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PURPOSE

“Value-added agriculture” is a transformation in agriculture that has begun to move value-added processing back into the areas where crop or livestock production occurs.  There is interest in Kansas to evaluate the building of ethanol plants as a result of this transformation.

The Kansas Corn Growers Association, Kansas Grain Sorghum Producers Association, Kansas Corn Commission, Kansas Grain Sorghum Commission and Kansas Department of Commerce & Housing have joined to collect data on the ethanol industry and to develop a template that potential projects in Kansas might be measured against.

This feasibility study will assess the various components necessary for proposed projects and will be a tool to judge the overall viability of potential projects.  Based on the results of the report, potential developers will then be able to compare the attributes of a proposed site against industry norms.  If developers believe that minimum requirements have been met, they can then commission a complete “site specific” feasibility study.
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BBI is an independent consulting firm with no vested interest in any Kansas project and will terminate its arrangement with the Kansas Corn Growers Association and the Kansas Grain  Sorghum Producers Association and the project upon the completion of its part of this project.  The information detailed in this report reflects, to the best of our ability, a true and accurate evaluation of the ethanol industry and the current status of production and financial considerations in Kansas.
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President
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PROJECT OVERVIEW

This study evaluates the following areas:  

· An industry overview including U.S. plant locations and capacities

· Economic impact of ethanol production on a local, regional, and state level

· Effect on area corn and grain sorghum prices

· Assessment of “Best Choice” options for locating an ethanol plant in Kansas

· A discussion of federal and state policy considerations including federal tax provisions and incentives, federal regulatory programs, neighboring state oxygenated fuel incentives, and pending legislation, if any

· An analysis of potential ethanol markets including local, regional and national markets and marketing options

· An analysis of Dried Distillers Grains markets

· An analysis of potential CO2 markets

· Site Criteria

· Resource Assessment

· Production cost/sensitivity analysis

INDUSTRY OVERVIEW

GENERAL OVERVIEW

Currently there are 55 operating ethanol production facilities in the United States with several under construction.  Total production capacity is just over 1.8 billion gallons annually.  Total direct employment is in excess of 4,000 full time employees.  The number of indirect jobs created by the ethanol industry numbers in the thousands. 

Ethanol’s primary purpose is to serve as an octane extender for gasoline, a clean air additive in the form of an oxygenate, and as an aid in the reduction of America’s dependence on imported oil, thereby reducing our balance of trade.  In order to accomplish these tasks in the face of resistance from the oil industry, Congress established an incentive in the form of a tax credit during the mid-70’s designed to encourage the oil industry to blend ethanol.  The tax incentive continues today and was recently extended to 2007.

The $.054 per gallon tax credit is an exemption from the Federal Gasoline Excise Tax paid by gasoline marketers.   This tax credit allows gasoline marketers to supply a higher octane, cleaner burning gasoline to their customers and reduce their tax liability in the process.  While a petroleum-based product is the first choice of the oil industry, ethanol is gaining market share as federal clean air standards continue to tighten on gasoline.

New restrictions on automobile emissions, reductions in carbon monoxide, smog mitigation programs in major cities, and a general trend toward the reduction of greenhouse gas emissions continue to drive the demand for ethanol.  Recent discoveries of ground water contamination from methyl tertiary butyl ether (MTBE), ethanol’s primary competitor, have spurred even greater interest in ethanol blends.  MTBE currently has the lion’s share of the oxygenate market in the U.S.   Since incidences of ground water contamination have occurred in thousands of wells in California and in the Northeast, where MTBE is the predominant oxygenate, there have been outcries for the discontinuation of its use.  Ethanol, a fully biodegradable product, stands ready to fill the void left in California and other parts of the country where the use of MTBE is being eliminated.

In 1990 Congress adopted regulations that would increase the manufacture and use of alternatively fueled vehicles (AFV’s).  The first phase was to incorporate these new low-emission vehicles into the federal and state fleets.  While this procedure is still in the process of being completed, significant headway is being made.  Phase II will introduce such vehicles into public and private fleets.  Ethanol has an opportunity to help meet those demands through the use of E85 (85% ethanol/15% gasoline).  Ford, Chevrolet, and Chrysler will produce several hundred thousand E85 vehicles in 2000.  The challenge for the ethanol industry is to provide sufficient refueling sites to accommodate these cars.  E85 vehicles require almost no modification to the factory-produced automobile.  In fact, there is so little modification required that the auto industry has not increased the price of an E85 vehicle compared to a standard vehicle.

Finally, there are a variety of new uses being developed for ethanol and the co-products associated with its production.  Ethanol is gaining popularity as a road and power-line de-icer.  A new generation of both stationary and mobile fuel cells powered by ethanol are also beginning to emerge.  

	PRIVATE 


PRIVATE 
U.S. PRODUCTION CAPACITYtc  \l 4 "Current Production Capacity"

	million gallons per year (mmgy)

	

	PRIVATE 
COMPANY
	LOCATION
	
	PRIVATE 
FEEDSTOCKtc  \l 1 "FEEDSTOCK"
	mmgy

	PRIVATE 
A.E. Staley
	Loudon
	TN
	Corn
	45

	AGP*
	Hastings
	NE
	Corn
	52

	Agri-Energy*
	Luverne
	MN
	Corn
	15

	Alchem
	Grafton
	ND
	Corn
	10.5

	Al-Corn*
	Claremont
	MN
	Corn
	17

	Archer Daniels Midland (total capacity)
	Decatur
	IL
	Corn
	750

	
	Peoria
	IL
	Corn
	

	
	Cedar Rapids
	IA
	Corn
	

	
	Clinton
	IA
	Corn
	

	
	Walhalla
	ND
	Corn/barley
	

	Broin Enterprises
	Scotland
	SD
	Corn
	7

	Cargill (total capacity)
	Blair
	NE
	Corn
	100

	
	Eddyville
	IA
	Corn
	

	Central Minnesota* 
	Little Falls
	MN
	Corn
	15

	Chief Ethanol
	Hastings
	NE
	Corn
	65

	Chippewa Valley Ethanol*
	Benson
	MN
	Corn
	17

	Corn Plus* 
	Winnebago
	MN
	Corn
	17.5

	DENCO, LLC.*
	Morris
	MN
	Corn
	8

	Eco Products of Plover
	Plover
	WI
	Whey/potato waste
	4

	ESE Alcohol
	Leoti
	KS
	Seed corn
	1.1

	Ethanol2000*
	Bingham Lake
	MN
	Corn
	15

	Exol, Inc.*
	Albert Lea
	MN
	Corn
	15

	Georgia-Pacific
	Bellingham
	WA
	Paper waste
	7

	Golden Cheese*
	Corona
	CA
	Whey
	2.8

	Grain Processing Corp.
	Muscatine
	IA
	Corn
	10

	Heartland Corn Products* 
	Winthrop
	MN
	Corn
	10

	Heartland Grain Fuel*
	Aberdeen
	SD
	Corn
	8

	
	Huron
	SD
	Corn
	10

	High Plains Corporation (total capacity)
	York
	NE
	Corn/milo
	68

	
	Colwich
	KS
	
	

	
	Portales
	NM
	
	

	J.R. Simplot 
	Caldwell
	ID
	Potato waste
	3

	
	Burley
	ID
	Potato waste
	3

	Jonton Alcohol 
	Edinburg
	TX
	Corn
	1.2

	Kraft, Inc. 
	Melrose
	MN
	Whey
	3

	Manildra Ethanol
	Hamburg
	IA
	Corn/milo/wheat starch
	7

	Merrick/Coors
	Golden
	CO
	Brewery waste
	1.5

	Midwest Grain (total capacity)
	Pekin
	IL
	Corn/wheat starch
	108

	
	Atchison
	KS
	
	

	Minnesota Clean Fuels
	Dundas
	MN
	Waste sucrose
	1.5

	Minnesota Corn Processors* (total capacity)
	Columbus
	NE
	Corn
	110

	
	Marshall
	MN
	Corn
	

	Minnesota Energy*
	Buffalo Lake
	MN
	Corn
	12

	New Energy Corp.
	South Bend
	IN
	Corn
	85

	Pabst Brewing
	Olympia
	WA
	Brewery waste
	.7

	Parallel Products 
	Louisville
	KY
	Beverage waste
	7

	
	Bartow
	FL
	Beverage waste
	5

	
	R. Cucamonga
	CA
	Beverage waste
	3

	Permeate Refining
	Hopkinton
	IA
	Sugars & Starches
	1.5

	Pro-Corn*
	Preston
	MN
	Corn
	10

	Reeve Agri-Energy
	Garden City
	KS
	Corn/milo
	10

	Sunrise Energy
	Blairstown
	NE
	Corn
	7

	Sutherland Project
	Sutherland
	NE
	Corn
	15

	Williams Energy Services
	Pekin
	IL
	Corn
	100

	Nebraska Energy (Williams Energy)
	Aurora
	NE
	Corn
	30

	Wyoming Ethanol
	Torrington
	WY
	Corn
	5

	PRIVATE 


PRIVATE 
Total Capacitytc  \l 3 "Subtotal Current Production Capacity"
	1799.3


* cooperatives

Source:  Bryan & Bryan Inc.  November 1999

	U.S. PRIVATE 
PLANTS UNDER CONSTRUCTIONtc  \l 2 "Plants Under Construction"

	

	

	PRIVATE 
COMPANY
	PRIVATE 
LOCATIONtc  \l 5 "LOCATION"
	
