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The Ethanol Transportation Backgrounder is an overview of transportation issues facing a rapidly expanding
U.S. ethanol industry in the context of the U.S. corn market—currently the main source of ethanol production
in the United States. The aim of the report is to present a frame of reference as the ethanol industry continues
to grow and additional transportation benchmarks and indicators develop by providing analysis of
transportation requirements for corn-based ethanol and its impact on grain transportation.

SUMMARY

For the first 6 months of 2007, U.S. ethanol production totaled nearly 3 billion gallons—32 percent
higher than the same period last year. As of August 29, there were 128 ethanol plants with annual
production capacity totaling 6.78 billion gallons, and an additional 85 plants were under construction. U.S.
ethanol production capacity is expanding rapidly and is currently expected to exceed 13 billion gallons per
year by early 2009, if not sooner.

Ethanol demand has increased corn prices and led to expanded corn production, which is affecting
grain transportation as corn use shifts from exports and feed use to ethanol production.

Most ethanol is currently produced in the Nation’s heartland, but 80 percent of the U.S. population (and
therefore implied ethanol demand) lives along its coastlines. Transportation factors to consider as ethanol
production continues to expand in the Nation’s heartland include:
e The capacity of the Nation’s transportation system to move ethanol, feedstock, and co-products
produced from ethanol.
o The availability of corn close to ethanol plants (~ 50 miles).
e The location of feedlots relative to ethanol producing areas.

Ethanol production capacity expansion is occurring faster than originally anticipated. In May, USDA
issued a report analyzing the effects of an expansion in biofuel demand on U.S. agriculture. The analysis
focused on two ethanol expansion scenarios in relation to the Baseline long-term projections issued in
February 2007. Under Scenario 1, U.S. ethanol production increases to 15 billion gallons per year (bgy) by
2016. Under Scenario 2, U.S. ethanol production increases to 20 bgy by 2016. AMS applied its modal share
analysis to the three USDA scenarios: baseline (February 2007 long-term projections) and the two scenarios
described above to evaluate the impact of ethanol production expansion on grain transportation. The 5-year
2000-2004 modal share rates were assumed to stay constant over the projected period.
o Transportation impacts vary for each scenario and transportation mode due in part to modal share
differences.
e Rail and barge demand could decrease if corn exports decrease, but in the short-term increased ethanol
and DDGS shipments could offset decreases in rail grain shipments.
e Truck demand increases under all scenarios.

In 2005, rail was the primary transportation mode for ethanol, shipping 60 percent of ethanol
production or approximately 2.9 billion gallons of ethanol. Trucks shipped 30 percent and barges 10
percent.

The growth of ethanol production and the construction and expansion of new plants have not been
hampered by logistical concerns. Railroads have kept up with ethanol growth in 2006. As ethanol
production grew by 26 percent in one year, railroads’ shipments of alcohols (most of which is ethanol)
increased by 28 percent.

Rail freight is forecast to increase from 1,879 million tons in 2002 to 3,525 million tons by 2035, an
increase of nearly 88 percent—before ethanol production expansion.

Truck freight is forecast to almost double from 2002 to 2020, while driver shortages are projected to
reach 219,000 by 2015—before ethanol production expansion. In 2004, there were 1.3 million long-haul
heavy-duty truck drivers.



INTRODUCTION

On August 8, 2005, President Bush signed the Energy Policy Act of 2005 (EPAct 2005)
into law. The comprehensive energy legislation established a nationwide renewable fuels
standard (RFS) that was to start at 4 billion gallons in 2006 and increase to 7.5 billion gallons by
2012 (Table 1). Under the RFS, an increasing percentage of the national fuel supply is to be
provided by renewable, domestic fuels, including ethanol and
biodiesel. The key objectives are to reduce consumer fuel
prices, increase energy security, improve environmental
quality, and stimulate growth in rural America.

EPAct 2005, rising petroleum prices, and the switch
from MTBE to ethanol as a gasoline oxygenator are widely

credited for the expansion in ethanol production capacity. 2006 4.0
Ethanol is denatured alcohol used as a gasoline additive for its 2007 4.7
oxygen and octane content and is currently blended into almost 2008 5.4
half of US gasoline at a maximum 10 percent.' The U.S. 2009 6.1

ethanol industry surpassed the RFS in 2006, when 4.9 billion

2010 6.8
gallons of ethanol were produced and used. Expanded 2011 74
production capacity currently under construction is expected to ol 7.5

double annual ethanol production capacity to 12.9 billion
gallons by the end of 2009, if not sooner.”

