                             Ethanol Industry Logistics
Introduction
The ethanol industry in Iowa and other Midwestern farm states has expanded rapidly in recent years resulting in major changes in grain consumption and distribution patterns. As more ethanol production capacity is added, increasing amounts of corn are being diverted from traditional elevator storage, export markets, and livestock feeding operations to the production of ethanol. As the ethanol industry continues to expand, there are impacts to the transportation system.

Background
The growth in demand for ethanol is the result of several factors. The Federal Energy Policy Act of 2005 contained a renewable fuels standard calling for the production of 7.5 billion gallons of renewable fuels by 2012. At the current rate of production growth, this goal is expected to be met well before the target date. Another demand factor is the use of ethanol blended with regular unleaded gasoline to comply with clean air mandates in major population centers particularly on the east and west coasts and Texas. Ethanol is replacing methyl tertiary butyl ether (MTBE) as an additive due to environmental concerns. There have also been significant federal subsidies to promote ethanol production. In 2006, approximately 50 percent of all gasoline sold in the US contained ethanol.  

As of April 2007, there were 115 ethanol plants in 19 states. There were also 79 new plants under construction and a number of plants expanding capacity. With the number of ethanol plants currently in operation and under construction, total US production capacity will approach 12 billion gallons by 2010.
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The majority of production is concentrated in the upper Midwest Corn Belt.
[image: image2.emf]
Iowa is by far the leading producer of ethanol with a projected capacity of over 3.3 billion gallons in 2009. Five Midwestern states will account for 66 percent of US capacity.
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As of July 2007 there were 28 ethanol plants operating in Iowa with the capacity to produce 1.9 billion gallons per year. In addition there were 14 new plants and plant expansions under construction with a production capacity of an additional 1.4 billion gallons.
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In 2006 Iowa produced 1.5 billion gallons. This represented over 30 percent of total US production. Production could more than double by 2010. 
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Ethanol Supply Chain
The ethanol supply chain is primarily dependent on truck and rail. There is continuing new investment in infrastructure and transportation services to meet the growing demand. Research and feasibility studies are underway to develop new methods of product delivery. 
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All ethanol plants in Iowa have road access for inbound and outbound deliveries. All but one plant has access to rail lines which are used for the majority of outbound movements of ethanol and distillers grains.
Nearly all corn is delivered to ethanol plants by truck. The location of ethanol plants is primarily in those parts of the state with the highest corn production resulting in reduced distances for inbound truck deliveries. Bordering states with ethanol facilities also draw corn from some Iowa counties.  A recent survey by the Iowa State University Extension Service found that over 60 percent of the corn is purchased directly from local farmers. The balance comes from local grain elevators and other storage facilities. Most plants have on site storage capacity averaging about five percent of annual corn consumption. With minimal storage capacity there is the need for continuous year round truck deliveries. There is anecdotal evidence that a number of farmers are adding storage capacity to support the year round supply requirements. 
During ethanol refining, each bushel of corn processed results in 2.7 gallons of ethanol, 17 lbs. of distiller grains which can be used as a feed supplement for livestock, and 20 lbs. of carbon dioxide which is dispersed into the atmosphere.
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The mode used for outbound shipments of ethanol and distillers grains varies from plant to plant. On average, approximately 65 percent of ethanol leaves by rail and 35 percent by truck. The distiller’s grains are approximately 55 percent rail, 45 percent truck. 

A 100 million gallon per year ethanol plant will require: 
Inbound Corn 
· 37 million bushels (1,036,000 tons)

· 41,200 truckloads delivered / 792 truckloads per week
Outbound ethanol 
· 2166 rail tank cars per year / 41 rail tank cars per week

· 4375 truckloads per year / 84 truckloads per week

Outbound Distillers Grain

· 1763 rail tank cars per year / 33 rail tank cars per week
· 5661 truckloads per year / 109 truckloads per week
*30,000 gallons of ethanol per tank rail car
  100 tons of distillers grain per rail car

   8,000 gallons of ethanol per truckload
   25 tons of distillers grain per truckload

Outbound shipments of ethanol and distillers grains by truck are primarily to regional markets in the Midwest. Rail movements of ethanol are to more distant markets primarily on the east and west coasts and Texas. These are areas that have reformulated gasoline requirements to comply with air quality standards. Distiller’s grains are moved by rail to areas with large livestock and dairy operations in many parts of the country.
                          Major Reformulated Gasoline Markets
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Ethanol is usually delivered to gas blending terminals throughout the country where it is blended with regular gasoline. After the blending process, the product can be moved by truck to retail outlets. In some areas blended ethanol may be moved by rail or barge to storage terminals before delivery by truck to the retail outlets   
                                   Gas Blending Terminals
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The most economical way of moving ethanol long distances is by unit trains with 95 or more cars. At the present time, several Class I railroads are offering unit train service from points in the Midwest to major markets. These unit trains are made up of tank cars brought in from the individual ethanol plants to consolidation facilities over Class I branch lines or other short line railroads.  
A new planned facility located in northern Iowa at Manly will offer unit train service to area ethanol plants. The facility will receive truckload deliveries of ethanol with on site storage and will have the capacity to efficiently load unit trains. The Manly terminal is served by the Iowa Northern Railway which runs to Cedar Rapids where connections with Class I railroads can be made. The Manly operation will also serve as a marketing point for major ethanol buyers through the Chicago Board of Trade. According to the company’s business plan, they will provide rail tank cars through leasing companies and nation wide logistics services. 
Impacts on the Transportation System
A study was done to estimate the transportation infrastructure costs over a twenty year time period associated with ethanol production in Iowa. These estimates are based on the total inputs and production outputs of the 28 existing ethanol plants and the additional 14 plants currently under construction. The total capacity of the plants used in the study is 3.3 billion gallons per year. 
The study is based on data and a number of assumptions related to ethanol production and include the following;