	PRIVATE 
FEEDSTOCKtc  \l 1 "FEEDSTOCK"
	mmgy

	Adkins Energy*
	Lena
	IL
	Corn
	30

	BC International
	Jennings
	LA
	Bagasse/rice hulls
	20

	NE Missouri Grain Processors*
	Macon
	MO
	Corn
	15

	Golden Triangle*
	St. Joseph
	MO
	Corn
	15

	PRIVATE 


PRIVATE 
Under Construction Capacity (by 2000)tc  \l 3 "Subtotal Under Construction Capacity (by 2000)"
	80


	CANADIAN ETHANOL PRODUCTION

	

	

	COMPANY
	LOCATION
	
	FEEDSTOCK
	mmly

	Agri-Partners International
	Red Deer
	Alb.
	Wheat
	22

	Commercial Alcohols, Inc.
	Chatham
	Ont.
	Corn
	150

	Commercial Alcohols, Inc.
	Tiverton
	Ont.
	Corn
	23

	Mohawk Oil, Canada, Ltd.
	Minnedosa
	Man.
	Wheat
	10

	Pound-Maker Agventures, ltd.
	Lanigan
	Sask.
	Wheat
	12

	Tembec
	Temiscaming
	Que.
	Forestry products
	17

	Total Capacity
	212


Source:  Bryan & Bryan Inc.  November 1999

U.S. Map of Ethanol Plant Locations
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ECONOMIC IMPACT OF ETHANOL PRODUCTION ON A NATIONAL, REGIONAL, AND STATE LEVEL

On a national, regional, and local level, the increasing demand for ethanol has a very positive effect on the economies.  Michael Evans in The Economic Impact of the Demand for Ethanol, February 1997 is very bullish on the economic benefits of ethanol production.  He suggests that the net effect of ethanol demand in 1997 would be to boost corn production by .42 billion bushels and to increase the price of corn by $.45 per bushel.  He also predicted an increase in farm income with the majority of expenditures being off-farm such as new machinery purchases.  Mr. Evans calculates a significant increase in employment, both directly by the new plants coming online and by the ripple effect of the increased demand for corn.  He also notes an increase in tax receipts both federally and on a state level.  A positive impact on the balance of trade will also occur as imports of crude oil are offset by domestic production of ethanol as well as by the exports of the byproducts such as dried distillers grains and solubles (DDGS).  Overall, ethanol production has a very positive effect on the economy in general and specifically on the farm economy.  It is clear from his report that the economic benefits of producing ethanol outweigh the costs of the federal incentive.

Every industry that locates in Kansas has a certain economic impact on the general economy of the state.  Some of this impact is direct impact in terms of real dollars spent on a local level including utilities, miscellaneous parts, wages, and taxes paid. The balance of the impact is the “ripple effect” in terms of increased crop demand on the farm thereby increasing the demand for farm machinery, fertilizer, seed, and so forth.  However, the economic impact of a given industry goes deeper than just jobs created and taxes paid.  For example, how many local, regional or state domestic resources are utilized by the industry?  Where are a majority of the dollars spent for supplies and materials?  Are there other segments of the society that are positively affected by the type and location of a specific industry and are there any other intrinsic benefits provided by such an industry?  In many cases, the location and type of industry are more important than its size.

While clearly there are economic benefits derived from the highly skilled work force required to maintain and operate an ethanol plant, the primary economic benefits are generated in other segments of the economy.   The following is a review of the areas of greatest economic impact created by an ethanol production facility, in order of significance.

· High Capital Investment and Construction Cost

· High Dollar Volume Sales

· Agricultural Impact

· Creation of Jobs with Higher than Average Wage Scale

· High Percentage of Revenue Remains in State

· Multiple Plant Opportunities

· State and Local Taxes Paid

· Energy Consumption

· Ability to Reduce Kansas and U.S. Gasoline Imports

High Capital Investment and Construction Costs

Due to the degree of sophistication involved in an ethanol plant, the capital investment and subsequent construction costs are high compared to many other industries.  In general, the cost of building a dry mill facility will average $1.60 - $2.00 per gallon of production.  A wet mill facility will cost from $2.50 - $3.00 per production gallon to build.

Construction time, from groundbreaking to full production will range from 14 to 18 months depending on the weather and other factors.  While various phases of the construction process and overall size of the plant will impact the demand for construction workers, generally 40-60 construction workers will be on site at any given time.  With the exception of specialty equipment designed in various parts of the world and delivered to the construction site for installation, the majority of the pumps, motors, piping, gauges, steel, and so forth are purchased either regionally or locally.

Sales Volume

The high production capacity of an ethanol plant lends itself to generating a high sales volume.  While the per unit price (gallon of ethanol or ton of distillers grain) is small, the volume is such that, in total, the dollars sales volume for any given year is in the millions of dollars.  For each bushel of corn processed, sales of approximately $4.00 are generated, thereby generating sales of almost $1.5 million dollars for every million gallons of production.

Agricultural Impact
The economic impact created by the utilization of local agricultural feed stocks and the general economic activity generated by the ethanol plant itself tend to have multiple effects on the agricultural community.  The “main street” multiplier-effect created by the plant are due in part to the dollars being expended by the plant, and in part as a result of the increase in corn or sorghum prices, which translates into increased economic activity on main street.  Dr. Mike Walden, a professor and extension economist in the Department of Agricultural and Resource Economics at North Carolina State University, suggests that the local multiplier runs between $1.25 and $2.00.  While some might suggest that the number should be higher, Dr. Walden points out that even though spending may occur on the local main street, the product is usually produced somewhere else and shipped in thereby reducing the local benefit since some of the dollar was passed on out of the community.  He believes that a regional or national multiplier would be higher than $1.25 to $2.00, but would probably not reach the $5.00 range.

Job Creation

Ethanol production has a high degree of automation and therefore is not a labor-intensive industry.  It does, however, create comparatively high paying jobs that require intensive training.  When compared to other jobs in agriculture, industry and government, ethanol production facilities appear to have a wage scale about 20% higher than average.  The wage scale differential between other industries and ethanol production is an added economic benefit and must be taken into consideration when calculating the overall economic impact of ethanol production.  Following is a chart of the average wage by county of the nine Kansas Agricultural Districts.  This data is compiled from the 1990 U.S. Census.

	COUNTY
	AVERAGE INCOME

	Cheyenne
	$20,077

	Sherman
	$22,111

	Rawlins
	$18,593

	Thomas
	$19,642

	Decatur
	$20,450

	Sheridan
	$24,115

	Norton
	$18,841

	Graham
	$18,577

	North West District Average
	

$20,301

	
	

	Wallace
	$17,239

	Greeley
	$19,724

	Logan
	$20,868

	Wichita
	$36,218

	Gove
	$20,937

	Scott
	$22,332

	Lane
	$20,524

	Trego
	$21,600

	Ness
	$23,154

	West Central District Average
	

$22,511

	
	

	COUNTY
	AVERAGE INCOME

	Hamilton
	$27,007

	Stanton
	$33,318

	Morton
	$20,726

	Kearny
	$23,257

	Grant
	$21,403

	Stevens
	$25,604

	Finney
	$20,384

	Haskell
	$28,813

	Seward
	$22,954

	Gray
	$22,432

	Meade
	$20,166

	Hodgeman
	$21,840

	Ford
	$21,434

	Clark
	$23,542

	Southwest District Average
	$23,777


	COUNTY
	AVERAGE INCOME

	Phillips
	$22,451

	Rooks
	$19,218

	Smith
	$20,163

	Osborne
	$22,775

	Jewell
	$20,194

	Mitchell
	$22,502

	Republic
	$22,534

	Cloud
	$20,152

	Ottawa
	$18,735

	Washington
	$20,438

	Clay
	$21,287

	North Central District Average
	$20,950

	
	

	COUNTY
	AVERAGE INCOME

	Ellis
	$22,506

	Rush
	$21,060

	Russell
	$21,571

	Barton
	$21,777

	Lincoln
	$19,594

	Ellsworth
	$19,537

	Rice
	$19,541

	Saline
	$26,422

	McPherson
	$22,795

	Dickinson
	$19,110

	Marion
	$17,286

	Central District Average
	$21,018

	
	

	COUNTY
	AVERAGE INCOME

	Pawnee
	$21,585

	Edwards
	$21,816

	Kiowa
	$20,060

	Comanche
	$20,595

	Stafford
	$21,082

	Pratt
	$20,325

	Barber
	$20,648

	Reno
	$22,122

	Kingman
	$20,967

	Harper
	$20,534

	Harvey
	$23,148

	Sedgwick
	$24,870

	Sumner
	$22,328

	South Central District Average
	$21,545


	COUNTY
	AVERAGE INCOME

	Marshall
	$21,937

	Riley
	$18,569

	Pottawatomie
	$18,298

	Nemaha
	$23,640

	Jackson
	$21,443

	Brown
	$20,964

	Doniphan
	$19,072

	Atchison
	$18,653

	Jefferson
	$20,554

	Leavenworth
	$18,738

	Wyandotte
	$17,950

	North East Average
	$19,983

	
	

	COUNTY
	AVERAGE INCOME

	Geary
	$17,772

	Morris
	$16,930

	Chase
	$20,690

	Wabaunsee
	$21,052

	Lyon
	$19,852

	Shawnee
	$24,364

	Osage
	$17,530

	Coffey
	$19,772

	Douglas
	$19,976

	Franklin
	$19,196

	Anderson
	$17,832

	Johnson
	$36,845

	Miami
	$20,949

	Linn
	$16,919

	East Central District Average
	$20,691

	
	

	COUNTY
	AVERAGE INCOME

	Butler
	$21,991

	Cowley
	$19,177

	Greenwood
	$17,419

	Elk
	$17,834

	Chautauqua
	$15,202

	Woodson
	$17,281

	Wilson
	$17,949

	Montgomery
	$18,647

	Allen
	$18,261

	Neosho
	$20,156

	Labette
	$17,944

	Bourbon
	$18,522

	Crawford
	$19,620

	Cherokee
	$17,055

	Southeast District Average
	$18,361


The industry average is 3 employees per million gallons of production.  The average wage in the state of Kansas is $22,880.  Therefore for each million gallons of production, the annual payroll would be approximately $68,640.  A 20% premium in wages would attract a sufficient number of employees even if unemployment was low in the selected site area.  A 20% wage premium would also attract potential employees from other surrounding areas.  At a marginal tax rate of 3.5% in Kansas, the additional tax revenue generated per million gallons of production would be $2,402 dollars.

