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ABSTRACT

The objective of thisthesisisto examine the opportunity cost, both financial and
efficiency, of inbound railcars of wheat that are not optimally loaded and shipped to
ConAgraMills facilities. In performing an analysis of data showing actual versus optimal
weights, a cost will be assigned to determine how much “dead freight” or extrafreight is
being paid to railroads for space not utilized. Throughout the analysis, it can be determined
which shippers are lacking efficiencies in loading as well as those who are meeting
ConAgraMills expectations.

To accomplish this objective, data were extracted from various sources for an entire
fiscal year and 22,351 data observations were analyzed. The information was specific to
both individual railcars as well as the shipments asawhole. These data points were
analyzed in two ways, financia and capacity/efficiency. Financialy, a cost was assigned to
each railcar that was under the railcar’ s goal weight. From a capacity perspective, railcars
were analyzed on a shipment basis to indicate if equipment could be saved by more
efficient loading.

The study determined that savings could be found in every situation analyzed. It
was determined that in addition to inbound shipments from outside shippers, inter-mill
shipments between ConAgra Mills facilities were affected by loading inefficiencies. There
could be an opportunity for further analysis to determine the full scope of savings beyond
the limitations of thisstudy. The main limitation of this thesis was the primary source of

data.
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CHAPTER |: INTRODUCTION

1.1 Introduction

Efficiency is acornerstone of any business model today. Whether its production,
human, or energy efficiency, many businesses strive to operate at a high level or are
improving to meet efficiency goals as set by company management. Efficiency can be
defined as effective operation as measured by a comparison of production with cost
(Merriam-Webster 2012). However, being efficient does not necessarily mean that
operations are performing at an optimal level. Optimization can be defined as an act,
process, or methodology of making something as fully perfect, functional, or effective as
possible (Merriam-Webster 2012). Often, these two principles work together by using
optimization methods or programs to improve efficiencies. I1n the agricultural sector,
efficiencies are just asimportant as any other industry. Within the flour milling industry,
for example, crop yields and quality, milling yields, and supply chain issues can all affect
the bottom line if efficiencies are not carefully monitored and continually improved.
Unfortunately, no one player in the supply chain can have control over these factors. Itis
the responsibility of parties throughout the supply chain to ensure their operations and
procedures are producing optimal efficiencies.
1.2 Resear ch Problem

ConAgraMills does not own or lease afleet of railcars used to transport whesat
inbound from shippers across the country. Our merchandisers buy railcars of wheat from
sellers; farmers, coops, competitors or brokerage houses. Often, sellers of the wheat also
do not own or lease afleet of carsto transport their grain. Thisleaves a dependency on the

railroad companies to supply railcars on demand. By using thiskind of system, shippers



often do not know the size or condition the cars will bein upon arrival. Unlessthecar is
rendered unusable by damage or cleanliness, shippers are left with no choice but to load the
cars. Without much advance notice, shippersrely on the information printed on the railcar
to understand its characteristics (Figure 1.1). These characteristics include load limit or net
weight limit (pictured 220,800) and light weight or tare weight (pictured 65,200).

Figure1.1:; Railcar Stencil (Eisenbeisz 2012

01/21/2012

The characteristicsfor al railcarsin service across al railroads are kept in the
Universal Machine Language Equipment Register (UMLER) database maintained by the
company Raillnc. Thisinformation isused by all users of rail transportation and is the
industry standard (Raillnc 2008). It isthe shipper’s responsibility to know and understand
arailcar’s characteristics to ensure they do not overload arailcar to avoid heavy penalties
imposed by therailroads. Because of thisfear of overloading, shippers may chooseto be
conservative and under load arailcar. This decreases optimal efficienciesin loading.
Because aflat rateis charged per railcar, shippers and consignees are paying the same price

for arailcar that is optimally |oaded as one that is not.
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1.3 Objectives

Thisthesiswill examine the opportunity cost of those railcars of wheat that are not
being optimally loaded and shipped to ConAgraMills facilities. In performing an analysis
of data showing actual versus optimal weights, a cost will be assigned to determine how
much “dead freight” or extrafreight is being paid for space not utilized. Throughout the
analysis, it will be determined which shippers are lacking efficienciesin loading aswell as
those who are satisfying ConAgra Mills' expectations.

1.4 Hypotheses

The objectives of this thesislend themselves to three hypotheses that will be tested
through data analysis. Thefirst hypothesisisthat there are financial benefits to the shipper
by increasing the level at which they load railcars of wheat. Because onerate is paid per
railcar, the dollar per pound spent ratio decreases as the capacity loaded increases.

The second hypothesisis that there are financia benefits for ConAgra Millswhen
shippersincrease the level at which they load railcars of wheat. ConAgraMillsis often
responsible for paying portions of freight costs to shippers dependent on the freight basis of
which the cars were contracted. For example, arailcar is shipped from an origin in Kansas
and travels over East St Louis, IL to interchange with the next railroad carrier. The basis
on the contract with the shipper is Kansas City, MO. ConAgraMillswill owe tothe
shipper the difference in freight expense from the origin to East St Louis and the origin to
Kansas City. Also, ConAgra Mills pays freight to the railroads on contracted rates which
again, are fixed, regardless of weight loaded.

Thethird hypothesisisthat there is an efficiency benefit by loading more into the

railcarsto fully utilize therailcar’s capacity. This benefit isin the form of equipment, fuel,



and time savings. Equipment savings may be realized by using less overall railcars when
each railcar isfilled to capacity. Eachrailcar ischarged afuel surcharge, so fuel savings
will be both monetary and environmental. The fewer cars needing to be moved, the lower
the amount of energy required in terms of locomotive fuel use. Finaly, shipperswill need
to load fewer railcars which equates to less moving of equipment within their facility

saving time and effort of employees.



CHAPTER II: LITERATURE REVIEW
2.1 Railroad Efficiency

2.1.1 Background

There are three types of railroad carriers. First isthe Class| railroads. These
carriersare only 1% of freight railroads in business, however, they account for 67% of the
railroad industry’ s mileage, 90% of employees, and 93% of freight revenue. These
railroads operate al over the country and specialize in long haul, high density lanes.
Regional carriers are categorized as having at least 350 miles of infrastructure. 1n 2006,
there were 33 regional carriers. Often, regional carriers will operate in severa states (2-4)
and concentrate their business (i.e., the Northeast or Midwest United States). Local
linehaul carriers operate on less than 350 miles of infrastructure and there were 323 |ocal
linehaul carriersin 2006. Many of these local carriers operate in one state. Railroads
accounted for 41% of freight ton-miles in 2008 which is more than any other mode of
transportation (Association of American Railroads 2008).

According to an overview of U.S. Railroad Efficiency (McCullough 2007), railroad
efficiency can be categorized as productive or alocative efficiency. Productive efficiency
of railroads asks what needs to be done to enable railroads to provide service at the
minimum average cost possible. McCullough (2007) determines that changesin the
industry, including consolidations and technology, have increased overall traffic densities,
lengthened linehauls, and created an overall shift in train operations. Also with these
changes, railroads have been able to increase their revenues while increasing fuel
productivity. Despite al of these changes, however, McCullough (2007) concludes that

rail continues to be the slowest growing mode of transportation.