The President announced the Advanced Energy Initiative in the 2006 State of the Union
Address. The Advanced Energy Initiative focuses on increasing research and development to
encourage technological breakthroughs in the transportation and power sectors that will diversify
our resource portfolio.

In his 2007 State of the Union Address, President Bush announced his goal to expand
consumption of alternative fuels (including biofuels) to 35 billion gallons in 2017 (*“20 in 10”—
20 percent of projected gasoline use is to be replaced by renewable or alternative energy sources,
as well as improved energy efficiency). Because cellulosic ethanol is not yet a current market
reality, this report focuses on transportation requirements for corn-based ethanol and its impact
on the grain transportation based on official USDA projections.

! Ethanol producers are required by the U.S. Drug Enforcement Administration (DEA) to denature the 200-proof
ethanol before it is shipped. DEA has specific guidelines for the process that makes the ethyl alcohol into a fuel
grade ethanol—E95.

? Renewable Fuels Association — capacity as of August 1, 2007, www.rfaethanol.org.
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USDA Analysis of Expanded Ethanol Use on U.S. Agriculture
The rapidly expanding ethanol production capacity and Congressional inquiry prompted analysis
from USDA in addition to the long-term baseline projections issued in February.’ In May,
USDA issued a special report analyzing the impact of expanding current corn starch-based
biofuel production on agriculture under two alternative scenarios.* The report examines two
scenarios for crop years 2007-16 using an econometric model of the U.S. agricultural sector.
Under Scenario 1, annual domestic ethanol production increases to 15 billion gallons (bgy) by
2016—3 bgy higher than assumed in the baseline projections. Under Scenario 2, annual
domestic ethanol production increases to 20 bgy by 2016 (figure 1). The increase in ethanol
production is assumed to use corn as the feedstock.

USDA projects corn production in the baseline and the 15-bgy scenarios to increase from
13.05 billion bushels (bbu) in 2007 to 14.1 and 14.5 bbu in 2016, respectively. Under the 20-bgy
scenario, corn production is expected to increase to 15.5 bbu by 2016 in (Appendix I, tables 1-3).
Producers are expected to respond to the implied higher corn prices by shifting land from the
production of soybeans into corn. Prices for minor feed grains are assumed to increase under
both scenarios, thus increasing their estimated production slightly under both scenarios. The
area planted to wheat, upland cotton, and rice would decline somewhat under both scenarios, as
producers expand the area planted to feed grains.

USDA analysis projects that total area planted would increase under both scenarios, due
to the overall increase in profitability in the crop sector. USDA analysis shows that total area
planted would increase by an average of 0.9 and 1.9 million acres, for Scenarios 1 and 2,
respectively. Thus, the area required to accommodate the expansion in ethanol production is
composed of area planted to competing crops and from an overall expansion of area planted.

Figure 1: Ethanol Use Scenarios
25 4
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—&— Ethanol Use (USDA 2007 Baseline) —®— Ethanol Use 15-bgy Scenario —&— Ethanol Use 20-bgy Scenario

3 USDA Agricultural Projections to 2016, February 2007. http:/www.usda.gov/oce/commodity/ag_baseline.htm
* An Analysis of the Effects of an Expansion in Biofuel Demand on U.S. Agriculture May 2007.
http://www.usda.gov/oce/
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Transportation Implications

As corn production increases, transportation demand would normally be expected to increase.
However, corn use for fuel is likely to have a mixed impact on rail, truck, and barge
transportation. For example, trucks are used to ship most of the corn used by ethanol plants.
But, the newer and bigger ethanol plants may also use rail for inbound corn shipments.

The variability in modal share of corn transportation is another contributing factor to the
mixed impact on rail, barge, and truck sectors. Analysis of the average modal share for the five
years (2000-2004) showed that railroads ship approximately 31 percent of corn to export
locations and 30 percent to domestic locations; barges—68 percent to export and 2 percent to
domestic gocations; and trucks—?2 percent to export locations and 67 percent to domestic
locations.

Corn Modal Share (2000-2004 average), percent

Rail Barge Truck
Exports 31 68 2
Domestic 30 2 67

Transportation requirements for ethanol would increase proportionately as production
increases. The necessary investment and growth in the biofuel market to reach the suggested
long-term targets will depend in part on finding cost-effective, efficient, and safe transportation
solutions.