Plant Revenue Impact

On average, 75% of revenue generated by an ethanol plant is spent within a 50-mile radius of the plant.  Another 15% is usually spent within the state boundaries, thus generating significant additional economic activity.  Only about 10% of the total revenue is spent outside the state.

Multiple Plant Sites

Because the ethanol production process uses an abundant, locally produced feedstock, the opportunity for multiple plants in a given state appears to be limited only by the regional and national markets for the finished ethanol and distillers grains.  Each site creates a localized economic impact, which has a ripple effect over the entire state.  Each plant is individual and can, and most often does, operate autonomously from other plants in the state, thereby creating pockets of economic development.

The process of converting corn to ethanol and distillers grains appears to be a process, which can be successfully duplicated over and over within the boundaries of a single state without being detrimental to the overall economic health of other producers in the same state.  Therefore, industries which lend themselves to such duplication should be a higher priority for development by the state than those industries that need to be somewhat isolated from their competition in order to remain economically viable.

State and Local Taxes

State and local taxes are a significant operating expense for ethanol plants.  Virtually all of their activities from purchasing to payroll taxes to corporate income tax all generate tax revenue for the state.

Energy Consumption

While ethanol production has matured over the last 15 years into a very energy efficient process, it still requires significant amounts of energy to maintain the functions of the plant.  The two major energy products consumed are electricity and natural gas.  Kansas is the sixth largest producer of natural gas in the U.S, providing an ample convenient supply of natural gas for any potential plant.  In July 1995, the United States Department of Agriculture released a study, which detailed the energy input requirements of planting, cultivating, fertilizing, and harvesting corn, and the processing of corn into ethanol and byproducts.  The study concluded that there was a 25% net energy gain in the process.  This is compared, the study stated, to a 20% net energy loss in the conversion of crude oil into gasoline.

Ethanol’s Affects on Imports into Kansas

Kansas is the eight largest crude oil producing state in the U.S. producing approximately 30 million barrels of crude oil annually.  Approximately 50% of a barrel of crude oil is refined into gasoline.  Annual consumption of gasoline in Kansas is 30,660,000 barrels thus leaving Kansas a net importer of crude oil.  Kansas must import as much crude as it produces in order to meet gasoline demand or it must import the finished product.  The important point to note is that Kansas is an importer of gasoline and every gallon of ethanol produced in Kansas reduces the need to import a gallon of gasoline.

EFFECT ON CORN AND GRAIN SORGHUM PRICES

Historically, there has always been a positive impact on commodity prices when an ethanol plant has begun production and has created an additional local demand for product.  National economic multipliers suggest as much as $.05 per bushel increase in the overall market price of corn for every hundred million bushels of corn utilized for industrial purposes.  However, it is difficult, if not impossible, to accurately predict exactly what that positive impact will be on a state level.  In fact, a graduate student in the Department of Agricultural Economics at Kansas State University did a study of the effect that the ethanol plants in Nebraska had on the price of corn.  The data was so inconclusive that the study was never published.  Surplus corn in neighboring areas that may be able to be economically trucked to the plant site would also impact pricing.  Kansas ranks sixth in the nation in corn production with 419 million bushels produced in 1999.  Kansas consumes most of the corn it produces.  44.8% of the corn produced in Kansas is shipped to Kansas’s feedlots and 19.8% is shipped to other Kansas destinations while 28.6% is exported out of the state. Kansas ranks number one in sorghum production producing 264 million bushels in 1999.  9.3% of the sorghum produced in Kansas is shipped to Mexico.  An additional 36.4% of the sorghum produced is exported to other states.  21% of the sorghum is shipped to Hutchinson, Salina, and Wichita, which are major rail sites.  If the sorghum shipped to those cities is railed to other states or exported, then the majority of sorghum grown in Kansas is shipped out of state.  Although it is known that the further the product is shipped, the lower the net profit back to the farmer will be, it would be necessary to completely understand the dynamics of the export market in order to make any type of an analysis at all.  A fair amount of the corn produced in Kansas is fed to cattle.  An ethanol plant would be able to take the corn and sorghum, produce ethanol, and sell the DDGS back to the feedlots.  This would also have an impact on the price paid for corn and sorghum since the feedlots would have an acceptable substitute for raw corn and sorghum. 1
Typically, ethanol plants will pay a $.05 premium per bushel over the local market price.  This is due to the typical supply demand balance being changed.  The demand for local corn increases and the price increases as well.  The ethanol plant begins to compete with local elevators for the farmers’ product thus causing a premium to be paid.  The plant will often source 50% or more directly from the farmer.  The balance will be purchased on the open market with the plant looking for the least expensive product available.  Often the plant will buy from the elevators that are also competing with them for the farmers’ product.  This is due to the fact that the plant usually does not have sufficient storage to keep large amounts of corn or sorghum on site.  They need the elevators in the area to be the long-term storage facilities.  Some ethanol plants have even developed programs that have incentivised the farmer to put additional storage on the farm.  This allows the plant to have access to a continuous supply of product. Few, if any, ethanol plants have the trackage that allows them to take unit trains, plus the limited storage makes relationships with the neighboring elevators a must.

“Best Choice” Options for Ethanol Plant locations

There are several key criteria that need to be considered when deciding upon the location of an ethanol plant.  They are listed in the general order of importance as follows:

· Close proximity to plant feedstocks.

· Rail access.

· Road access.

· Availability of utilities; electricity, natural gas, and water.

· Availability of a wastewater treatment plant.

· Close proximity to dried distillers grains markets.

· Access to labor.

· Access to ethanol markets.

Since the plant will be bringing in over three times the inputs than it will be shipping in outputs, close proximity to plant feedstocks is critical.  It will be of additional benefit if the plant can be located in close proximity to one or more of its output markets either ethanol or especially DDGS.

The Kansas Department of Agriculture has broken the state of Kansas into nine districts for the purpose of statistical analysis.  They are north west (NW), west central (WC), south west (SW), north central (NC), central (C), south central (SC), north east (NE), east central (EC), and south east (SE).  Following is a chart of plant input and the two major markets for byproduct and graphs for each of the products demonstrating the potential in each of the Kansas Statistical Districts.  Following the graphs are dot maps depicting where the four commodities are produced.  The data was obtained from the  Kansas Department of Agriculture and the U.S. Department of Agriculture.

	District
	Corn

(bushels)
	Sorghum

(bushels)
	Cattle

On Feed

(head)
	Hogs

(head)

	NW
	74,890,000
	16,253,000
	145,000
	146,000

	WC
	34,090,000
	28,042,000
	430,000
	99,000

	SW
	153,260,000
	36,842,000
	1,165,000
	1,453,000

	NC
	25,545,000
	52,577,000
	60,000
	577,000

	C
	10,025,000
	41,651,000
	115,000
	162,000

	SC
	44,395,000
	31,307,000
	160,000
	187,000

	NE
	46,490,000
	23,856,000
	15,000
	404,000

	EC
	22,035,000
	13,122,000
	30,000
	199,000

	SE
	7,860,000
	20,350,000
	40,000
	226,000

	STATE

TOTAL
	418,950

(000)
	264,000

(000)
	2,160

(000)
	3,453

(000)


There were 1,890,000 chickens excluding broilers in 1998 for the entire state.  The 1997 number for turkeys was 1,900,000.  1998 data has not been divulged to avoid disclosing individual operations.  While there may be some market for DDGS, it will not be a determining factor on plant placement.
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KANSAS CORN PRODUCTION

1 Dot = 15,000 Bushels
 KANSAS GRAIN SORGHUM PRODUCTION

1 Dot = 15,000 Bushels
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MAP OF KANSAS CATTLE PRODUCTION
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1 Dot = 250 Head
KANSAS HOG PRODUCTION
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KANSAS CHICKENS AND TURKEYS

	

	CHICKENS AND TURKEYS, PRODUCTION AND VALUE, 1986-97

	Year
	Chickens Sold 

(Excludes Commercial Broilers)
	Turkeys Raised

	
	
	
	
	

	Number
	Value of Sales 

Dollars
	Number
	Farm Value, 

Dollars
	Number

	
	
	
	
	

	1986 
	1,675,000
	1,675,000
	150,000
	1,725,000

	1987 
	1,450,000
	1,196,000
	231,000
	1,663,000

	1988 
	1,320,000
	772,000
	227,000
	1,827,000

	1989 
	1,100,000
	895,000
	324,000
	3,321,000

	1990 
	70,000
	515,000
	400,000
	3,784,000

	1991 
	816,000
	551,000
	560,000
	4,894,000

	1992 
	910,000
	614,000
	730,000
	7,240,000

	1993 
	580,000
	400,000
	1,230,000
	10,578,000

	1994 
	1,100,000
	495,000
	1,600,000
	14,448,000

	1995 
	400,000
	80,000
	1,600,000
	19,712,000

	1996 
	800,000
	160,000
	1,750,000
	21,560,000

	1997 
	605,000
	121,000
	1,900,000
	21,423,000

	1998
	791,000
	47,000
	Unpublished
	Unpublished



Operating Ethanol Plants in the state of Kansas

South West District

Reeve Agri-Energy is operating a 10 million gallon per year plant processing corn and milo with an associated cattle feedlot and Tilapia aquaculture farm.  In addition, ESE Alcohol of Leoti, Kansas operates a 1.1 million gallon facility using seed corn as its feedstock.