The allocative efficiency of the transportation system asksiif therail network’s
potential within the overall transportation industry is being used. Through his analysis of
the industry, McCullough (2007) finds that it is difficult to determine if transportation
investment generates economic activity or if economic activity advocates transportation
investment. Therailroads are generating lower marginal costs than other modes which
show an advantage in allocative efficiency. One concern isthe way the industry is highly
consolidated. Consolidation increases rail market power. The question posed is whether
this consolidation is helping or hurting the efficiency of the railroad industry. The number
of Class 1 railroads dropped from 36 in 1978 to 7 in 2004. McCullough (2007) concludes
that freight railroads have an dlocative efficiency advantage.

2.1.2 Changing Railcar Economics
Over the last two decades, both railroads and shippers have been changing their

fleets of grain railcarsto handle larger capacities of grain. Inthelate 1990s, it was
estimated that 25% of the entire grain railcar fleet was capable of a 286,0001b gross weight
as opposed to the previously used 263,000lb or 268,0001b gross weight (Baumel 1997).
This growth in the capacity of the overall covered hopper fleet over time can be seenin

Figure 2.1.



Figure 2.1: Average Capacity of the U.S. Covered Hopper Car Fleet: 1988-1997
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The current mgjority of railcars being built have this larger volume capacity. Railroad
freight volume has almost doubled since 1980. Railroad fuel efficiency isup 106% since
1980 because of improving technology, railcar design, and operating practices. These
improvements increase the volume of freight in an average railcar and on an average train
while keeping fuel costs constant, creating substantial fuel savings (Association of
American Railroads 2011).

With afleet of heavier grain railcars, the railroads are able to carry more
commodity weight with only asmall increase in the weight of the equipment needed to
haul the commaodity creating an increased net-to-tare ratio. This means that more of a
commodity is able to be hauled using fewer locomotives which saves fuel, labor and
maintenance costs (Bitzan 2001). Similarly, shippers on higher capacity rail lines benefit
from savings by being ableto ship moregrainin arailcar. Thisincreasestheir per bushel
rate savings (Bitzan 2001). The rate differences between shipping a smaller railcar versus a

larger railcar isless than the volume difference between the two types of railcars.



Smaller operations, such as country elevators or farmer’ s cooperatives, sometimes
struggle with the increasing trend of larger railcarsreplacing grain railcar fleets. The
reason many of these shippers struggle is because they are serviced by regiona or loca
linehaul carriers (shortlines) whose infrastructure does not support the heavier weight
rallcars. Larger cars can be light loaded, but this can hurt the economics of rail
transportation because more equipment is needed to move the same amount of freight
(Argus Media 2012). Often, larger railcars are used solely for railroad mainline service,
but occasionally, there is no choice in the railcars an elevator receivesto load. Because of
increasing competition and governmental regulations on safety and reliability, many
shortlines will be forced to decide whether they will upgrade their lines to accommodate
larger capacity railcars or cease operations (Bitzan 2001). Theincreasing percentage of
railcars originating in these larger capacity cars can be seen in Figure 2.2.

Figure 2.2: Percentage of Grain Hopper CarsOriginating in 286,000 Pound Cars-
U.S.
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In 2005, the United States Government offered atax credit to smaller operating lines for
upgrading their infrastructure to handle the new industry standard of 286,000lbs. In early
2012, however, the shortlines are asking for an extension of the credit because they are
continuing to face high costsin upgrading (Argus Media 2012).
2.2 Shipping Grain

In the United States, wheat travels from farm to processor by three modes. rail,
truck, or barge. Grain transportation encompasses more commodities than just wheat, but
all of the grain commodities face the same chalenges. The amount of grain transported
over the last few decades has increased 70%. Of the grain transported, about 1/3 of the
annua amount is shipped by rail. Farmersface challenges like railcar shortages and train
delays which they believe negatively impacts their potential profits especially during busy
harvest seasons. Therailroad’ s argument, however, isthat they cannot be expected to
expand their operations because of a short-lived spike in demand that only occurs once or
twice per year (Frittelli 2005).

Rail competes with other modes when moving grain from origin to destination.
Most grain will have been handled by at least two modes of transportation to reach its final
destination. Between 1978 and 2000, trucksincreased grain hauling by 170%, barges
increased by 43% and rail increased by 13%. Each mode increased but at different rates
because of various reasons. Trucks are more economical for hauling grain over short
distances (<250 miles). Rail and barge favor hauling larger quantities over longer
distances. Looking at rail specificaly, farms are consolidating as well as the railroads
which impacts smaller farmers and elevators because the shortline (regional) railroads are

being bypassed in the supply chain. The industry is moving away from single shipments



and towards unit and shuttle train operations (25 and 100 railcars, respectively). In 1999,
10% of wheat shipments were handled by unit trains and that number continues to grow
today because of railroad incentives for shippers (Frittelli 2005).

2.3 The Outbound Per spective

The Director of Transportation at ConAgra Millsin 2002 began raising the
guestions “what are we shipping?’ and “how do we improve?’. At thetime, ConAgra
Millswas focused on its bulk truck shipments from the millsto its customers. Asan
analysiswas done, it was discovered that the weights on the trucks being shipped created a
normal distribution bell curve. So by asking the question “how do we improve?’ anewly
designed team created goals that began with the concept that if 50% of loads could be
loaded at the average of the distribution or better, why couldn’t 100% be better than
average?

Even further than just improving the lower half of the distribution, the team created
goals by mill location to increase the average weight of trucks loaded. Thislanded at about
1 standard deviation point from the previous average. Finaly, to improve even more,
ConAgraMills engaged our vendors, in this case trucking companies, to “trim the fat” by
improving and lightening equipment to reach lower tare weights. Through many iterations
and some difficulties in getting all of the mills onboard with the project, by 2006 each mill
had a goal to reach when loading bulk trucks. The financid gain during the first year
exceeded $2 million dollars. So, after all of this success, ConAgra Mills wanted to see how
they could improve their other mode of moving bulk flour —rail.

To keep momentum for this project on the outbound rail side of the business, the

mills had to know how much they should be loading into arailcar. The goal of the program
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issmply, the more flour shipped in each railcar, savings would eventually occur when one
lessrailcar is needed to fulfill customer demand. These encompass financial and
operational savings. With each railcar having different characteristics related to load limit,
atool needed to be devel oped that could show the mills by car, what their goal would be.
ConAgraMillsleases all of the railcars used to ship flour to customers, truck transfer
terminals, and between mills. With the knowledge of al of the possible railcars that could
be shipped, the UMLER information for each railcar was easily accessed. Then, it needed
to determine what the goal weight should be. These goals were set based on varying
factors but mainly historical performance with a stretch goal.