Railroads, trucks, and barges transport most ethanol today from production or import
locations to locations where it is blended with gasoline at or near the point of retail distribution
(Appendix II). To sustain the market growth needed to meet current suggested targets, or to
reach either of the scenarios analyzed by USDA, infrastructure must be developed for
transporting biofuel and co-products to market.

> Transportation of U.S. Grains: a Modal Share Analysis, 1978-2004. (Total may not add due to rounding).
http://www.ams.usda.gov/tmd/TSB/Modal_Share.pdf
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ETHANOL SUPPLY AND DEMAND OVERVIEW

Ethanol Supply
For the first 6 months of 2007, U.S. ethanol production totaled nearly 3 billion gallons—32 percent higher
than the same period last year. As of August 29, 128 ethanol plants with a total annual capacity of
6.78 billion gallons were operating, and an additional 85 plants were under construction or
expansion. U.S. ethanol production capacity is expanding rapidly and is currently expected to
exceed 13 billion gallons by early 2009, if not sooner.

Ethanol production is a function of several factors, including feedstock availability,
profitability, tax incentives,
and technolo glC al advances. Figure 2: Ethanol Production Capacity by State
Currently, nearly all ethanol 40007
produced in the United States
uses corn as its feedstock. In | ™7 B Operational Capaciy 3 Under constrution/expansion
theory, the economics of dry 23001
feedstock vs. finished liquid
fuel transportation favor the
location of the ethanol plants

3,500 7

2,000

million gallons

1,500

1,000

in the Corn belt, where the 300
feedstock is plentiful and less TR e s ks W on T M N A N ok @ G TN
eXpenSIVC' Ethan()l 1S nOW Source: lowa State University, Center for Agricultural and Rural Development, May 11

being produced in more than
20 states, but about 90 percent of production capacity is concentrated in an 8-state area that
encompasses lowa, Nebraska, Illinois, Minnesota, South Dakota, Indiana, Kansas, and
Wisconsin (Figure 2).

Most ethanol is currently produced in the Nation’s heartland, but 80 percent of the U.S.
population (and therefore implied ethanol demand) lives along its coastlines. Transportation
factors to consider as ethanol production continues to expand in the Nation’s heartland include:

e The capacity of the Nation’s transportation system to move ethanol, feedstock, and co-
products produced from ethanol.

e The availability of corn close to ethanol plants (~ 50 miles).

e The location of feedlots for use of co-products relative to ethanol producing areas.

U.S. Ethanol Biorefineries and Population Distribution
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Ethanol Demand

Ethanol is blended to a maximum ratio of 10
percent ethanol and 90 percent gasoline (E10).
Automobiles, as currently manufactured for the
U.S. market, are capable of running on E10. The
potential demand for ethanol if the United States
consumes E10 nationwide could be
approximately 14 billion gallons (7Table 2).
Efforts are underway to examine the use of
blends beyond 10 percent in standard
automobiles, which could increase potential
demand of ethanol and avoid hitting the “blend
wall” of an E10 ceiling.

Some regions of the Nation have
expanded ethanol use—for example, the
California Air Resources Board recently
approved the increased use of ethanol in gasoline
from the current 5.7 percent volume limit to 10
percent. California’s legislature is expected to
pass the new rule in the fall of 2007 and the State
may start blending ethanol at higher levels as
early as 2008. This would increase total ethanol
consumption in California to approximately 1.6
billion gallons—about 23 percent of the current
ethanol production capacity. Legislatures in
southeastern States are also considering
increasing ethanol-blending requirements. This
adds to the uncertainty of ethanol demand in
terms of volumes, timing, and geographic
location.

U.S. automakers have corporate average
fuel economy (CAFE) standard incentives to
increase the production and sale of flex-fuel
vehicles (FFV’s) that are capable of using fuel
that contains 85 percent ethanol and 15 percent
gasoline (E85). It is estimated that today there
are over 6 million FFV’s on the road in the
United States (Appendix II). Automakers have
pledged to increase that number to 10 million
vehicles by 2010 and make FFV’s 50 percent of
their production line by 2015.