South Central District
High Plains Corporation based in Wichita and has a nearby plant in Colwich that produces 17 million gallons of ethanol from milo.  Pratt would certainly be better located from an input requirement, but may not have the necessary utilities and wastewater treatment facility.

North East District

Midwest Grain operates a 12 million gallon per year facility in Atchison using corn and wheat starch as its feedstock.   
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	Plant

Criteria
	Available/

Yes
	20

Miles
	40

Miles
	60

Miles
	80

Miles
	100

Miles
	Potential

Plant Site

	Feedstock Proximity
	-----
	10
	8
	5
	3
	2
	

	Rail 
	
	
	
	
	
	
	

	    Existing Rail Siding
	7
	-----
	-----
	-----
	-----
	-----
	

	    Mainline Rail 
	10
	-----
	-----
	-----
	-----
	-----
	

	    Short line Rail
	6
	-----
	-----
	-----
	-----
	-----
	

	    Access to two Railroads
	8
	-----
	-----
	-----
	-----
	-----
	

	Roads/Highways
	
	
	
	
	
	
	

	    Class A Road Access
	8
	
	
	
	
	
	

	    Class B Road Access
	6
	
	
	
	
	
	

	Electricity
	
	-----
	-----
	-----
	-----
	-----
	

	    Non-Interruptible
	7
	-----
	-----
	-----
	-----
	-----
	

	Natural Gas (Existing)
	
	
	
	
	
	
	

	    1.5 inch line
	2
	-----
	-----
	-----
	-----
	-----
	

	    3.0 inch line
	6
	-----
	-----
	-----
	-----
	-----
	

	    6.0 inch line
	9
	-----
	-----
	-----
	-----
	-----
	

	    Non-Interruptible
	8
	-----
	-----
	-----
	-----
	-----
	

	Water
	
	
	
	
	
	
	

	    Well Water
	7
	
	
	
	
	
	

	    City Water
	5
	-----
	-----
	-----
	-----
	-----
	

	Waste Water Treatment
	
	
	
	
	
	
	

	    City – w/sufficient cap.
	7
	-----
	-----
	-----
	-----
	-----
	

	    On Site
	5
	-----
	-----
	-----
	-----
	-----
	

	    Ability to land apply
	3
	-----
	-----
	-----
	-----
	-----
	

	Co product Market Proximity
	N/A
	10
	8
	3
	2
	1
	


SITE EVALUATION MATRIX

	Labor Availability
	-----
	7
	5
	3
	2
	0
	

	Ethanol Market Proximity
	N/A
	4
	3
	2
	2
	2
	

	Community Services 
	Within 10

Miles
	
	
	
	
	
	

	    Electrical Maintenance
	3
	-----
	-----
	-----
	-----
	-----
	

	    Machine Shop/Welding
	3
	-----
	-----
	-----
	-----
	-----
	

	    Plumbing 
	3
	-----
	-----
	-----
	-----
	-----
	

	    Hospital
	5
	-----
	-----
	-----
	-----
	-----
	

	    Airport
	1
	-----
	-----
	-----
	-----
	-----
	

	    Schools
	3
	-----
	-----
	-----
	-----
	-----
	

	    Fire Protection
	4
	-----
	-----
	-----
	-----
	-----
	

	
	N/A
	N/A
	N/A
	N/A
	N/A
	Total

Points
	


 You can rate a specific site by filling in the right hand column and totaling your score on the bottom.

RATING

100-130 -  Excellent

  70 - 99  - Good

Less than 70 – Marginal to Poor


FEDERAL AND STATE POLICY CONSIDERATIONS

The environmental benefits of alternative fuels compared to traditional transportation fuels and the renewable nature of ethanol have prompted several environmental and energy related programs at both the state and national level.  The production and use of renewable fuels increases the diversity in our nation’s energy mix while tapping domestic energy resources.  

FEDERAL TAX PROVISIONS AND INCENTIVES

Federal Tax Credits for Blenders: The Energy Tax Act of 1978 established an exemption for 10% alcohol blended gasoline, or gasohol.  This provision has been changed several times since then.  The Budget Reconciliation Act of 1990 adjusted the federal credit to the current $0.54 per gallon.  The Energy Policy Act of 1992 again revised the tax exemption allowing blends less than 10 percent.  

	Ethanol Blend

(% volume)
	Oxygen Content

(% weight)
	Tax Exemption

(cents/gallon blended)

	5.7
	2.0
	3.0

	7.7
	2.7
	4.1

	10
	3.5
	5.4


There are two ways to receive this federal credit: excise tax exemption and blender’s income tax credit.  The producer of finished product (ethanol blended gasoline) that is responsible for tax collection from the consumer is the only entity that may use these methods.  Usually it is the blender of ethanol who is marketing the fuel at retail.  In no case can the producer of ethanol claim the federal tax credits.

These credits to fuel blenders are scheduled to sunset in 2007 on a declining scale with a reduction to 5.3 cents in 2001, 5.2 cents in 2003 and 5.1 cents in 2005.

Excise Tax Exemption: The current federal excise tax for motor gasoline is 18.3 cents per gallon.  The federal excise tax exemption provides blenders a forgiveness of 5.4 cents for a qualified blend of 10% fuel grade ethanol.  The excise tax exemption reduces the wholesale price of neat ethanol by 54 cents per gallon.  The exemption is prorated for blends of less than 10 percent.  Amounts greater than 10% however are not allowed by EPA regulations at this time.  For qualified alternative fuels of 75% ethanol or greater, the blender’s tax credit must be used.  

Income Tax Credit: The Crude Oil Windfall Profits Action of 1980 established the first income tax credit for fuel alcohol blends of 10 percent or less.  A blender may elect to receive a federal income tax credit of 54 cents per gallon of ethanol used, instead of the excise tax forgiveness, for any percentage of ethanol sold as fuel, whether low-percentage blends (10% or less) or alternative fuel (75% or higher).  The blender must have a tax liability to which the credit can be applied.  

State Incentives: Kansas has a $.20 producer payment that is capped at an aggregate of 2.5 million dollars and is split into quarterly payments of $625,000.  Currently it is averaging between $.053 and $.055 per gallon.  This incentive expires in 2001.  The Kansas Legislature will consider extending and perhaps modifying the incentive in the next legislative session.  They may consider a payment on new production or increased production only.

Small Producers Credit: The Budget Reconciliation Act of 1990 also established a 10-cent per gallon tax credit to help encourage the development of new ethanol production facilities, effective January 1, 1991.  This credit is available for ethanol produced at plants with 30 million gallons or less of annual capacity.  Ethanol producers that qualify can deduct from their federal income tax 10 cents per gallon on the first 15 million gallons produced annually.  However, the credit is considered taxable income and taxes must be paid on the amount credited. It may be possible to use the Small Producers Credit to bring in individual investors since the credit is a pass-through if the corporation is structured correctly. Even though there are some limitations on the credit, the economics of the Small Producer Credit should be considered in the planning of a project.  The small producer tax credit is scheduled to sunset December 31, 2007.
Federal Regulatory Programs

Clean Air Act Amendments of 1990: The Clean Air Act of 1970 (CAA) gave the Environmental Protection Agency (EPA) the authority to promulgate regulations affecting fuel quality of conventional fuels, such as lead phase-out.  In 1990, the CAA was amended to include vehicle emission reductions.  The Clean Air Act Amendments of 1990 (CAAA) authorized the EPA to establish air quality standards for pollutants including smog-forming carbon monoxide and numerous ozone-forming emissions.  

The EPA established National Ambient Air Quality Standards (NAAQS) for six principal air pollutants: carbon monoxide (CO), nitrogen oxides (Nox), particulate matter (PM), sulfur dioxide (SO2), ozone, and lead.  Urban areas not meeting minimum clean air standards for these pollutants were required to utilize cleaner burning fuels. 

There are few states that do not have an urban area in violation of NAAQS for either ozone or carbon monoxide from gasoline powered vehicles.  Areas in nonattainment were classified according to the severity or source of pollution.  In 1991, the EPA identified 98 metropolitan areas in nonattainment of ozone levels and 40 areas in nonattainment of carbon monoxide. 

Through the CAAA the EPA created a winter oxygenated fuel program for carbon monoxide nonattainment, and a year round reformulated gasoline (RFG) program for ozone nonattainment.  The standards for emission reductions can be achieved by adding oxygen to gasoline. Ethanol contains 35% oxygen and, when blended with gasoline, helps to increase the combustion efficiency in the engine thereby significantly lowering harmful tailpipe emissions. The reduction of carbon monoxide, volatile organic compounds, nitrogen oxides and carbon monoxide emissions result in improved air quality. 

Until recently, there was two primary oxygenates used in carbon monoxide and ozone nonattainment areas: ethanol and methyl tertiary butyl ether (MTBE).  MTBE is produced from methanol and natural gas and is largely imported from the Middle East.  MTBE is blended 15% in gasoline to achieve the minimum oxygen requirement for reformulated gasoline.  It’s used predominately in the year-round ozone nonattainment markets.  With the pending phase out of MTBE, ethanol will be the dominant oxygenate.  Ethanol is used predominately in the winter CO nonattainment markets.  However, Minnesota requires the use of ethanol year around.