A database tool was created so that the mill could easily calculate the goal for each
individual railcar as equipment was being assigned to orders. Thistool took into account
the originating mill, railcar number, and destination customer due to any customer specific
exceptions. Exceptions are aways possible, whether it isaweight restriction at the origin
mill or customer destination, or aspecial customer request. These are accounted for in
exception tables so that they are not counted against amill’s performance. Each mill was
then score carded against their goal and the results were factors in their key performance
metrics which leads to the awarding of “plant of the year.” This created alot of motivation
for plantsto perform well. Asthe program proved its effectiveness, ConAgra Mills
integrated the goals into the systems used to manage customer orders. Development of the
program led to these goal values being available for the millsto seein the order
management system. Most recently, ConAgra Mills transitioned to a new order
management system, and from the beginning of the design, these goals were required

because they are an integral part of mill operations.
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CHAPTER III: METHODS

3.1 Opportunity Cost

In economics, the opportunity cost in terms of aresource is the value of the next
highest-valued aternative use of that resource (Henderson 2007). In this case, the resource
istherailcar the shippers are using to load wheat which is then sold to ConAgraMills. By
using the issue of under-filling railcars short of their actual capacity asastudy in
opportunity cost, ConAgraMillswill be better able to show shippersthe valuein utilizing
railcar capacity to the fullest. In thisstudy, the opportunity cost will be represented asa
dollar per pound figure. Another way that opportunity cost will be shownisinthe
calculation both of how many railcars could have been saved when shipping the same
volume of grain and how much more grain could have been shipped using the same
number of railcars.
3.2 Data Collection

ConAgraMills uses agrain accounting system that stores al pertinent information
about arailcar of wheat. Through an export of the data, the following information are
extrapolated for analysis: railcar number, shipper name, origin, destination, unload date,
and unload weight. Information from the contracts to which each railcar is applied can also
assist in understanding the freight basis.  The freight basis shows the allocation and
responsibility of paying freight charges between ConAgra Mills and the shipper. However,
there are some data that will need to be excluded from the financia portion of this study.
In some situations, ConAgra Mills buys wheat in railcars from non-traditional origins. The
reasons for this activity could be variance in the crop quality and size or a geographic

convenience that cannot be ignored. Either way, most of these shipments are bought on a
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delivered freight basis which means the shipper is responsible for al of the freight.
ConAgraMills also buys approximately 8% of wheat from Canadian origins. Some of
those shipments are bought on adelivered freight basis. Others are bought on aRule 11
freight basis where ConAgra Mills takes over possession and responsibility of freight
charges at amgjor junction city, i.e. Chicago. In either situation, ConAgra Mills does not
traditionally manage the freight expenses on the delivered shipments and the origin carriers
of the Rule 11 shipments. Therefore, those expenses are unknown. Those bought on aRule
11 freight basis can be included for the portion of freight ConAgra Millsis paying to the
delivering railroad. All of the data, however, can be used in determining volume variances
intherailcars.

Each railcar has a set of characteristics maintained in the UMLER database.
ConAgraMills currently receives updates on ayearly basis of UMLER characteristics from
athird party provider. Thisinformation iskeptinaSQL filethat can be imported into a
database for analysis. Thisfile holds the maximum load limit for every railcar that will be
compared to the actual loaded amount of wheat to determine the loading variance. There
are severa reasons that arailcar may not have arecord in the UMLER database. Newly
congtructed railcars since the last file update and railcars currently out of service for repair
or in storage will not bein thefile. If these cars were shipped in the time frame of the data
used in this analysis, there are other ways to determine the UMLER characteristics. Each
railroad maintains an UMLER application found on their website. Any needed information
can be found from the railroad directly.

There are several ways to determine and assign afreight cost per railcar. ConAgra

Mills receives railcars shipping on tariff and contract rates. Tariffs are public documents
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published by each railroad outlining costs per railcar based on origin and destination pairs.
These are usually grouped by origin region or destination region as well as by commodity
shipped, number of carsin the shipment, and any other criteriathat distinguishes those rates
from others. For example, on the BNSF, the rate from Jamestown, North Dakotato
Chicago, Illinoisisfound in atariff with all BNSF originsin North Dakota, South Dakota,
Minnesota, and Montana. Each railroad publishes alarge volume of tariffs. Often, for
shippers of commodities, daily checking of tariffsisthe only way to stay current on the
changing rates. ConAgraMillsentersinto contracts mainly with carriersin the eastern
United States. Thisis because alarge volume of wheat is shipped in railcars to the eastern
part of the country and contract rates allow ConAgraMills to maintain a consistency when
it comes to the highest volume locations and therefore, the largest freight expenses.

In addition to freight rates per railcar shipped, the fuel surcharge paid to move the
railcar isfactored in. Fuel surchargeisbased on ail prices and is published by each railroad
every month. Different railroads use different waysto charge for fuel. Five of the six
carriers ConAgra Mills uses calculate fudl as cents per mile. This means the calculation of
fuel surcharge per railcar isthe number of miles multiplied by the cents per mile figure.
Onerailroad, the Norfolk Southern, charges fuel surcharge as a percentage of the rate per
railcar. Either way, the railroads calculate the figure based on ail prices, whichiscaled a
fuel peg. Because this contributes to the expense involved in shipping arailcar, the fuel
surcharge is always determined for each shipment.

3.3 Data Analysis
Thefirst step in the analysisisto understand ConAgraMills weight goal. After

consulting with the ConAgra Mills grain buyers, it was determined that arealistic goa that
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al shippers should be able to meet is 98.5% of actual capacity. Thisis based onthe
experience of shippers, availability of track scalesto weigh the railcars and knowledge of
specific shipper practices. To then determine arailcar’ s goa net weight, each railcar that
ConAgraMillsreceived is be compared to its UMLER statistics and the actual net capacity
will be multiplied by the goal, resulting in thefill goal net weight. Once thefill goal net
weight is determined, a comparison is done between the shipped net weight of the car and
itsgoa net weight. This variance will be calculated as both a pounds, and percentage per
railcar, figure. It can then be determined how many railcars currently meet this goa and
how many do not. By knowing this variance per railcar, avariety of other analyses can be
performed to present different opportunities.

The first opportunity that can be presented to shippersisloading efficiency. There
are two ways this can be achieved. Thefirst is by showing shippers how much additional
grain could have been loaded into a shipment of railcars. For example, if ashipper is
under-filling ajumbo railcar (approximately 222,000 pound load limit) by 10%, they are
missing the opportunity to ship 22,200 more pounds of grain for the same price.
Alternatively, the second way to highlight loading efficiency is by showing shippers how
many railcars they would not have needed to ship if they loaded al of the railcarsto
capacity. For example, if ashipper sendsagroup of 11 jumbo railcars al under-filled by
10%, they could have saved shipping an entire railcar if they filled the other 10 to capacity.

The second opportunity isfor ConAgra Mills to understand shipper performance
and how much additional grain could be shipped to each mill. This can be achieved by
sorting the data by shipper and averaging the percentage of under-fill per car. A further

analysis could be done by origin so that within each shipper, the performance of each origin
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can be determined. These analyses offer ConAgra Mills an opportunity to have a
discussion with shippers about the organization’ s expectations of shipper performance.
These discussions can lead to productive collaborations with shippers to help improve their
overal loading efficiencies. The other opportunity for ConAgraMillsisto understand how
much more overall grain could be shipped to the mills. By analyzing each mill location
and the cars shipped, how much more grain could have been brought in if all railcars were
loaded to capacity can be determined, aswell as potential operationa efficiency savings
that could have been achieved if the same amount of grain was shipped in fewer rallcars.
These savings could come in the form of demurrage, time, and labor costs.