· Corn production and livestock feed operations by county
· Truck and rail capacities
· Route assignments based on market demand location
Cost factors used for estimating road impacts are based on the state of Oregon’s ton mile tax. Tax rates are derived from cost allocation studies which assign higher tax rates to heavier vehicles. Only state and county roads were evaluated. City streets were not included.
Based on the route assignments used in the study a number of bridges were identified which would need to be replaced. The current per square foot replacement costs used by the Iowa DOT were used to estimate these dollar amounts.
Assuming the Manly terminal becomes fully operational the same process was used for estimating costs associated with it. Those costs are based on the terminal handling 500 million gallons per year.

Estimates were generated for costs associated with increased rail traffic at non-gated at grade rail crossings.

Cost projections were made for potential RISE funded projects based on projects to date related to ethanol plant constructions. 

The following is a summary of the financial impact of ethanol production on Iowa’s transportation infrastructure over a twenty year period.
	 
	Twenty Year Cost

	Truck movements of corn to ethanol plants
	$64,700,000

	Truck movements of DDGs from Plant
	$10,500,000

	Truck movements of Ethanol in state
	$4,889,000

	Truck movements of Ethanol out of state
	$19,116,000

	Movements of ethanol by truck to Manly terminal @500 million gallons per year
	$25,700,000

	Subtotal of Truck impact on Roads
	$124,905,000

	 
	 

	Rise Dollars 
	$25,700,000

	Subtotal of Roads Improvement Projects
	$25,700,000

	 
	 

	Replacement of posted bridges
	$58,500,000

	Replacement of bridges with insufficient operating ratings
	$26,900,000

	Subtotal of Bridge Needs
	$85,400,000

	 
	 

	Upgrade protection at RR Crossings
	$62,200,000

	Subtotal of RR Needs
	$62,200,000

	 
	 

	 
	 

	Total
	$298,205,000


In addition the Iowa Railroad Finance Authority has awarded grants and loans totaling 1.6 million dollars for five rail spur projects to ethanol plants. 
Summary

The logistics of the ethanol industry are currently in the development stage and there are many future unknowns. Most of the ethanol and distillers grains demand for local and regional markets is easily met by truck.  At the present time, rail transportation is the most economical method of delivery to national markets.
Rail Tank Car Availability 
As production increases there is concern that there may be a shortage of rail cars available for product movement. At the end of 2006 there was a two year backlog for new tank cars at several manufacturers. The turn around time for ethanol deliveries is a key factor in the number of tank cars required. Refineries and blending plants are not equipped to receive and efficiently unload unit trains. These trains often have to be disassembled near their destination and then sent to the final destination in smaller car lots. New infrastructure is being built to handle the unloading of unit trains in some major market areas which could eventually shorten the turn around times. 
Rail Hopper Car Capacity

The delivery of distiller grains to national markets by rail also has some inefficiencies. Most of the existing hopper car fleet when fully loaded are subject to weight penalties because the density of distiller grains is less than other types of grains that are usually moved in these cars and cannot be loaded to their maximum weights. New larger capacity cars are currently in production which will increase the tonnage capacity and will reduce the number of shipments subject to weight penalties.   
Pipelines

Ethanol cannot be moved through existing petroleum product pipelines due to moisture contamination problems. A bill has been introduced in the US House by two members of Iowa’s congressional delegation to fund a major study to find ways of moving ethanol in existing pipelines. Other proposals have been made to build a system of dedicated ethanol pipelines however this would require substantial amounts of capital investment.
Alternative Feed Stocks

The US Senate recently passed an amendment to the Renewable Fuels Standard requiring 36 billion gallons of production by 2022. The US House is expected to consider the bill this fall. The bill calls for 21 billion gallons to come from feed stocks other than corn.  Currently, there is a significant amount of research being conducted on alternative cellulose based feed stocks such as switch grass which can be grown in many parts of the country. This would result in production in many areas outside the Corn Belt. Another potential new feedstock is corn stover which is the stocks and leaves of the corn plant. New feed stocks could alter inbound and outbound transportation patterns and logistics requirements.
Should ethanol production continue to grow and ultimately reach the 30 – 40 billion gallon level, the major transportation impacts will probably be on the smaller short line and regional railroads. There will not be significant impacts on the Class I railroads. The road impacts will generally be localized and concentrated near production facilities.
The impact on Iowa’s overall transportation infrastructure is not significant. Most of the impact is localized near the individual ethanol plants.
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