The majority of the increase in ethanol demand in the past 10 years has resulted from these programs. Since 1990, the nation’s ethanol production capacity has more than doubled from 850 million gallons/year to the current 1.8 billion gallons in total production capacity.  The industry continues to grow with 97 million gallons of new annual capacity under construction to come on-line in 2000.  

Oxygenated Fuels Program: Areas classified as carbon monoxide nonattainment were required to establish an oxygenated fuels program for a period of no less than three months each year during winter.  Beginning November 1992, the minimum oxygen requirement for gasoline sold in these areas was 2.7 percent by weight.  This is equivalent of 7.7 percent ethanol by volume in a gasoline blend.  If the federal air quality standard for CO is not achieved by a designated period (at least three months), then the minimum oxygen content increases to 3.1 percent.

Phase I Reformulated Gasoline Program:
Areas in nonattainment of ozone require gasoline to be reformulated to lower volatile organic compounds (VOC) and toxic chemicals by 15 % beginning in 1995 and 25 % in the year 2000.  The emission reduction requirements for air toxins apply year round and the VOC emissions apply only during the summer months.  

Benzene and aromatic hydrocarbons cannot exceed 1.0 percent and 25 percent by volume of gasoline respectively.  Nitrogen oxides (NOx) may not exceed 1990 levels of conventional baseline gasoline.  The minimum oxygen content for reformulated gasoline is set at 2.0 percent by weight or 5.7 percent by volume of ethanol blended with gasoline.

	PRIVATE
Mandated RFG Program Areas

	Control Area
	Estimated Population
7/1/96 (thousands)
	Program Start Date

	Baltimore, MD
	2,436
	January 1, 1995

	Chicago-Gary-Lake County, IL-IN-WI
	8,219
	January 1, 1995

	Hartford, CT
	1,640
	January 1, 1995

	Houston-Galveston-Brazoria, TX
	4,253
	January 1, 1995

	Los Angeles-Anaheim-Riverside, CA
	15,495
	January 1, 1995

	Milwaukee-Racine, WI
	1,784
	January 1, 1995

	New York City, NY-NJ-CT
	18,511
	January 1, 1995

	Philadelphia, PA-NJ-DE-MD
	6,092
	January 1, 1995

	Sacramento, CA
	2,073
	June 1, 1996

	San Diego, CA
	2,655
	January 1, 1995

	Total Population, Mandated Areas
	63,161
	23.8% of total U.S. population

	Total U.S. Population
	265,284
	

	Sources: Mandated Areas - Environmental Protection Agency, "List of Reformulated Gasoline Program Areas July 2, 1998." Population - U.S. Census Bureau, Place and County Subdivision Population Estimates. 


Phase II Reformulated Gasoline: The Phase II reformulated gasoline (RFG) standards consist of two fuel specifications (maximum benzene content and minimum oxygen content) and three performance standards applying to automobile emissions of volatile organic compounds (VOC) during the summer months and nitrogen oxides (NOx) and toxic air pollutants (TAP) year-round (See Table). The emissions reduction performance standards are measured by use of a mathematical model that relates each type of emission to specific fuel components. The emissions reductions are measured relative to the average gasoline produced in 1990 (the "baseline gasoline"). The application of an emissions model provides refiners some flexibility in producing gasoline to meet the emissions reduction performance standards. 

Phase I of the RFG program required refineries to begin production of RFG on December 1, 1994, using the simple emissions model, which judged emissions compliance by use of four gasoline variables (Reid vapor pressure, oxygen, benzene, and total aromatics). In January 1998, refiners were required to switch to the Phase I complex emissions model, which introduced four additional variables (sulfur, olefins, and II distillation limitations). Phase II of the RFG program will apply to all RFG in the distribution system beginning January 1, 2000. The Phase II complex emissions model uses the same variables as the Phase I complex emissions model. However, the estimated emissions using the Phase II model are different from those predicted by the Phase I model. 

The VOC, NOx, and TAP emissions reduction performance standards under Phase I using the Phase I complex emissions model and under Phase II using the Phase II complex emissions model are not directly comparable because of the differences between the Phase I and Phase II  complex emissions models. An approximate comparison is provided in the following Table, which estimates emissions of a fuel that complies with Phase I requirements but uses the Phase II complex emissions model. The comparison indicates that Phase I winter RFG comes very close to meeting the Phase II winter emissions reduction requirements for TAP and NOx. In fact, the average quality RFG produced during the 1997 - 1998 winter (December 1997 through February 1998) already met the Phase II RFG requirements (this is described in more detail later in this report). The difficult task facing refiners is meeting the required additional reductions in VOC and NOx during the summer months. The additional Phase II reduction in summer TAP emissions is small, and is also already being met by refiners. 

Energy Policy Act of 1992: The Energy Policy Act of 1992 (EPACT) provides federal mandates for alternative fuel vehicles (AFV). The primary goal of EPACT is to reduce the nation’s dependence on crude oil imports.  The Act defines alternative fuel as natural gas, liquid propane gas, or other fuels containing at least 85 percent alcohol by volume.  Hydrogen, liquid fuels from coal, and electricity are also included. 

Government and private sector fleets that qualify (fleets with 20 or more vehicles operating in metropolitan areas with a population of more than 250,000) under this program are required to include AFV’s in their fleets.  Beginning with 1998 models, fleets with ten or more vehicles in the nation’s smoggiest cities must buy clean fuel vehicles.  Thirty three percent of the total fleet purchases must be CFV.  In 1999 this increases to 50 percent and 70 percent in the year 2000.

In addition, federal fleets are mandated to use, whenever possible, commercial fueling facilities that offer alternative fuels to the public.  

EPACT also addressed provisions regarding the production, utilization and technological advancement of renewable energy.  In 1994, $50 million was authorized through the Renewable Energy & Efficiency Technology Competitiveness Act of 1989, which set specific goals regarding the production of ethanol from biomass.  

In most markets, where an oxygen requirement is in place, ethanol’s market share has continued to climb.  This has been driven by the price advantage provided by the federal tax incentive and the growing adverse health affects of Methyl Tertiary Butyl Ether (MTBE).  

Carbon Monoxide Nonattainment: There are presently 21 carbon monoxide (CO) nonattainment areas in the U.S.  The CO program requirements are simple and straightforward.   These areas require 2.7 percent by weight oxygen in all gasoline sold from November through February of each year.   There are some exceptions in the northeastern U.S. where there are some longer periods and in California where the standard is 2 percent by weight.   

Even in the face of stiff competition from MTBE, ethanol’s market share has continued to climb in nearly all of these CO areas with some shares as high as 100 percent.  While the program has been tremendously successful, there are some cities where excessive CO is continuing to be a recurrent problem and now may face even higher standards.   At one time, it was believed that the CO program would begin to phase out by the middle of the 90’s.   Now it looks as though it will be in place for an extended period.

[image: image7.png]



Ozone Nonattainment: The ozone (smog) nonattainment areas are potentially major growth markets for ethanol.  This program requires that cities classified as ozone nonattainment areas achieve reductions in ambient levels of ozone by either opting into the Reformulated Gas (RFG) program or by developing their own ozone reduction program.  This is a long-term commitment requiring the use of RFG and has the possibility of substantial expansion over the course of the next ten years.  Should a city choose to develop their own non-RFG program, it must demonstrate to the EPA that the methods implemented will result in the achievement of ambient air quality levels within the parameters established by the Clean Air Act for ozone nonattainment areas.

It is certain that many more cities will either opt into an RFG strategy or will be required by the EPA to initiate an RFG strategy over the next several years.  This may represent a major opportunity for ethanol as long as it is allowed to compete in these markets under current clean air regulations.

Traditional Attainment Markets: Attainment areas are classified as any area in the United States that is not designated by the EPA as “non-attainment.” As market demand increases for ethanol in the RFG and CO areas, product migration will occur unless ample production is in place to service this demand.  Product migration is the movement of product from attainment areas to nonattainment areas, often leaving the attainment area with reduced product availability and higher prices.  This also could have important ramifications for an Iowa plant, which could fill the void created by product migration.  

State Low Sulfur, Low RVP Gasoline Initiatives
Lowering RVP and sulfur circumvents the comparatively more expensive requirement for oxygenates in RFG while still reducing VOC emissions. Atlanta and Birmingham have plans for a low sulfur, low RVP gasoline. As with the RFG proposals, EPA has yet to approve 160 thousand barrels per day in total low sulfur, low RVP gasoline for these cities (Table). In addition, the regulations requiring RFG, complete with oxygenates, in ozone noncompliance areas may have to be repealed. The proposed gasoline has summertime 7.0-psi RVP content and 150 ppm sulfur. 

Some petroleum companies have offered to supply a low sulfur gasoline to service territories in the Eastern half of Texas while the State considers altering their State Implementation Program (SIP) to require a low sulfur, low RVP fuel. Proximity to the Gulf Coast refining center and ample pipeline and storage capacity facilitates this discretionary, early move to a clean fuel. The demand for low sulfur, low RVP gasoline would start at almost 610 thousand barrels per day. 

While the technology to produce low sulfur, low RVP gasoline is available, it requires modifications to refineries and has not yet generated substantial interest.  However, the interest in low RVP gasoline could increase significantly as the MTBE market diminishes and the petroleum industry looks for alternative methods.