The third opportunity that could be calculated is the freight and fuel valuation of the
under-fill of eachrailcar. The cost to ship arailcar is based on the UMLER statistic gross
weight onrail. Thisisthetotal allowable weight of therailcar. The price per railcar,
however, isthe same even if acar isunder-filled by 10%. This offers an opportunity to
understand the value of the percentage under-filled in each railcar by multiplying that
amount with the freight and fuel rates. These figures apply adollar amount to each railcar
and show shippers the potential savings opportunity for those cars on which they pay the
railroad’ sfreight invoices. It also shows ConAgra Millstheir savings opportunity for those
cars for which they pay the freight to the railroad. Depending on the contracted freight
basis, afigure could also be calculated for ConAgra Mills to understand the opportunity
when freight and fuel is rebated to the shipper. Because of constraintsin data availability,
thiswill not bein the scope of thisanalysis. Financially, only those shipments where

freight was paid directly to the railroad will be analyzed for potential opportunity.
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3.4 Data Used

The data used in the analysis of this study were sourced from multiple locations.
The first source was ConAgra Mills' wheat financial accounting system, Agris. This
system holds al of the data for every inbound shipment of grain received by any of
ConAgraMills facilities. Using two reports modified specifically for this study, The
following pieces of information about each railcar of wheat shipped was extracted: origin,
destination, railcar ID (letters and numbers), ship date, lead railcar ID, and net weight.
Each of these pieces of information is manually entered into Agris by a ConAgraMills
employee. Most of the data entry and management is handled by the financial settlements
group. Thisstudy uses acomplete set of datafrom ConAgraMills' fiscal year 2011 which
gpans from May 31, 2010 through May 29, 2011. Inthisfiscal year, there were 22,351
observations.

The second source of information used in these analyses was Open Database
Connectivity (ODBC) tables. These are stored on ConAgra Mills serversfor usein
database analysis. Specifically, the UMLER database file that ConAgra Mills sources from
athird party was utilized. Through a series of queriesin Microsoft Access, the following
characteristics for each railcar shipped were extracted: total weight on rail (gross weight
limit), tare weight (weight of the physical railcar), and load limit (total weight on rail minus
tareweight). All 22,351 observations from Agris were matched to their unique UMLER
data.

Thethird source of information is railroad issued freight tariffs and contracts and
was used mainly for the financial piece of thisanalysis. Thefirst use of thistariff

information was to determine which potential origins cannot handle heavy capacity railcars
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for loading. Within atariff item, rates are separated by weight capacity and if an origin
cannot handle heavy capacity railcars, arate will not be published for that heavier capacity.
Somerailroads also publish alist of these originsfor easier reference. The origins
determined to be not heavy capable were recorded into a table within the database used for
thisanalysis. ConAgraMills utilizesrailroad tariff offerings as well as entering into
contracted rate agreements with carriers. To understand potential financia opportunities on
a select group of movements, the following information from those tariffs and contracts
was extracted: rate, fuel surcharge, and mileage. Thisled to the fourth source of
information which was ConAgraMills freight payables records. For theinbound
shipments of wheat, the freight expenseisrecorded in Agris, but not separated by type of
expense. So, by using both the tariffs and contracts and the freight payables records, it was
possible to cross reference and record the expense per shipment paid to arailroad. Because
of the capacity restrictions for recording freight expense in Agris, it was necessary to limit
the financia analysisto only those shipments where the railroad was paid directly due to
the limited system ability to cross reference freight payables records. Of the total number of
observations, 22,351, this was possible for 2,537 observations.
3.5 Data Cleansing and Preparation

To prepare the data extracted from these systems for analysis, some data cleansing
and preparation through various queries in Access were necessary. To begin, it was
necessary to bring together the information from the reports run out of Agris. By linking
together the key fields from both reports, it was possible to pull in net weight to create a
complete table with each railcar’ s origin, destination, railcar ID, lead railcar ID, ship date,

shipper name, and net weight. The next step was to bring in the railcar characteristics from
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the UMLER table. After linking thistable to the database, it was realized that the table
formats the railcars with their prefix (letters) and number (6 digits) in different fields. This
required some reformatting of data, so a modification to a set of visual basic code was
developed in adifferent database and was used. After modification of this code, it was
possible to create atable, adding two fields matching the formatting in the UMLER table.
From this point, it was possible to add the total weight on rail, tare weight, and load limit
characteristics for each railcar to anew table.

The next step required analyzing those origins that could not handle heavy cars for
loading. Those origins were loaded into atable and the railcars from those origins were
pulled so that it could be determined if any heavy capacity railcars were affected. The total
weight on rail and therefore load limit characteristics were manually modified to account
for those origin restrictions. These original records were deleted from the master table
containing al of the data and the new modified records were appended. Thereisalso one
of ConAgraMills destination locations that cannot handle heavy capacity railcars. Those
records affected were also replaced with modified load limits and total weight on rail
capacities.

Before the analysis could begin, some time was spent ensuring that the data were as
accurate as possible. In Agris, when contracts are written, they could be filled for a mill
location where the cars are not actually going to be unloaded. For example, 25 railcars are
bought to be sent to Y ork, PA but are filled under a Martins Creek, PA contract because of
the agreement between ConAgra Mills and the shipper. Agris needs to record those cars as
inbound to Martins Creek, and then asif Y ork bought those cars from Martins Creek, the

cars are recorded as outhound from Martins Creek and inbound to Y ork, PA which istheir
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actual unloading destination. Thisiscalled atrack-trade. So, when the data were extracted
from Agris, some of the shipper names were incorrect, displaying, for example, ConAgra
Martins Creek instead of the true original shipper. Therefore, the data were cleansed by
looking up the original shippers and replacing those records. There were also records with
fields missing data. This could have happened if an origin was not set up in Agris at the
time of entry or if the same had been true of ashipper. Assistance from the grain
settlements and merchandisers was utilized to research these records and correct themin

the master data table.

20



CHAPTER IV: RESULTS

4.1 Background Analysis

In the beginning of the analysis, there were several pieces of information that could
be determined relating to the demographics of ConAgraMills shipments. ConAgraMills
brought in 22,350 railcars of wheat in fiscal year 2011 (FY 11). Those 22,350 railcars were
part of 3,005 shipments. A shipment isagrouping of cars from one origin to one
destination and shipped on the same bill of lading. The average number of railcars shipped
in ashipment was seven. ConAgraMills has 22 mill locations and one does not receive
rail, leaving 21 locations plus three non-mill locations. The first non-mill location is
Sauget, IL where railcars are loaded into barges for more economical shipping to the
southeastern mills that can unload by water. The second non-mill location is South Sioux
City, NE, where ConAgraMills ships barley to be processed into a specialty grain product.
These two non-mill locations account for asmall number of the total railcars shipped. The
third non-mill location is an elevator owned by Cargill that ConAgra Mills usesto store
wheat until the mill needsit.

The top five receiving mill locations were Martins Creek, PA, Alton, IL, Commerce
City, CO, Decatur, AL, and Cargill Tampa, FL (Appendix Table A.1.). They received 46%
of al inbound grain railcars (Figure 4.1). On the shipment side, the top receivers were
Alton, IL, Hastings, MN, Colton, CA, Commerce City, CO, and Martins Creek, PA (Figure
4.2 and Appendix Table A.2.). These differences can be accounted for by shipment size.
For example, Alton, IL receives alarger amount of smaller sized shipments but less total

railcars than Martins Creek, PA.
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Figure4.l: FY11 Top Inbound Receiving Mills (Total Railcars)
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Figure4.2: FY11 Top Inbound Receiving Mills (Total Shipments)
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When looking at shippers, ConAgra Mills bought from 89 different shippersin FY 11 but
the top ten shippers shipped 75.75% of the inbound railcars (Figure 4.3 and Appendix
Table A.3.). The sameindication of shipment size can be determined by observing the

difference in the percentage of total railcars shipped by shipper versus the percentage of
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total shipments. For example, the Canadian Whesat Board (CWB) shipped amost 12% of
the total railcars but only 5% of the total shipments, indicating that their shipments have a
larger number of railcars than other shippers (Figure 4.4 and Appendix Table A.4.).