As the number of FFV’s increases, the
retail availability of E85 gas stations and fuel is
expected to follow. Around 1,166 gas stations—

less than 1 percent of 121,446 gas stations in the United States in 2002—currently sell E85 gas,

concentrated in the Midwest.
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Table 2--Potential Ethanol Volumes
(In million gallons, Based on 10% blend of 2004 Motor Gasoline

Consumption)

Ethanol Consumption

Potential %
State Potential 2005 Increase
Alabama 261 41 533
Alaska 29 6 396
Arizona 274 14 1,830
Arkansas 145
California 1,579 918 72
Colorado 213 102 109
Connecticut 184 162 14
Delaware 42
Dist. of Col. 15
Florida 847
Georgia 507
Hawaii 45
Idaho 63
Illinois 527 455 16
Indiana 324 136 138
Towa 166 128 29
Kansas 134 18 635
Kentucky 232 77 202
Louisiana 234 66 256
Maine 71
Maryland 267 0 90,774
Massachusetts 287 10 2,867
Michigan 500 195 156
Minnesota 272 276
Mississippi 165
Missouri 324 127 155
Montana 50 1 3,407
Nebraska 88 53 66
Nevada 109 53 106
New Hampshire 72
New Jersey 436 7 6,386
New Mexico 98 6 1,526
New York 577 328 76
North Carolina 443 116 280
North Dakota 36 17 111
Ohio 524 264 99
Oklahoma 191
Oregon 155 31 399
Pennsylvania 523 100 421
Rhode Island 38 10 301
South Carolina 259
South Dakota 44 27 60
Tennessee 306
Texas 1,158 29 3,890
Utah 104 2 4,568
Vermont 35
Virginia 398 106 275
Washington 270 25 972
West Virginia 85 23 275
Wisconsin 257 127 102
Wyoming 33
United States 13,997 4,059 245

Source: DOE/EIA; Table F13a: Wood, Waste, and
Ethanol Consumption Estimates by Sector, 2005
http://www.eia.doe.gov/emeu/states/ seds_updates.html



ETHANOL TRANSPORTATION OUTLOOK:
Current and Projected

Transportation Background

Rapid expansion of the U.S. ethanol industry could have several implications for agricultural
transportation, including increasing volumes of ethanol shipments and shifting grain and oilseed
marketing patterns that could occur due to changes in production and use.

Transportation is typically the third highest expense to an ethanol producer—after
feedstock and energy. Balancing transportation operating expenses with fixed infrastructure
costs can be critical to sustained profitability for each ethanol plant. Storage needs for ethanol
are also related to transportation needs—truck and rail have a faster turnaround and barges can
haul larger quantities. For example, trucks offer more flexibility and responsiveness to move the
product as the market dictates, reducing storage needs at the ethanol plant. But, barge may offer
cost savings due to volumes moved. Other transportation requirements include inbound
feedstock and outbound co-products. Corn is shipped to the plant as feedstock (mostly by truck)
and distillers grains (dry distillers grains with solubles (DDGS) and wet distillers grains
(WDGs)) are shipped by truck, rail, or barge.

For purposes of comparison, a large Table 3: CARGO CAPACITY COMPARISON
petroleum 2-barge unit tow hauls 2.52 million

gallons (although ethanol is usually shipped Capacity (units) ~ Railcar  Barge Truck

in smaller, 630,000-gallon tanker barges), Grain (bushels) 3,500 52,500 910
which is equivalent to about 80 railcars or Ethanol (gallons) 29,400 630,000 8,000
300 tanker trailers (table 3 and Appendix I). DDGS (tons) 100 1,500 25

In 2005, rail was the primary transportation
mode for ethanol, shipping 60 percent of ethanol production—approximately 2.9 billion gallons
of ethanol; followed by trucks—30 percent, and barges—10 percent (figure 3).

Figure 3: Percent of U.S. Ethanol Production

Moved by Mode, 2005

Barges
10%

Railroads
60%

Trucks
30%

Sources: Railroads - STB Waybill Sample, 2005; Barges - Army Corps
of Engineers estimate; Trucks -- Total less Rail and Barge.
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Ethanol transactions currently involve two types of marketing arrangements: 1) direct
sales to customers and 2) movements to a strategic location. Both types of arrangements require
transportation. Movement of the product can be arranged by the customer, supplier, or a third
party—known in the petroleum industry as the marketer.

As the number of companies producing ethanol increases, the share of ethanol marketed
by third parties—marketers—is expected to rise as well. The marketers ensure supply
interruptions are kept to a minimum and are able to move large volumes by gathering production
from several smaller ethanol plants into unit trains (trains consisting of 85—-100 cars that stay
together from origin to destination). The role of the regional (shortline) railroads has increased
for the shorter movements of ethanol to intermediate rail terminals.