	PRIVATE
Potential Total U.S. Requirement for Gasoline by Type
(thousands of barrels per day)

	Program
	1997
	2000
	2004
	2010

	Conventional
	5,301
	5,063
	2,847
	N/A

	Oxygenated
	233
	271
	297
	330

	Phase 1 RFG
	2,674
	N/A
	N/A
	N/A

	Phase 2 RFG
	N/A
	2,857
	3,056
	3,313

	Potential RFG Opt-In Areas (1)
	N/A
	257
	258
	259

	Low Sulfur, Low RVP
	N/A
	160
	770
	771

	Tier 2
	N/A
	N/A
	1,997
	4,368

	1997 NAAQS (2)
	N/A
	N/A
	N/A
	975

	Total Gasoline Consumption
	8,220
	8,590
	9,220
	10,010

	Notes: 
(1) As of March 31, 1999. 
(2) Motor gasoline product quality requirements may not be substantially different from those of Phase 2 RFG. 
N/A = not applicable. 
Totals may not equal sum of components due to independent rounding. 

Source: 1997 volumes from Energy Information Administration, Petroleum Marketing Annual, DOE/EIA-0487(98) (Washington, DC, June 1998), Table 50; U.S. Census Bureau. Forecast volumes from Energy Information Administration, Annual Energy Outlook, DOE/EIA-0383(99) (Washington, DC, December 1998), 


Midwest States and Oxygenated Fuel Initiatives

Minnesota: Minnesota now has a statewide, year-round oxygenate requirement in their gasoline.  The idea in Minnesota was to produce sufficient ethanol in-state to fully satisfy the statewide demand.  In order to accomplish that objective, the state initiated an incentive program of $.20 per gallon produced in the state.  The concept has worked well and there are now 15 ethanol plants in Minnesota.  

Wisconsin:  Both the state Assembly and the state Senate have approved the establishment of a 20-cent per gallon producer credit.  Governor Thompson is expected to sign the bill into legislation when it reaches his desk.  The state ethanol subsidy will be limited to 15 million gallons per year per producer, for a total of $3 million per year for 5 years.  The first likely to receive the subsidy will be City Brewing of La Crosse.

Nebraska:  The proposal that was before the Nebraska legislature has failed to pass.  The bill was an Oxy-Fuel bill titled LB 389.  This bill required the phase in of minimum oxygen content in the fuel beginning 1/2001 with a 2% minimum oxygen content maximizing out in 1//2003 with a 3.5% minimum oxygen content.  While the prospects for the bill were encouraging it was not able to survive when it reach floor debate.  The bill was designed to ultimately become a renewable fuel requirement.  With 70 counties in Nebraska struggling financially due to the downturn in agriculture, the bill was seen as providing an economic benefit to those counties.  Another attempt may be made in 2001

South Dakota & North Dakota: Currently there are no legislative initiatives regarding ethanol in either of these states, although it may be interesting to note that South Dakota’s Senator Tom Daschle is proposing a renewable fuel requirement on a national level.

Illinois:  The Illinois legislature will not be in session until April.  At this time, there is no legislation regarding oxy-fuels or ethanol that has been previously introduced.  There was at one time a proposal for a tax reduction on bio-diesel and/or oxy-diesel.  This proposal did not progress.  Currently in Illinois, there doesn’t seem to be much interest in further legislation of any type that would support an oxygenate fuel requirement.

Iowa:  The Iowa legislature just convened in middle January.  To date, there is neither proposed legislation nor are there any legislators that are championing any type of legislation that promotes oxy-fuels or ethanol.  In the previous session, there was a bill introduced that was similar to Minnesota’s requiring an oxygenate standard.  This bill was not able to progress very far.  There were editorials and letters to the editor protesting a mandate and supporting the right of “choice”.  Any similar legislative initiative would have a difficult time if it were seen as a mandate.  The Governor, however, is supportive and, with his Secretary of Agriculture, is looking at ways a bill might be written so that it is not seen as a mandate.  Any legislation will be difficult at best to move through the Iowa Legislature.

Ohio:  There is currently no legislation or legislative proposal before the Ohio legislature.  Ohio has imposed term limits and the majority of the House of Representatives will be turning over.  Compounding this issue is the school funding issue.  The Ohio Supreme Court has declared the method of school funding to be illegal and the entire state is consumed with this issue.  It will be at least a year and a half before any legislation supporting ethanol can even be approached.

Missouri:  While there is some recognition by the governor of Missouri as well as numerous legislators that there should be some sort of initiative supporting cleaner burning fuels as well as ethanol, there is currently no legislation being proposed.

MTBE Bans

MTBE has recently been found to contaminate water supplies in areas where RFG is used containing this oxygenate.  California has already initiated a ban on MTBE and other ozone nonattainment markets are expected to follow. 

In the case of ethanol, the United States produces about 80,000 barrels (one barrel = 42 gallons) per day of ethanol to meet current demand for all uses. California currently produces approximately 400 barrels per day. In the near term, if California turned to ethanol to fulfill its oxygenate requirement, it would require the majority of ethanol that is being supplied to other users around the country. In order to secure the necessary volumes, California refiners will have to purchase the ethanol by bidding above and beyond what present users pay. This action would cause the price of ethanol to increase significantly above its current market price. Beginning in 2002, California refineries would require as much as 75,000 barrels per day of ethanol and up to 142,000 barrels per day of additional gasoline imports to meet demand.

Source: Supply and Cost Alternatives to MTBE in Gasoline, California Energy Commission

ETHANOL MARKETS

Market Overview: The primary market drivers for fuel ethanol in the U.S. are octane requirements and oxygen requirements as well as toxic air reductions.
For any Kansas project, markets will likely be divided up into three categories, local, regional, and national.  

One of the most important marketing decisions to be made will be the allocation of production to the various markets.  If too much product is sold locally, the local price will be depressed.  If too much is sold regionally or nationally, transportation costs will be increased and opportunities to service a less expensive local market will be forgone.  A good balance between local, regional and national, and potentially international markets will be required to achieve a maximum revenue return to the plant.

U.S. ETHANOL DEMAND

(000 Gallons)
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Source: Energy Information Administration

Local Markets: Local markets while the easiest to service often are the first to become oversold, which depresses the price.  Refined Fuels Terminals in Kansas City, Olathe, Topeka, Wichita, McPherson, Augusta, Coffeyville, Phillipsburg, Concordia, Hutchinson, and Arkansas City are all potential delivery points for ethanol.  The major marketers in Kansas are Country Energy, a joint venture between Cenex Harvest States and Farmland, Koch, Sinclair, Phillips, Total, BP Amoco, and Texaco.  However, the consumption of ethanol in the state of Kansas is only 3,021,000 gallons on an annual basis based on information from both the Department of Energy and the state of Kansas.  Therefore a local market must be developed or the vast majority of ethanol produced must be shipped either regionally or nationally.  What must be weighed is the cost of truck transportation to local markets versus rail transportation to regional or national markets.  In the current situation, unless a local market is developed, the product must be shipped by rail.  There are occasionally opportunities to obtain backhaul rates from local trucking companies.  These are rates that are reduced since the truck is loaded both ways.  Normally the trucks drive to the refined fuels terminals empty and load product for delivery.  A backhaul is the opportunity to load the truck to drive to the terminal.  
Regional Markets: Typically a regional market is one that is outside of the local market, yet within the neighboring states.  This market will likely be serviced by rail, and is within a 450-mile radius of the plant.  The regional markets for ethanol plants in Kansas would include Minneapolis/St. Paul, Omaha, Kansas City, the Front Range cities in Colorado including Denver, Fort Collins, and Colorado Springs, Chicago, Indianapolis, St. Louis, and Wichita.  On a stretch, you could perhaps include Albuquerque, Phoenix, Las Vegas, and Salt Lake City.  There are other cities within this circle that would also be classified as regional accounts.  Generally, this is business to develop.  The freight is reasonable, the competition, while aggressive, is not too severe, and the turn-around time on the rail cars is an advantage.  In addition, it is often easier to obtain letters of intent to purchase product from regional buyers than from national buyers.  These letters, while not binding, do tend to raise the comfort level of the financial lending institutions.  Not surprising in a regional market, letters of intent to purchase are taken quite seriously by the buyer.  

Regional pricing tends to follow national pricing less the freight difference.  As with national markets, the use of a group-marketing program or a broker is advantageous, especially in the first year(s) of operation.

National Markets: Recently, California has been the focus of a major ethanol campaign as MTBE is now being phased out.  Although perhaps not practical, California represents a potential market for almost all of the industry’s total current production.  

While there is a great deal of focus on California, another emerging ethanol market in the Northeast is poised for opportunity.  As in California, the primary drivers are the health and water concerns surrounding the use of MTBE.  Oxy-Busters of New Jersey has been actively seeking the ban of MTBE use for over 5 years.  California has been successful in its attempts to get MTBE off of the market.  It is likely that other states including many in the Northeast will follow suit.  As this happens, there could be tremendous market potential for ethanol in these areas depending  on how ethanol is treated by the federal EPA as an RFG fuel component.
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Retail Gasoline Data Source: Energy Information Administration (EIA). (1999 Retail Gasoline information not yet available from EIA.) 

Ethanol and Corn Data Source: Hart’s Oxy-Fuel News  

Prepared by Bryan & Bryan Inc.

Marketing Options: The most likely scenario for ethanol plants in Kansas would be to participate in filling the regional product void created by large producers moving product to California and eventually to the Northeast.  There may also be opportunities to ship product to California directly from the plant, but it is much more likely that 70-80 percent of ethanol sales would be done on a regional basis.