Figure4.3: FY11 Top 10 Shippers(Total Railcars)
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Figure4.4: FY11 Top 10 Shippers(Total Shipments)
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4.4 Capacity Analysis

To analyze railcar loading capacity, afill goal needed to be applied to every railcar.
As stated earlier, the fill goal of arailcar in this study is 98.5% of load limit. Through a set
of queries and tables, the fill goal was applied and the net weight from Agris was compared
to that goal. Of thetotal railcars shipped, 34%, or 7,656 railcars, did not meet thefill goal
assigned. Of those railcars, the average percentage under-filled was 3.37% (Table 4.1).
From a shipment perspective, 68%, or 2,049 shipments, had one or more railcars under-
filled. The average number of cars per under-filled shipment was four. Of the 22,351
railcars shipped, 65.73% met or exceeded thefill goal. On average, they exceeded thefill

goal by 1.55% (Table4.1).
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Table 4.1: Capacity Demogr aphics
Mean Median % Of Total Cars
Railcars Under Goal Weight 337% 1.73% 34.27%
Railcars Above Goal Weight 155% 1.33% 65.73%

There are several reasonsfor arailcar to be dramatically under the goal weight.
First, there could have been an equipment issue where grain was lost in transit and so the
unload weight recorded by the mill isless than the weight recorded by the shipper. Second,
aweight could have been recorded incorrectly. With many of these processes being
manual, whether it isfilling out aweight certificate by hand or keying weightsinto Agris,
mistakes can be made. Third, the shipper could have made an operationa mistake where
they thought they loaded more into the railcar than they actually did or they did not have
scales to weigh the cars before they shipped. Fourth, there could have been an exception
agreement between the merchandiser and shipper to intentionally ship arailcar light. With
the reason unknown, the analysisindicated that there were four railcars that were loaded to
less than 50% to goal capacity. These could be outliersin the sample of 7,660 railcars or
one of the above reasons could be applied. Twenty-seven railcars were loaded between 50-
80% of goal capacity. Thisleavesthe mgority of railcars, 7,628 or 99.5%, |oaded 80% or
more of goal capacity.

When anayzing the actual weight discrepancy between actual net weight and fill
goal, the following was observed. There were 38 shipments where the total weight “lost”
was that of an entirerailcar. For example, the top under-filled shipment consisted of 31
rallcars. All 31 raillcars were under-filled and the total weight “lost” was 789,344lbs. This
amount could have saved almost four railcars from that shipment if the other 27 railcars

were filled to goa capacity. From aweight perspective, this shipper could have sent
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789,000 more pounds of grain in the same number of equipment. While the average
percentage for all under-filled railcars is 3.44%, these top 38 shipments were under-filled
by an average of 9.2%. Based on these results, it is concluded that the hypothesis that there
are potential operational efficiencies to be gained by our shippersisnot rejected. Some
shippers could be saving on equipment as well astime and labor in addition to cost saving
on their expensesto the railroads.

Of the 89 shippers from whom ConAgra Mills bought grain, 78 of them had at least
one shipment with one or more under-filled railcars. Seventy of these shippers had 50% or
more of their shipments arrive at a ConAgra Millsfacility with alight loaded car. Those
with 100% of shipments arriving light are some of the smallest shippers, shipping less than
20 shipments; however, these results could enable ConAgra Mills to open a dialogue to
understand why this is happening and how improvements could be made (Appendix Table
B.1).

From amill perspective, thereis a potential savingsto be had by loading these
railcarsto capacity. By bringing in fewer, but fuller railcarsto unload every year, there are
potential savingsin demurrage expenses aswell as labor time and effort. At Alton, IL,
which was the receiver of the most shipmentsin FY 11, approximately 38 railcars could
have been saved from unloading if the others had been fully loaded. Thisisassuming
optimal capacity for al shipments. If one wereto look at it from aweight perspective,
instead of saving 38 railcars, Alton could have unloaded 7.6 million more poundsin FY 11
in the same number of equipment if all railcars shipped to them were loaded to capacity
(Appendix Table B.3.). Based on these results, the hypothesis that there are potential mill

efficiency savings for ConAgraMillsis not rejected.
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Over time, the trend of shipments with under-filled railcars follows that of total
shipments; however, there are certain periods where loading percentages are higher and
lower. Figure4.5, illustratesthat at some points, for example period 6 (10/25-11/28),
shipping levels were better because the amount of shipments with under-filled cars did not
rise from period 5 with the overall shipment levels. Period start and ending dates can be
found in appendix table C.1.

Figure 4.5: FY 11 Shipments by Fiscal Period
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Figure 4.6, outlines the percentage of those shipments that were under-filled versus the
total number of shipments (Appendix Table C.2.). The variation in performance between
periods could be attributed to time of year. The busier harvest times (period one through
period six) may produce higher efficienciesin loading versus other times of year like
winter when efficiencies generally drop in industries where workers spend alot of time

working outdoors.
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Figure 4.6 Percentage of Shipments Under-Filled by Period
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4.5 Financial Implications
Of the 7,656 railcars that were under-filled, ConAgraMills paid freight to arailroad
for 2,537, or 33%. To assign acost to each railcar, railroad tariffs and contracted rates
were used to calculate an opportunity cost (Appendix Table D.1.). The concept of an
opportunity cost comes from the fact that one price is paid per railcar regardless of whether
therailcar isloaded to capacity or not. Therefore, by under-filling the railcar, thereisa
dollar amount that can be associated with that lost capacity. To arrive at the cost assigned
to each railcar, the total expense paid for the railcar was multiplied by the percentage that
the railcar was under-filled.
Dead Freight = total freight expense * % underfilled
Equation 4.1: Dead Freight Calculation

For the 33% of railcars where expenses were paid to the railroad, the total opportunity

cost is $253,500. That is approximately 3.5% of the total expense of theserailcars which

was $7.2 million. Based on these cal culations, the hypothesis that there are potential
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financial opportunities for ConAgra Mills by encouraging and working with shippersto
more efficiently load railcarsis not rejected.

Performing a statistical analysis of these financial results further supports the
hypothesis that there are savings to be had when railcars are under-filled. The null
hypothesis tested was Ho: L = 0. Thiswas aone-sided t-test because if arailcar is under-
filled, the expected result isfor there to be positive savings found for that railcar. The

equation for t isasfollows:

M
o/\n

4.2: One-Tailed T-Test

where [ is the mean of the sample, o is the standard deviation of the sample, and n is the

samplesize. TheT statistic was calculated to be 28.87 (Table 4.2).

