2,860
Sampler, tester, etc. 5 5,760 1,405
Driveway & truck hoists 20 89,520 8,451
Dump pits 30 46,320 3,733
Conveyer in pits 10 19,320 2,751
Legs 10 62,520 8,903
Distributors 10 18,660 2,657
Conveyers & gates 10 16,920 2,409
Manlift 10 9,120 1,299
Spouting & misc. 5 16,200 3,951
Load out
Rail siding & 40 360,330 27,028
switches
Track mobile 15 48,000 5,270
Scales 20 53,850 5,083
Load out legs & belts 10 82,530 11,752
Cleaners 10 13,020 1,854
Spouts & misc. 5 18,150 4,427
Total $1,494,880 $144,781
Insurance and taxes 56,805
3 3.8 percent
Total annual cost $201,582

Source: Van Der Kamp

Table 20. Motor Fuel Tax Rates in Cents Per Gallon, Iowa, 1986,
1987, and 1988

Cents per gallon

Year Gasoline Diesel
1986 16 17.5
1987 16 18.5
1988 17 19.5

Source: U.S. Department of Transportation, Highway Statistics, 1986, 1987 and 1988
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Table 21 shows the estimated miles per gallon by vehicle type. No fuel taxes were assumed
to be paid by farm tractor-wagons hauling grain from farms to elevators.

Table 21. Estimated Miles Per Gallon of Fuel by Vehicle Type
D e R S R R Rt

Vehicle type Estimated miles per gallon
Automobile 18.0
Trucks

Single axle
Tandem axle
Tractor semi-trailer
Source: Baumel, Hamlett and Pautsch

U1 U1~y
NNV
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CHAPTER 4

RESULTS

Seven alternative railroad and county road solutions estimated in this analysis are:

Base solution that: (a) maximized 1986, 1987, and 1988 net revenue to farmers
for the sale of their corn and soybeans to elevators; (b) maximized net revenues
to elevators for the sale of their corn and soybeans to the markets; (c) minimized
the travel costs of delivering other products to and from farms; and (d) minimized
travel costs of all household and estimated overhead traffic to move on the Marshall
County road network during the same three years.

Abandonment of the Marshalltown-Green Mountain branch rail line. The computer
model was modified to reflect the abandonment of the Marshalltown to Green
Mountain branch rail line. This was accomplished in the grain models by eliminating
the rail grain bids to elevators located on abandoned rail lines. Then, the full model
was reestimated.

Branch rail line from Marshalltown through Albion and Liscomb was abandoned.
This was accomplished by eliminating the rail grain bids to the elevators on the
abandoned rail line. The Marshalltown-Green Mountain rail line remained
abandoned in this solution.

Grain train loading elevator was constructed at the intersection of the CNW
mainline and county road S-75. The Green Mountain and Albion-Liscomb lines
remained abandoned.

County road S-75 north of U.S. 30 was reconstructed with a rigid pavement. The
Green Mountain and Albion-Liscomb lines remained abandoned and the new
elevator in Solution 4 continued to operate.

County road S-75 was constructed with rigid pavement south of U.S. 30 to county
road E-63. All previous changes to railroad and highway network remained in the
model.

County road S-75 was constructed with a rigid pavement south of country road E-63

to the county line. All previous changes to the railroad and highway network
remained in the model.
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FARM-TO-ELEVATOR GRAIN FLOWS

Tables 22, 23, and 24 show the estimated quantities of corn and soybeans received by
elevator locations for 1986, 1987, and 1988 from the computer model in each of the seven
solutions. A discussion of the impact of each solution on farm-to-elevator grain flows follows.

(1) Base Solution

The three grain train loading elevators--Liscomb, Pickering, and Union--received 32, 50, and
25 percent of the 1986, 1987, and 1988 corn and soybeanreceipts, respectively. The principal
reason for these large shares was the higher prices they offered to farmers because of the lower
clevator-to-market rail transport rates and access to markets provided by their unit train service.
The 50 percent share in 1987 indicates that bids at rail markets (Clinton) were relatively higher
than bids at truck markets (Cedar Rapids and Des Moines) in that year. Three non-train loading
clevator locations--Marshalltown, Melbourne, and Garwin--also received large shares of the total
receipts, particularly in 1986 and 1988. Together, these three locations received 40, 20, and 39
percent of the total bushel receipts in 1986, 1987, and 1988, respectively. These three elevators
bid high grain prices to farmers even though they did not have access to unit trains. In 1986,
these six elevator locations received 71 percent of the grain and the other 15 elevator locations,
nine in Marshall County and six elevators outside of Marshall County, received the remaining 29
percent of the grain. This concentration of grain receipts indicates that the model is very sensitive
to price changes among elevators and years.

Figures 2 and 3 show the modeled flow of corn from 2 mile x 2 mile farms in a tractor and
one wagon combination for June and September 1988. June and September were selected to show
changes among harvest and non-harvest months. Figures 4 and 5 show the modeled corn flows in
tractor semi-trailer trucks for the same months.

Almost all elevators received corn in the tractor-wagon combination because the high
variable delivery cost in this vehicle type encourages delivery to the closest elevator. Moreover,
the direction of corn flows in tractor-wagons remained relatively constant in June and September
because the high cost per bushel mile of this vehicle prohibits farmers from responding to many
competing elevator grain bids.

Tractor semi-trailer truck corn deliveries were concentrated at the high grain bid elevator
locations. These deliveries changed sharply between the two months. In the pre-harvest month
of June 1988, all of the corn delivered by tractor semi-trailer trucks was received by the elevators
at Marshalltown because they had the highest corn bid for that month. However, in the harvest
month of September, all of the corn delivered by tractor semi-trailer truck was delivered to the
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