A number of plants have formed marketing pools.  This can significantly enhance their opportunity to move product out of the region.  Another option that some have taken is to retain a firm to sell a portion of the ethanol into national and even international markets.  Some companies are opposed to the fees charged by these brokerage firms  (ranging from $.03-. 05 per gallon), while at the same time losing $.10 per gallon doggedly overselling into their local and regional market.  As plants come on line in Kansas, there may be opportunities to form marketing pools.

The importance of moving the majority of the product produced into the local and regional markets cannot be stressed strongly enough.  Unless the plant has the benefit of hiring an experienced marketer to sell the ethanol, garnering a piece of the national market will not only be difficult, it will also be very price competitive.  Especially in the beginning, the use of a cooperative marketing organization or a broker for entrance into the national markets is highly recommended.  The other aspect of marketing nationally is the increased risk of not collecting the funds for the product sold.  A 28,000 gallon rail car that is delivered without a prepay represents over $30,000 in accounts receivable. Payment arrangements up-front are possible, but come with an economic cost.

National markets might include: Detroit, Seattle, Portland, California, Louisville, Memphis, Pittsburgh, Tucson, and more.  Presently the average national ethanol price is $1.14 f.o.b. the plant.   

Ethanol Market Summary: The ability to divide product effectively between local, regional, and national markets is extremely important.  So much so, that it is almost imperative that either an experienced marketer is hired, or the ethanol marketing be contracted to a broker or a cooperative marketing group.

A healthy market division would be to sell no more than 30% of the ethanol into the local market, 40% into the regional market, and 30% into the national market.  Should the local or regional markets increase, the percentage can adjust accordingly.  Generally speaking, the ethanol industry has always produced enough product to meet the demand, seldom over, never under.  Since the local market in Kansas is so restricted, a good mix in Kansas might be 10% in the local market, 50% in the regional market and 40% in the national market.
U.S. & KANSAS DRIED DISTILLERS GRAINS

Dried Distillers Grains is a co-product of a dry milling operation.

DISTILLERS GRAINS

 Distillers grains production from dry mill ethanol plants, including all of the variations mentioned below, averaged 450 thousand tons annually from 1944 until the early 1980’s in the United States.   Current annual production exceeds 2.1 million tons.  

Whole Stillage: The residual product of distillation is whole stillage, a mixture containing approximately 10% solids from the grain and 90% water.  For each 5,000 bushels of grain ground, approximately 192,000 gallons of whole stillage is produced.  Most frequently, the whole stillage is sent on for further processing, but it’s not imperative.

Whole stillage is an excellent cattle feed, but because it must be fed fresh daily, good management is needed, especially if the product is transported.  In the United States, whole stillage is rarely fed without further processing.  Also, it would be particularly difficult to manage in large volumes.  

Distillers Wet Grains (DWG): Most ethanol producers process the whole stillage to at least the next step.  After the whole stillage passes through a centrifuge, there are two streams of product.  One is Distillers Wet Grains (DWG), the other is thin stillage and is addressed in the next paragraph.  DWG leaves the centrifuge at 55-65% moisture.  Like whole stillage, DWG also makes an excellent cattle feed.  Cattle prefer distillers grains in a moist form rather than in the more convenient to handle dry form.   Whereas the value of the protein in both wet and dry is well documented, test results from the University of Nebraska as well as other research universities indicate that distillers wet grains are superior because drying distillers grain may slightly damage the protein of the feed.   This reflects somewhat in the rate of gain of the cattle.  

Thin Stillage: The water that is separated off in the centrifuging process is most frequently referred to as thin stillage.  It contains 2-5% dry matter as “fines” that escaped screening or centrifuging.  The composition of the thin stillage will vary according to the process technology of the plant, but generally thin stillage contains between 5% -10% protein, fiber, fats and oil.   At several ethanol plants, the thin stillage is sold to nearby livestock & dairy farmers.  Once educated about its nutritional value and convenient handling, thin stillage often becomes the feed supplement of choice.

Distillers Dried Grains (DDG): The DWG comes off the centrifuge at about 65% moisture and then goes into the dryer, producing an end product of about 10% moisture and approximately 30% protein.  When producing corn distillers dried grains (DDG), it is relatively easy, with good drying practices, to produce a light golden color feed product with good consistency.

Condensed Distillers Solubles (CDS): In most ethanol plants, the thin stillage is evaporated to a thick syrup called Condensed Distillers Solubles (CDS).  The solubles are concentrated to 35 - 40% solids by boiling off the water in an evaporation process.  The CDS is generally referred to as the syrup and is often sent back to the dryer and blended in with the distillers grain.  CDS can also be sold as a feed supplement rather than adding it to the DDG.

Distillers Dried Grains with Solubles (DDGS):  Distillers Dried Grains with Solubles (DDGS) is produced when the CDS returns to the centrifuge to be mixed with the DDG.  The addition of the soluble fraction increases the protein and vitamin potency of the final product and also removes the logistical problems associated with marketing liquid feed. This is the most common and highest volume form of feed product derived from a dry mill facility.

The Markets: Historically, the distiller grains market has been rock steady in comparison to the ethanol market.  However, recently, there has been a downturn in the DDGS market that has caused prices to slip below $100 per ton.  Some areas have seen prices in the $70 per ton range.  The three general geographical DDGS market categories are listed below.  Each has been tagged with a $/ton figure, which reflects historic prices.  The purpose of this comparison is merely to demonstrate the relative geographical price differences that can be expected.

· Local - generally will generate the highest prices, but has volume restrictions. Example: $95/ton.

· Regional - has the advantage of being domestic, but freight adds up.  

      Example: $90/ton.

· Export - has the lowest prices, but plays an important role as an inventory management option.  Example: $85/ton.

Historic Pricing of Corn and DDGS:
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While the corn and DDGS prices do not track exactly, they do tend to generally follow each other.  The domestic and international soy meal markets, dairy, poultry, and cattle markets, and seasonal changes due to summer pasturing also impact DDGS prices.  The rule of thumb is that roughly 75% 

of the increase price in corn can be offset by an increase in the selling price of DDGS.  While this generally holds true, it is not always the case and the above mentioned market externalities often impact the price of DDGS to a greater degree than the price of corn.  
Local DDGS Markets: 
Cattle and Hogs Ranking by State
Cattle & calves on 
000 
  
TX        NE      KS       CO      IA      OK       CA        SD

feed as of 1/1/99         head  
          2,730   2,240   2,160   1,160   1,020     415       400      355

All hogs and pigs 
000
  
IA        NC      MN      IL        IN       NE      MO        OK
12/1/98                        head            15,300   9,700   5,700   4,850   4,050   3,400   3,300     1,920   

Kansas ranks 10th in hogs with 1,590,000 head.

A comparison of Kansas’ ranking in cattle and calves as well as hogs and pigs show that Kansas has a large potential market for DDGS.  Currently research is being conducted at the University of Minnesota regarding the hog’s ability to digest amino acids.  Minnesota and South Dakota ethanol producers as well as the Minnesota Corn Growers funded the research.  While the report has yet to be published, the results are very encouraging.  The research report should be released in a couple of months and will be published in Feedstuffs magazine as well as the National Hog Farmer.  If the results of the study are as predicted, a very large market would be created in the state of Kansas.  

The number of poultry farms in Kansas has declined significantly.  The turkey industry is on the rise.  As is typical in any feeding operation, the grower will look at the least cost energy source.  The plant would have to provide an analysis that DDGS is the least cost form of energy before a market could be developed.  

There are several companies that will market DDGS.  The advantages of using such a marketing firms are numerous.  It allows the plant personnel to stay focused on plant operations.  It eliminates the need for a marketer as well as clerical billing functions.  It improves cash flow since the plant receives a check when the scale ticket is submitted.  While there is a fee for these services, the benefits would seem to outweigh the costs.  The marketing firm may also be able to obtain better rail rates due to their volume of rail shipments.

AN ANALYSIS OF POTENTIAL CO2 MARKETS 

Currently in the U.S., one third of the carbon dioxide produces is captured and two thirds is vented into the atmosphere.  The ethanol plant can easily capture raw Carbon Dioxide.  However, it must be processed further if it is to be used for commercial purposes.  A CO2 processing company would prefer to use high pressure CO2 since it reduces their capital costs for equipment and processing costs.  Today there are several companies in Kansas that produce high pressure CO2.    Typically, a CO2 processing company will construct a processing facility next to the ethanol plant. The raw CO2 is then piped to the processing facility for finishing.  The gas company pays approximately $5.00 per ton for raw CO2.  In order for the processing facility to be economically viable, there must be a close market for the finished CO2.  Packing plants will use CO2 in their process and this may be a viable market considering the amount of cattle in Kansas.  A close study would be required after a site has been picked.  The opportunity to capture carbon dioxide should not be included in the economics of determining the viability of a plant, but rather regarded as potential incremental revenue.

SITE EVALUATION

Location: The criterion for a good site encompasses numerous factors.  Good drainage, sufficient road and rail access, utility availability, and adequate on-site space to allow unfettered movement of trucks and other equipment.  Other considerations include a qualified or trainable labor force and community facilities that are capable of attracting and keeping top management personnel that may come from outside the area.  Access to an airport is important as well as good medical facilities.  Injury at an ethanol plant, while not a common occurrence, does happen and medical expertise needs to be available.  

Road Access: There are basic requirements for adequate road access.  There should be turn lanes for both entering and leaving the plant site onto the main highway.  The road to the plant from the highway (if it is separate) must be well maintained (Class A) and sufficiently wide to accommodate the passage of two semi trucks.  In addition, the entrance onto the access road and the highway should provide an unrestricted view in all directions. 