Table4.2: One-Tailed T-Test Results
One-Tailed T-test

Mean $99.92
Std Dev 174.36
Sample Size 2537
T-stat 28.87

Because of the large number of degrees of freedom (sample size — 1= 2536), the observed
value from the t-table (t-critical) is smaller than the calculated t-value of 28.87. Therefore,
tcac > toit and the null hypothesis of zero savingsin this statistical test isrgjected. Itis

statistically supported that there are savings to be had when railcars are under-filled.
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CHAPTER V: CONCLUSIONS
5.1 Summary

The objective of thisthesis was to examine the opportunity cost of inbound railcars
that are not being optimally loaded with wheat and shipped to ConAgraMills’ facilities.
An analysis of data from the entire fiscal year of 2011 was conducted, comparing actual
versus optimal weights. Of those railcars that did not meet that optimal weight, a cost was
assigned based on total freight expenses paid, to determine how much “dead freight” or
extrafreight was being paid for space not utilized.

The data utilized were sourced from multiple locations, both internal and external to
ConAgraMills. The accounting system, Agris, supplied origin, destination, shipper, railcar
ID, shipment ID, and net weight. UMLER data was extracted from an external database
file and supplied total weight on rail, tare weight, and load limit characteristics for each
rallcar. Finaly, railroad freight tariffs and ConAgraMills' contracts were used to assign
freight expenses to each railcar not meeting the goal weight where arailroad was paid
directly.

Three hypotheses were examined for thisthesis. The first expected that there were
financial benefitsto the shipper by increasing the level at which they load railcars of wheat.
This was supported as it was observed that in some cases, fewer railcars would have been
necessary to haul the same number of pounds of wheat if al the railcars of the shipment
were loaded to capacity. This saveson total freight expenses. The second hypothesis
predicted that there were financial benefits for ConAgra Mills when shippers increase the
level at which they load railcars of wheat. This was supported by cases where ConAgra

Mills paid freight to the railroads directly. If the shippers optimize the weight shipped per
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railcar, there is opportunity to decrease the number of railcars shipped or more grain could
be shipped in the same number of equipment. The total opportunity cost for the sample of
observations where ConAgra Mills directly paid the railroad was $253,500. Hypothesis
three was that there could be an efficiency benefit by loading more into therailcars to fully
utilize therailcar’ s capacity. Thiswas supported because of the potential to decrease
equipment used to ship the same amount of grain or ship more grain in the same amount of
equipment. This creates operational efficiencies and can decrease loading demurrage and
switching expenses.
5.2 Limitations

The limitations of this study begin with the reporting and information capabilities of
Agris. ConAgraMillsuses Agrisasthe central accounting system for inbound grain. The
way that ConAgraMills chooses to use Agris reduces the effectiveness of reporting, and
therefore its analytical capabilities. Thefirst limitation isthat freight expenses are summed
together for the entire shipment instead of each expense (linehaul, fuel surcharge) separated
on aper car basis. Thisone expenseisapplied only to the lead railcar of the shipment.
Therefore, trying to extract the expense per railcar is difficult with extreme time and effort.
Also, the inconsistencies with which contracts with shippers are written make analyzing
freight basis information a challenge. It was not possible to extract the freight basis
information for the contract applied to each railcar because of reporting congtraints. That
field would be avaluable piece of any further analysis, if it was consistent in nomenclature
and format.

The reporting functions of Agrisare not very user friendly for daily users. Its

limitations with page width and the vast number of field choices makes creating and
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modifying reports very cumbersome. Also, understanding what each field choice
represents can be difficult if the field in the reporting application differs from what the field
name isin the everyday operational applications. If future applications for this study arise,
the assistance of an Agris expert may need to be employed to extract the most accurate data
from the system. Also, if Agrisisgoing to continue to be ConAgraMills' inbound
accounting system, are-design of the way information is entered such as freight expenses
may need to be considered for easier and more accurate analysis.

Other limitations of this study include some operational and technical knowledge
that was not considered. For example, each crop, or batch, of wheat has a characteristic of
test weight. Test weight isthe pounds per bushel of wheat. This characteristic can be
influenced by environmental factors that each crop could endure such as drought, moisture,
temperature, and insect damage (Rankin). If the test weight is extremely low for whatever
reason, the railcar could be physically full and the weight could never reach the goal weight
set by thisstudy. Thisfactor was not considered as a possible exception to thefill goals. If
future applications are found for this study, an exception system for situations like this
would need to be established.

5.3 Incentives

This data could better equip ConAgra Millsin discussing operational and financial
efficiencies with shippers. It can aso open the door for discussions around incentives for
improvement. The capacity analysis results could incentivize shippersto invest in better
loading equipment, such asrailroad track scales for more accurate weighing or more
automated loading systems. From an efficiency standpoint, shippers could be incentivized

to be more precisein loading railcars to capacity to save on time switching and loading if
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they can load less equipment to hold the same amount of grain. Their financial savings can
be observed once they understand that they can ship more grain for the same price in every
railcar and that those dollars are measurable and are substantial over time. There are
potential savingsin demurrage costs aswell.

ConAgraMills can aso benefit from this analysis in the inter-mill shipments of
grain. ConAgraFlour Milling is the shipper with the highest opportunity cost at almost
$34,000in FY 11 (Appendix D). Commerce City Grain, ajoint venture between ConAgra
Mills and another elevator in Commerce City, CO, has a so shipped cars that were under-
filled. Holding internal movements to the same standard as outside shippers will help to
improve operational efficiencieswhen it isrequired to ship grain from one facility to
another.

5.4 Future Applications

There are many potentia future applications for analysis similar to thison adaily
basis. I1n 2012, ConAgra Millsis embarking on a software implementation for
transportation management that will eventually import and store most, if not al, of the data
used in thisanalysis via an interface with Agris. By beginning this implementation from
theinitial design, there could be the potential to incorporate these points of analysis so that
frequent reporting can be done to monitor progress and scorecard shippers. This
opportunity will alow ConAgra Millsto more effectively communicate with and
demonstrate to shippers how their efficiency in loading railcars can benefit both themselves
and ConAgraMills. Using current datato show avirtua real time snapshot of performance
and opportunity from both afiscal and efficiency standpoint can allow for better reaction

and corrective action to be taken by shippers.
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Once ConAgraMills' expectations are communicated and understood, shippers can
begin to work toward meeting those expectations. ConAgra Mills can then decide whether
shippers should be responsible for lost freight expenses due to railcars being under-filled.
Some suggestions would be assessing responsibility based on past performance, after a
grace period of adjustment, or on a percentage basis. Assessing based on past performance
would incentivize shippers to improve over acertain time period and keep improving until
the goa has been met. After so many periods of continual improvement, their
responsibility for freight expenses would lessen or stop. Allowing all shippersagrace
period to understand ConAgraMills expectations will also give them time to implement
their own procedures to ensure that they are performing as efficiently as possible. Finally,
assessing responsibility for expenses on a percentage basis, i.e., owing a percentage of the
total opportunity cost for under-filled railcars which could lessen and stop over a period of
time with continual improvement, could also incentivize shippers to modify or re-design

their processes to improve performance.
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APPENDIX A: DEMOGRAPHIC DATA
Table A.1: RailcarsUnloaded per Mill Location