As ethanol volumes rise, the industry may start requiring quality control programs that
ensure that shipments are not contaminated with other chemicals. Ethanol producers are
expected to continue to rely on qualified ethanol marketers to efficiently distribute their products.
Some railroads have instituted a Certificate of Authenticity program that certifies ethanol quality
shipments on their railroad.

Transportation Sensitivity to Demand and Distribution Changes

All three modes used to transport ethanol—rail, barge, and truck—are at or near capacity. Total
rail freight is forecast to increase from 1,879 million tons in 2002 to 3,525 million tons by 2035,
an increase of nearly 88 percent.’ Federal Highway Administration projects truck freight to
almost double from 2002 to 2020, and driver shortages are projected to reach 219,000 by 2015.
In 2004, there were 1.3 million long-haul heavy-duty truck drivers.’ The lock and dam system
on the inland waterways is aging.

The lack of excess transportation capacity increases the sensitivity of transportation to
sudden changes in transportation demand and distribution patterns. Changes in these patterns
brought on by rapidly increasing ethanol production could impact rail network performance,
highway congestion, and barge traffic. For example, the increased sensitivity of transportation
modes became evident in the aftermath of Hurricanes Katrina and Rita in 2005, when rail had
insufficient capacity to transport displaced grain barge freight and trucks could not carry the
grain economically for long distances.

To date, logistical concerns have not hampered ethanol production growth or the
construction and expansion of new ethanol plants. However, issues that may arise as production
grows include:

e Uncertainty about the location of and demand from terminal markets which consolidate,
transload, and distribute ethanol for blending. Change in State policies towards ethanol
may decrease this uncertainty.

¢ Shifts in transportation demand for corn, ethanol, DDGS, and WDGs among rail, truck,
and barge, in the context of overall traffic and future ethanol production locations.

e Concern about the adequacy of transportation infrastructure to efficiently ship ethanol and
co-products.

¢ Increased transportation demand for agricultural inputs, mainly additional fertilizer for
increased corn acreage.

% U. S. Department of Transportation, Federal Highway Administration, Office of Freight Management and
Operations, Freight Analysis Framework, 2006.

7 Federal Highway Administration; “The U.S. Truck Driver Shortage: Analysis and Forecasts.” Global Insight, May
2005.
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e Expected long-term growth in overall freight volumes—U.S. Department of Transportation
projects total inter-city freight by all modes to grow dramatically from 19.3 billion tons in
2002 to 37.2 billion tons in 2035.°

Ethanol Production Scenarios and Transportation

The increased use of corn for ethanol has raised corn prices, and has resulted in increased corn
production in the United States and changes in grain transportation as corn use shifts from
exports and feed use to ethanol production. In August, USDA forecast corn production for the
2007/08 marketing year to reach about 13.05 billion bushels, up 2.5 billion bushels (24 percent)
from last year. Increased grain production typically causes transportation demand to increase.
Rapid ethanol production expansion, however, may affect where corn is transported and by
which transportation mode. For example:

e Much of the increase in the corn crop will be trucked to ethanol facilities. Trucks currently
dominate the local transportation of corn to ethanol plants. Should this trend continue, it
may lead to a shift in modal share of grain transportation. However, as corn production is
expected to continue to increase, demand for grain transportation for all modes may rise
proportionately.

¢ In August, USDA projected 2007/08 corn exports at 2.15 billion bushels (up 50 million
bushels from last year). Projected corn exports, however, decline in 2008/09 and 2009/10
before increasing in subsequent years, which leads to variability in overall rail and barge
transportation demand, assuming the historical 5-year average modal share stays the same
(Appendix I, Table 4 footnotes)’.

e Price competition in different locations (corn basis) may shift transportation patterns more
frequently than in the past because corn used for fuel has created an additional demand for
corn and corn origination patterns may change as ethanol production increases. However,
if corn supplies are abundant, there may be less price competition and thus fewer shifts in
transportation patterns.

Transportation shifts are expected to continue over the next several years, until
commodity markets adjust to sustained ethanol production. Since most of the export grain is
shipped by rail and barge, a reduction in grain exports may reduce grain movements by these
modes.

Transportation requirements could increase as ethanol production reaches 15 billion
gallons by 2016; demand for rail and barge services then may recede as export demand decreases
under the 20 billion gallon scenario (figures 4-6 and Appendix I, Tables 1-3). In the near-term,
however, sharp increases in ethanol and DDGS movements are expected to offset any decreases
in rail and barge grain transportation due to decreased exports and domestic use. Trucking
demand continues to grow for all three scenarios, increasing most dramatically as ethanol
production grows from the baseline to the 15-billion gallon target.