# of

Destination Railcars

MARTINS CREEK, PA 2,789
ALTON, IL 2,119
COMMERCE CITY, CO 1,809
DECATUR, AL 1,796
TAMPA, FL CARGILL 1,762
HASTINGS, MN 1,627
SAGINAW, TX 1,591
COLTON, CA 1,394
OAKLAND, CA 1,271
YORK, PA 1,058
COLUMBUS, OH 680
LOUDONVILLE, OH 671
MACON, GA 574
SHERMAN, TX 542
TREICHLERS, PA 464
OMAHA B MILL 459
TAMPA, FL 417
FREMONT, NE 381
SAUGET, IL 305
OMAHA A MILL 265
DENVER, CO 196
CHESTER, IL 76
SOUTH SIOUX CITY, NE 57
NEW PRAGUE, MN 48
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Table A.2.: ShipmentsArrived per Mill L ocation

Destination # Shipments
ALTON, IL 310
HASTINGS, MN 304
COLTON, CA 297
COMMERCE CITY, CO 284
MARTINS CREEK, PA 259
OAKLAND, CA 258
DECATUR, AL 186
TAMPA, FL CARGILL 163
MACON, GA 119
TREICHLERS, PA 107
SAGINAW, TX 106
COLUMBUS, OH 85
YORK, PA 78
DENVER, CO 60
SHERMAN, TX 57
LOUDONVILLE, OH 53
OMAHA B MILL 42
SAUGET, IL 36
FREMONT, NE 31
OMAHA A MILL 29
CHESTER, IL 25
TAMPA, FL 22
SOUTH SIOUX CITY, NE 18
NEW PRAGUE, MN 14
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Table A.3.: Top 10 Shippers by Number of Railcars Shipped

Shipper Name # of Railcars

CHSINC 5,517
CwB 2,671
ADM-BQ 2,425
LANSING 1,314
GAVILON GRAIN 1,254
FGDI 1,109
SDWG 895
SCOULAR GRAIN 818
ADM GRAIN COMPANY 540
FRONTIER AG 389

Table A.4.: Top 10 Shippers by Number of Shipments Shipped

Shipper Name # Shipments
CHSINC 492
ADM-BQ 308
FGDI 248
LANSING 233
CwB 145
GAVILON GRAIN 131
SCOULAR GRAIN 116
FRONTIER AG 98
ADM GRAIN COMPANY 78
GENERAL MILLS 77
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APPENDIX B: CAPACITY DATA
Table B.1.. Percentage of Shipmentswith Under-Filled Railcars by Shipper

Shipments with Total % w/ Cars

Shipper Under-Filled Cars  Shipments Under
CHSINC 326 492 66.26%
ADM-BENSON QUINN 184 308 59.74%
FGDI LLC 184 248 74.19%
LANSING TRADE GROUPLLC 172 233 73.82%
THE CANADIAN WHEAT BOARD 123 145 84.83%
GAVILON GRAIN LLC 85 131 64.89%
SCOULAR GRAIN 75 116 64.66%
FRONTIER AG INC 78 98 79.59%
ADM GRAIN COMPANY 43 78 55.13%
GENERAL MILLS OPERATIONSLLC 55 77 71.43%
SOUTH DAKOTA WHEAT GROWERS 22 64 34.38%
MORELAND GRAIN & SEED 43 59 72.88%
PARRISH & HEIMBECKER INC 52 55 94.55%
PASLEY'S GRAIN SEED & FEED 25 55 45.45%
MAY CO EXPORT 43 52 82.69%
CENTENNIAL GRAIN LLC 44 50 88.00%
COLUMBIA GRAIN INTL INC 12 45 26.67%
FRENCHMAN VALLEY FARMERS

COOP 35 42 83.33%
COLUMBIA GRAIN 22 39 56.41%
COMMERCE CITY GRAIN 23 36 63.89%
AGRISOURCE INC 30 34 88.24%
EAST BENCH GRAIN & MACHINERY 12 29 41.38%
VITERRA 21 23 91.30%
ALABAMA FARMERS COOPERATIVE 21 22 95.45%
CONAGRA FLOUR MILLING 18 18 100.00%
WEST PLAINS COMPANY 17 17 100.00%
SHAY GRAIN COMPANY 10 17 58.82%
DAKOTA MILL & GRAIN 15 16 93.75%
SNYDER & COUNTS FEED SEED &

SUPPLY CO 13 15 86.67%
ADAMS GRAIN COMPANY 8 13 61.54%
ATTEBURY GRAIN 7 13 53.85%
FLAGLER COOPERATIVE

ASSOCIATION 12 12 100.00%
WESTERN SKY FARMS 7 12 58.33%
DECATUR COOP ASSN 10 11 90.91%
GRAINLAND COOP 6 11 54.55%
BARTLETT & COMPANY LP 9 10 90.00%
MERCER LANDMARK, INC. 4 10 40.00%
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BUNGE NORTH AMERICA
DEBRUCE GRAIN

FARMERS GRAIN ELEVATOR
FARMERS COOPERATIVE GRAIN &
SUPPLY

SKYLAND GRAIN LLC

UNITED AG SERVICE

CARGILL INC

CROSSROADS COOP

AGCO INC

HUMPHREY S COOP

STRATTON EQUITY COOP
WATERS FARMS

UNITED GRAIN CORPORATION
ELKHART COOP EQUITY EXCHANGE
ST FRANCISEQUITY

CENTRAL OHIO FARMERS COOP
GRAIN MILLERS

HUBBARD FEEDSINC

PARDUE GRAIN INC

SOUTH CENTRAL GRAIN
WHEELER COOP - MERC EQUITY
UNION

PARDUE GRAIN
CHICAGO & ILLINOISRIVER
MARKETING LLC

CIRCLE SSEEDS OF MONTANA INC
KANORADO COOP

SEIBERT EQUITY CO-OP ASSO
FALKIRK FARMERS ELEVATOR

REINKE GRAIN CO.
CENTRAL PLAINS COOP SERVICE
coLBY

M&M COOP

MONTE VISTA COOPERATIVE
AMBER ACRES

AMHERST COOP

CHUCK REID

COOK NATURAL PRODUCT
FARMERS COOP GRAIN & SUPP
FRY FARMS
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ROWLAND SEEDS 1 1 100.00%