¥ U.S. DOT - Freight Analysis Framework, 2002 and 2006.
? Changes in market conditions and transportation costs may change modal shares for grains, ethanol, and co-
products.
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Increased ethanol production could lead major corn-producing states to become corn-
deficit states, resulting in the need
to source corn from other states

. . . Figure 7: 2007 Weekly Corn Basis (Cash minus
and increasing transportation F .
. 60 - utures Price)

distances for sourced feedstock. 50 | 46
Corn prices are expected to vary a0 |
by location to ration the demand 30 |
between domestic feedlots, 20
ethanol plants, and exports. For

10
example, as demand for corn at 0

cents/bushel

ethanol plants increases, corn 10
prices may strengthen near the 20 |
ethanol-producing areas relative 30 |
to corn prices in export locations. 40

Basis in IL
Source: GTR, Data used in Table 2 and Fig. 1, page 3.

Basis in NE Basis at Gulf Ports

This impact is demonstrated by
the corn basis, which is the
difference between the local cash
prices and the nearby Chicago Board of Trade futures contract. Transportation demand may be
higher in the areas with stronger prices (stronger basis). Increases in transportation costs,
however, may also weaken (decrease) the interior basis, which would cause farm prices to fall in
those locations.

The domestic corn basis during the first half of 2007 has been strengthening relative to
exports until recently (Figure 7). Corn futures prices have been decreasing from the high of over
$4.00 in the spring to $3.20 by the end of July. However, the corn basis in Nebraska and at the
Gulf ports have been strong, indicating relatively stronger demand in those locations for ethanol
and export use.

Rail
Railroads shipped about 60 Figure 8: Carloads of Ethanol Terminated by
percent of ethanol produced in Class I Railroads, 2000-2005

the United States in 2005, or

80,000
82,483 carloads (Figure 8) and 70000 | 68960
have kept up with the annual 60000 | 58324
ethanol production growth of 50,000 | .
26 percent in 2006. According wone | 0%
to preliminary Freight 30,000 |
Commodity Statistics, the 20000 |
Class I railroads’ origination of 10000 |
all alcohols'® grew by 28 0l ‘ ‘ ‘ ‘

'02 '03 '04 '05

percent. 2000 o
Source: STB, Waybill Sample

90,0007 82483

carloads

' Preliminary data does not include ethanol-specific statistics, but nearly all growth in alcohol movements during
2006 is expected to be from increased ethanol movement. Freight Commodity Statistics, compiled by Escalation
Consultants, Inc.
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The expected growth in rail movements of ethanol may pose some hurdles for shippers.
Ethanol volumes moved by rail could jump from the projected 190,816 carloads in 2007 to over
408,000 in 2016 (table 4). Class I railroads, however, assert that the additional volume due to
ethanol is well below the 20.8 million carloads of cargo freight they originated in 2006.

The variability and uncertainty of rail grain transportation demand is a function of grain
export projections. For example, in the 20-bgy scenario, projected grain exports decline and rail
grain transportation demand would decrease. However, that decrease is more than offset by the
increased demand for ethanol and DDGS rail transportation. The consequences of the increased
ethanol and DDGS transportation under the 20-bgy scenario occurring during a relatively short
period could include a strain on rail transportation and logistics infrastructure. Thus, the
interdependence of corn used for fuel vs. corn used for feed (domestic and exports) may translate
into uncertainty for rail transportation.

Table 4: Rail Summary, 2006-2010, and 2016 Marketing Years (carloads)
Ethanol
Baseline 119,347 190,816 208,163 219,592 225,306 245,306 125,959
15-bgy 119,347 190,816 227,755 245,551 257,633 306,122 186,776
20-bgy 119,347 190,816 248,163 276,163 298,449 408,163 288,816
All Grain
Baseline 1,395,263 1,441,309 1,406,463 1,395,589 1,412,880 1,493,286 98,023
15-bgy 1,393,606 1,441,309 1,369,997 1,390,367 1,423,634 1,560,152 166,546
20-bgy 1,393,606 1,441,309 1,371,766 1,343,115 1,344,955 1,357,424 -36,182
DDGS
Baseline 26,338 41,650 45,325 47,775 49,000 53,288 26,950
15-bgy 26,338 41,650 49,533 53,403 56,030 66,576 40,239
20-bgy 26,338 41,650 53,971 60,061 64,907 88,768 62,431

Unit Train Economics

It is more efficient and cost effective for railroads to move unit trains. The primary reasons
include a higher asset utilization rate and lower inventory carrying costs. The industry “rule of
thumb” is that the ethanol railcar utilization rate for a unit train is 30 turns per year, compared to
12 turns per year for a single-car shipment. Inventory carrying costs (travel, dwell, and
unloading times) for a single-car shipment of ethanol could be as much as four-times that of a
unit train. Unit train movements would increase the average number of loadings per year for
each ethanol tank car, which could help alleviate potential tank car shortages.
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Rail tariff rates for unit trains are typically lower than those for single-car and smaller
shipments. For example, BNSF’s tariff rate is discounted $900 for a gathered unit train of
ethanol vs. a single car shipment of ethanol from Southwest lowa to the Los Angeles Basin,
California (Table 5).

Table 5: Sample BNSF Tariff Rates, effective October, 2007 (excludes fuel surcharges)

Discount
Unit vs. Gathered

Sample Route Unit Train_|Gathered |Single Car _|Gathered _|vs. Single

$/car
From SW IA to IL $2,100 $2,500 $2,900 -$400 -$400
From SW IA to CA, LA Basin $3,900 $4,400 $5,300 -$500 -$900

$/gal
From SW IA to IL $0.07 $0.09 $0.10 -$0.014 -$0.01
From SW IA to CA, LA Basin $0.13 $0.15 $0.18 -$0.017 -$0.03
UNIT TRAIN: a 95-car ethanol train originating at 1 plant
GATHERED TRAIN: originating at 2 or 3 plants

http://www.bnsf.com/markets/agricultural/ag_news/year2007/pricing07/p08-23-07a.html

Construction of unit train infrastructure at destination terminals—mostly owned by
blenders, refiners, and third-party providers—may become a key to the efficiency of rail ethanol
transportation. Factors that may be contributing to a slower rate of the infrastructure
development include its capital-intensive nature as well as the sometimes-lengthy permitting
process. Locations that are either capable of accepting unit trains of ethanol or currently
expanding that capacity include:

e Watson, Carson and Stockton, CA e Ft. Worth and Arlington, TX
e Providence, RI e Albany, NY
e Sewaren and Linden, NJ e Baltimore, MD

Future demand locations could include population centers in the Southeast, the Gulf Coast and
Delta Region, and the Pacific Northwest. New terminal facilities that consolidate smaller
ethanol shipments from different plants into unit trains are under construction in Manly, IA, and
Sauget (near St. Louis), MO.

Similar economics are developing in the DDGS rail shipments. Unit trains of DDGS are
currently discounted on BNSF by approximately $7.50 per ton relative to single car
movements.'' Additional DDGS storage at origin and unit train unloading infrastructure at
destination would encourage further unit train utilization of DDGS.

" http://www.bnsf.com/markets/agricultural/ag_news/year2007/pricing07/p06-14-07a.html
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INFRASTRUCTURE ISSUES

Supply Chain Issues

Several supply chain issues could inhibit growth in the ethanol industry. The efficiency of the
ethanol transportation system may begin to depend on the ability of the blending market to
accommodate additional quantities of ethanol.

The supply and demand of ethanol may become temporarily out of balance because
blenders require time and financial incentives to add blending capacity. These extra financial
incentives, including cheaper ethanol, could be in addition to the current blender tax credit of
$0.51 per gallon, which is in place through 2010. Blenders are watching Federal and State
legislative processes carefully to assess the legislative risk to their capital investments.

Grain markets may also be affected by ethanol supply chain issues. There is concern that
grain storage shortages may occur as ethanol production capacity and corn crops continue to
expand.

Rail Capacity
Rail capacity typically depends on several factors, including locomotive power and railcar

availability and utilization, which are affected by train speeds, dwell time, loading and unloading
times, and track capacity. In addition to an efficient logistics infrastructure, an adequate supply
of railcars and other transportation equipment for ethanol and DDGS are needed to sustain
growth in the ethanol industry.