41



Table B.2.: Railcar and Weight Opportunities by Shipment

Shipper Name Lead Car Sun_1 Of Net Sum of Fill T(_)tal Weight Avg% Tota # Cars Railcars
Weight (Ibs) Goal (Ibs) Difference (Ibs) Under Cars Under Saved
ADM-BQ BNSF488342 5,379,500 5,918,471 538,971 9.00% 27 27 2.69
ADM-BQ EEC61318 3,610,610 3,903,949 293,339 7.36% 25 18 1.47
ADM-BQ BN460725 2,715,265 2,948,499 233,234 768% 25 14 1.17
ADM-BQ AOK 66592 447,004 660,639.5 213,635.5 32.17% 62 3 1.07
ADM-BQ EEC60187 3,217,020 3,429,868.5 212,848.5 6.01% 25 16 1.06
CHS BN471802 4,921,330 5,287,775.5 366,445.5 6.89% 26 26 1.83
CHS NOKL 832468 4,154,700 4,442,153 287,453 6.25% 26 21 1.44
CHS CM0515308 1,983,520 2,201,869 218,349 9.86% 12 10 1.09
E:/II gﬁ.ll‘_i NS : EEDS OF MRL50080 769,637 1,010,413 240,776 22.76% 5 5 1.20
ggilcl)\lTA MILL & DME515041 2,192,834 2,419,948 227,114 9.35% 13 11 1.14
FGDI BN467889 5,981,940 6,771,284 789,344 11.61% 31 31 3.95
FGDI BN456472 6,520,614 7,035,658 515,044 7.16% 35 34 2.58
FGDI BNSF430302 2,455,060 2,672,403.5 217,343.5 8.02% 13 13 1.09
FGDI BNSF466819 1,532,760 1,746,897.5 214,137.5 12.20% 8 8 1.07
GAVILON GRAIN FCTX998 4,177,930 4,594,631 416,701 898% 23 21 2.08
GAVILON GRAIN UP91723 2,969,490 3,289,604.5 320,114.5 9.68% 16 15 1.60
GAVILON GRAIN UP89869 3,006,070 3,295,022 288,952 872% 25 15 1.44
GAVILON GRAIN UP77307 2,586,520 2,848,521.5 262,001.5 9.15% 15 13 131
GAVILON GRAIN UP89495 2,598,900 2,856,204.5 257,304.5 895% 18 13 1.29
GAVILON GRAIN BNSF430846 3,644,370 3,876,960 232,590 587% 24 19 1.16
HUMPHREYS COOP CMO13630 4,621,380 5,147,905.5 526,525.5 10.11% 24 24 2.63
KANORADO COOP  NOKL823770 5,371,400 5,991,459.5 620,059.5 10.29% 30 30 3.10
A e NDYX515050 3,991,790 43731045 3813145 862% 23 20 191
SCOULAR GRAIN BNSF478797 2,972,250 3,310,191 337,941 10.17% 15 15 1.69
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Table B.3.: Railcar and Weight Opportunity by Unloading Mill

Total Fill Goal Weight # Railcars

Destination Weight Weight Difference Saved
ALTON, IL 194,061,210 201,675,105.5 7,613,895.5 38
COMMERCE CITY, CO 163,129,465 169,236,002 6,106,537 31
DECATUR, AL 144,436,777 150,096,467 5,659,690 28
TAMPA, FL CARGILL 158,653,909 164,167,684.5 5,513,775.5 28
HASTINGS, MN 134,379,352 139,114,997.5 4,735,645.5 24
COLTON, CA 05,258,706  99,018,011.5 3,759,305.5 19
OAKLAND, CA 82,889,588 86,264,133 3,374,545 17
MARTINS CREEK, PA 130,379,910 133,725,274.5 3,345,364.5 17
SAGINAW, TX 70,712,438  73,669,824.5 2,957,386.5 15
SAUGET, IL 25,672,884 27,362,315 1,689,431 8
MACON, GA 56,127,882  57,708,293.5 1,580,411.5 8
YORK, PA 43,374,333  44,773,667.5 1,399,334.5 7
SHERMAN, TX 30,223,174  31,474,197.5 1,251,023.5 6
TAMPA, FL 49,506,847 50,746,806 1,239,959 6
COLUMBUS, OH 30,873,084  31,873,713.5 1,000,629.5 5
LOUDONVILLE, OH 32,328,292 33,264,829 936,537 5
OMAHA B MILL 20,832,264  21,741,806.5  909,542.5 5
SOUTH SIOUX CITY, NE 7,984,690 8,596,193.5  611,503.5 3
DENVER, CO 14,841,804  15,407,468.5  565,664.5 3
OMAHA A MILL 13,203,899 13,682,832 478,933 2
TREICHLERS, PA 16,576,594  17,031,339.5  454,7455 2
FREMONT, NE 15,774,634  16,191,9225  417,2885 2
CHESTER, IL 7,073,550 7,302,396 228,846 1
NEW PRAGUE, MN 5,188,780 5,350,323 161,543 1




APPENDIX C: FISCAL YEAR DATA

TableC.1.: Fiscal Year and Period Dates
Period FY Begin Date End Date

01 2011 5/31/2010  6/27/2010
02 2011 6/28/2010  7/25/2010
03 2011 7/26/2010  8/29/2010
04 2011 8/30/2010  9/26/2010
05 2011 9/27/2010 10/24/2010
06 2011  10/25/2010 11/28/2010
07 2011  11/29/2010 12/26/2010
08 2011 12/27/2010  1/23/2011
09 2011 1/24/2011  2/27/2011
10 2011 2/28/2011  3/27/2011
11 2011 3/28/2011  4/24/2011
12 2011 4/25/2011  5/29/2011

Table C.2.: Percentage Under-Filled Railcar s by Period

# Total # Shipments with % Under-
Period Shipments Under-Filled Cars Filled
01 128 89 69.53%
02 201 148 73.63%
03 312 192 61.54%
04 281 186 66.19%
05 214 156 72.90%
06 224 156 69.64%
07 263 183 69.58%
08 237 174 73.42%
09 296 203 68.58%
10 253 183 72.33%
11 262 183 69.85%
12 287 195 67.94%




APPENDI X D: FINANCIAL DATA

Table D.1.: Opportunity Dollars by Shipper

Shipper Name Dollars

CONAGRA FLOUR MILLING $33,941.26
CHSINC $29,765.60
THE CANADIAN WHEAT BOARD $25,882.54
FRENCHMAN VALLEY FARMERS COOP $21,694.29
GENERAL MILLSOPERATIONSLLC $19,867.00
ADM-BENSON QUINN $18,284.13
AGRISOURCE INC $13,751.04
PARRISH & HEIMBECKER INC $8,488.48
SCOULAR GRAIN $8,223.09
CIRCLE SSEEDS OF MONTANA INC $7,062.42
LANSING TRADE GROUPLLC $6,628.68
COMMERCE CITY GRAIN $5,845.99
DAKOTA MILL & GRAIN $5,620.45
SOUTH DAKOTA WHEAT GROWERS ASN $5,238.60
PASLEY'S GRAIN SEED & FEED $4,565.22
FRONTIER AG INC $4,459.43
GAVILON GRAIN LLC $4,325.69
FGDI LLC $3,414.17
STRATTON EQUITY COOP $2,675.44
DEBRUCE GRAIN $2,663.20
AGCOINC $2,622.13
MAY CO EXPORT $2,400.02
FLAGLER COOPERATIVE ASSOCIATION $2,111.19
PARDUE GRAIN $1,818.95
WEST PLAINS COMPANY $1,317.02
GRAINLAND COOP $1,272.94
DECATUR COOP ASSN $1,202.80
BARTLETT & COMPANY LP $1,025.78
COLUMBIA GRAIN $1,024.79
CHUCK REID $891.86

AMHERST COOP $801.50

EAST BENCH GRAIN & MACHINERY $740.66

UNITED AG SERVICE $567.65

ADM GRAIN COMPANY $566.64

WATERS FARMS $396.04

ROWLAND SEEDS $355.33

PARDUE GRAIN INC $313.18

ST FRANCISEQUITY $305.15

HORIZON MILLING LLC $237.07
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HUBBARD FEEDSINC

CARGILL INC

AMBER ACRES

FARMERS COOPERATIVE GRAIN & SUPPLY
FRY FARMS

WHEELER COOP - MERC EQUITY UNION
CROSSROADS COOP

SOUTH CENTRAL GRAIN

MORELAND GRAIN & SEED

SHAY GRAIN COMPANY

M&M COOP

$201.00
$194.00
$193.87
$146.44
$135.49
$111.51
$107.83
$17.41
$16.22
$9.96
$5.89
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