Ethanol Rail Tank Cars
Ethanol is shipped in standard rail tank cars (approved for flammable liquids)—DOT 111A or
AAR T108 rail cars

(Appendlx ][) AS Of January Figure 9: New Rail Tank Car Orders, Deliveries, and Backlog
1, 2007, 41,000 rail tank cars 40,000 1 I
Capable Of Shlpplng ethanOI 35,0004 @ Orders M Deliveries O Backlog M

were in use. Orders for new 30,000 1

cars increased substantially
in 2006 with a surge in
ethanol plant construction
and are expected to almost
double this fleet in the next . ﬁj
2-2Y ycars. Rail tank cars Qtr 105 Qtr 205 Qtr 3 '05 Qtr 4'05 Qtr 1'06 Qtr 2'06 Qtr 3 '06 Qtr 4'06 Qtr 1 'o;
are nearly all privately
owned, either by leasing
companies or shippers. Orders for new rail tank cars, 75 percent of which are estimated to be for
ethanol use, started to increase in the 4™ quarter 2005 and continued to increase through the 3™
quarter 2006 (Figure 9). Rail tank car manufacturers increased production lines, but the backlog
grew from about 10,000 railcars in the 3™ quarter 2005 to a peak of 36,334 railcars in the 4™
quarter 2006. By the end of 1* quarter 2007, the manufacturing backlog had decreased to 36,166
railcars.
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Source: Rail Supply Institue, quarterly reports.
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Grain Rail Cars

Increased rail service demand is expected to affect railcar fleet composition and availability for
moving corn, ethanol, and DDGS."* Most grain is shipped in designated covered hopper railcars
C113, C114, C213, or C313, which can also be used for other dry bulk commodities (4ppendix
1I). Total covered hopper railcar fleet as of January 1, 2007, was 268,000 railcars—almost 2
percent higher than on January 1, 2005. However, the grain rail car fleet share is estimated to be
approximately 160,800—60 percent of the total covered hopper fleet.

Distillers Dried Grains with Solubles (DDGS) Transportation Issues

Ethanol plants that use corn as feedstock produce a co-product called distillers grains (DDGS-
dried distillers grains with solubles, WDG-wet distillers grains, and MDG-modified distillers
grains)'®. For every 56-pound bushel of corn, 17.5 pounds of DDGS and 2.76 gallons of ethanol
are produced, on average. Dairy cattle operations and cattle feedlots are the primary domestic
users of distilled grains as a protein supplement for the ruminant animals. Research is ongoing
for increasing the DDGS use by poultry and hog operations, which currently is limited due to
nutritional challenges DDGS present to non-ruminant animals.

Production of DDGS is expected to grow proportionately with ethanol production
increases. Currently, about 10 percent of DDGS are exported—1.25 million metric tons (mt) in
2006. According to the USDA’s Foreign Agricultural Service (FAS), the United States exported
approximately 900,000 metric tons of DDGS during the first 6 months of 2007—60 percent
higher than the same period last year. The trend of increased DDGS exports is expected to
continue. Increased use of barges to ship DDGS to export locations is likely.

The original co-product of distilled grains from ethanol production is wet distillers grains
(WDG). Shipping the WDG’s saves energy, but the product is perishable and needs to be
trucked to a nearby feeding operation within a couple of days. Drying the product adds cost for
the ethanol producer, but provides a more stable product for transport and storage. Railroads and
barges ship DDGS long distances and trucks are used for shorter distances.

Demand for shipping DDGS to domestic and export markets has been increasing, thus
expanding demand for super jumbo covered hoppers—railcars that are greater than 5,500 cubic
feet (ft’) and have wide gates for easier flowability. During storage and transport, DDGS tends
to cake and bridge between particles. Thus, flowability has become one of the major issues that
needs to be addressed for effective sales, marketing, distribution, and utilization of distillers
grains. Because these co-products do not always flow easily from railcars, workers sometimes
hammer the car sides and hopper bottoms in order to induce flow. This can lead to severe
damage to the rail cars themselves and can also pose worker safety issues.

12 Railcar fleet statistics are from Association of American Railroads, telephone conversation with Craig Rockey on
July 3, 2007.
1 http://www.usda.gov/oce/reports/energy/USDA 2002 ETHANOL.pdf
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According to the Rail ,
Figure 10: Rail Jumbo Hopper Cars (>5,500ft"): Orders and

Supply Institute, from first quarter Deliveries
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railcars have totaled 11,307, with
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2006. DDGS are estimated to use
about 70 percent of this fleet 4000 |
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Flowability issues
associated with shipping DDGS,
based on the feed industry
experience of using regular grain covered hoppers, have created expectations of a shorter
lifespan for railcars used to ship DDGS. DDGS are also shipped in containers for export. The
same flowability issues have started to affect availability of containers. DDGS transportation
may be affected if feedlot operations move closer to the ethanol producing areas—more
distillers’ grains would be sold wet, requiring less rail and more truck transportation to feedlots
and decreasing availability of DDGS for export.
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