Rail Access:  Rail access is critical for the efficient and profitable operation of the plant.  As is evident later in the report, there will be a great number of railcars leaving the plant with ethanol and DDGS.  There is also a potential for inbound grain cars of corn.  As a site is evaluated, it would be beneficial to find a location that has access to two rail lines.  This will provide competitive opportunities that the plant can capitalize upon.

Site Acreage Requirements: As a general rule, the following site size requirements would be applicable for an ethanol production facility:

· 10 million gpy…10 acres

· 15 million gpy…14 acres

· 20 million gpy…18 acres

· 30 million gpy…19-23 acres

· 40 million gpy…30-35 acres

The increase in site size requirements is not linear with the increase in the size of the plant.  These acreage requirements will vary depending on the externalities of the project, e.g. grain storage, waste water treatment, alcohol storage, percent of rail vs. truck traffic, and expansion plans and vertical integration goals.  In addition to the obvious utility considerations, two very important considerations in sizing a site are traffic patterns and future expansion plans.  The actual footprint of the plant itself is quite small.  

Expansion possibilities must also be given careful consideration.  While expanding the actual production level of the plant may not require huge amounts of plant space, additional corn storage, alcohol storage, DDGS storage and truck access will be required.  Also, should future plans include the incorporation of some type of vertical integration such as hydroponics, aquaculture, or a cogeneration unit; site-sizing considerations have to reflect those potential alternatives in the onset of project planning.

Finally, post construction access to the various parts of the plant is also of some importance.  The addition of a tank, evaporator, new dryer, or some other piece of equipment that is built off-site and transported to the plant for incorporation into the process will require that the area surrounding the physical plant be of sufficient space to allow truck and crane access.  

ASSUMPTION TEMPLATE FOR AN ETHANOL PLANT 

(PER MILLION GALLONS OF PRODUCTION)
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Plant Inputs

· 374,532 bushels of corn/sorghum (based on a 2.67 conversion factor)

· 1,875,000 gallons of fresh water

· 1,162,500 KwH of electricity

· 44,875 MCF of natural gas

Plant Outputs

· 1,050,000 gallons of 198+ proof denatured ethanol

· 3,090 tons of Distillers Dried Grains with Solubles (DDGS)

Transportation Statistics

· Incoming

· 468 truckloads of corn/sorghum

· Outgoing

· 125 truckloads of ethanol or 33 railcars

· 103 truckloads of DDGS or 39 railcars

The information above is shown to provide a quick overview of the plant statistics.  Variances in these numbers may occur depending on the final ratio of truck vs. rail shipments, the technology utilized in the plant, and the actual conversions of corn to ethanol.

RESOURCE ASSESSMENT

The resources available to the plant are a critical component of its long-term success.  Many ethanol plants in the United States are approaching 20 years of operation.  Therefore, long-term projections are important.  The primary resources covered in this section include corn, water, fuel/energy, and transportation.

Corn: Corn requirements for a 20-million gpy ethanol plant will range between 7.5 - 8 million bushels annually.  In a typical dry mill plant the corn is ground whole, mixed with water, cooked and fermented.  The alcohol and mash are then separated by heat.  The alcohol continues through a de-watering process until it reaches a near neat (200-proof) level.  The mash is sent through a centrifuge to remove most of the suspended solids and then dried into DDG.  The water from the centrifuge (thin stillage) contains the remainder of the DDG (45%) in the form of dissolved solids.  This is generally sent to an evaporator to boil off the water and the resulting syrup is mixed back with the drying DDG to form DDGS (Distillers Dried Grain /w Solubles).

1998 Corn Production
State Rank        

IA         IL        NE       MN       IN        OH       SD        KS
(000,000 bu.)                         1,769    1,473   1,239   1,032     760       470       429       418

1998 Sorghum Production

State Rank        

KS         TX        NE       MO       OK        IL       SD        AR
(000,000 bu.)                           273         186        62         41          25        14       11         11
Source:  USDA

The impact of DDG/DDGS and Distillers Wet Grain (DWG) is detailed in an earlier section.  It is, however, important to make comment again that the availability of a high quality feed supplement (DDGS/DWG) to area feeders can help to offset their corn requirements and, thereby, minimize the feed cost impact created by higher corn prices.

Water Considerations

Water:  The development of new and innovative technologies has reduced water consumption in an ethanol plant from 25 gallons per bushel of corn processed in the early 80’s to less than 5 gallons of fresh water per bushel today.    

Fresh water requirements for a 20-million gpy ethanol plant would be about 37,000,000 gallons per year.  Much of the water used in an ethanol plant is recycled back into the process.  There are, however, certain areas where fresh water is needed.  Those areas include boiler makeup water and cooling tower water.  Boiler makeup water is treated on-site to minimize all elements that will harm the boiler.  Recycled water cannot be used for this process.  Cooling tower water is deemed non-contact water (it does not come in contact with the mash) and, therefore, can be regenerated back into the cooling tower process.  The makeup water requirements for the cooling tower are primarily a result of evaporation.

Waste Water Treatment: Depending on the type of technology utilized in the plant design, much of the water can be recycled back into the process, which will minimize the effluent.  This will have the long-term effect of lowering wastewater treatment costs.  Many new plants today are zero or near zero effluent facilities.  At most, there should be no more than 200 gallons per minute of effluent.  The water from the cooling tower and the boiler blow-down water will be able to put in a pond and eventually released to the environment.

Fuel for the Plant
Significant strides have been made over the past 15 years to reduce the energy intensiveness of ethanol production.  Presently, about 40,000 Btu’s of energy are required to produce a gallon of ethanol, which contains 76,000 Btu’s of energy.  This is in contrast to fifteen years ago when as much as 65,000 Btu’s were required to produce the same ethanol gallon.  None-the-less, the energy requirements for ethanol production remain substantial.  Mismanaged, it can have a deleterious affect on bottom-line profits.  

Natural Gas: The natural gas requirements for a 20-million gpy plant would be 898,000 MCF annually.  

Propane: Propane is typically more expensive than natural gas.  Even though it contains more Btu’s per equivalent unit than natural gas, when a price per Btu comparison is made it usually remains more expensive.  Some have suggested that it is double the price, but most often that is not the case.  A more realistic spread is about 50-70% higher than natural gas.  That spread fluctuates with events in the Middle East and other parts of the world.  

Options: If natural gas is available, it is usually a significant economic advantage over propane.  However, should natural gas not be available, or should the price of natural gas be priced at a level not conducive to its long-term use, it is then of the utmost importance to have options.

The primary option for supplementing natural gas would be propane.  The primary option for supplementing propane in the absence of natural gas could be coal.  Methane gas produced from an anaerobic digester can be used as a minor supplemental fuel, but not as a total replacement fuel.  The feedstock for the digester could be made up of several various streams.  

Typically the least expensive feedstock, but most difficult to collect, would be manure from feedlots.   Manure is a commodity that is certainly readily available, however, it requires the use of concrete confinement areas in order to eliminate dirt and debris.  The decision of plant placement should not be based on the availability of manure from a feedlot.

Another potential digester feedstock would be the thin-stillage generated in the ethanol manufacturing process.  The thin stillage is the liquid remaining after the mash has run through a centrifuge.  When the alcohol and mash are separated in the stripper column, the mash contains about 8% total solids.  These solids are made up of suspended solids and dissolved solids (at a ratio of about 50-50).  The mash is sent through a centrifuge, which removes nearly all of the suspended solids and a small portion of the dissolved solids.  The remaining dissolved solids constitute about 45% of the original 8% total solids.  This watery stream is called thin stillage.  The thin stillage is generally sent through an evaporator that boils off the water and creates syrup from the 45% remaining dissolved solids.  This syrup is introduced back into the drying Distillers Dried Grains (DDG) and in doing so reunites the two components separated by the centrifuge to create Distillers Dried Grains with Solubles (DDGS).  

Even in the evaporator not all of the solids are able to be collected.  The water coming from the evaporator still contains somewhere between 4 - 6% dissolved solids.  This can become the feedstock for the anaerobic digester.  The digester converts almost 100% of the remaining solids into methane gas.  The discharge water from the evaporator is so clean it can be sent directly to the city waste treatment facility with no further clarification.  Some plants are now recycling the digester water directly back into the cook line, nearly eliminating their effluent discharge and substantially reducing their fresh water demand.

If  100% of the thin stillage were used as a feedstock for an anaerobic digester, it could, theoretically, create sufficient methane gas to offset almost 100% of the plant’s outside gas requirements.  There is, however, a significant trade-off in doing so.  The evaporation of 100% of the thin stillage would reduce the total DDGS output by 45%.  At $100 per ton ($.05 per pound), the sale of DDGS generates approximately $35,300 in revenue daily.  If 45% of the total volume were used to feed the digester, approximately $15,885 in daily revenue would be lost.  

A number of plants have installed single bottle digesters at an approximate cost of  $300,000.  These small digesters are used more for treating effluent than for the methane gas that they generate.  At an operational cost of just a few dollars per day, they become a very effective waste treatment option.

When all facets are taken into consideration, the installation of an anaerobic digestion system would likely provide a rather short payback and continue to generate net savings in operational costs.

Electricity: Because the total energy usage of a 20-million gpy plant is in excess of 2.5 megawatts annually, the power supply can be done on a bid basis. A 20-million gpy plant would utilize about 23,225,000 KwH annually.  

Transportation:  Moving product out of the plant is a major expense.  While most outgoing shipments are freight-on-board (f.o.b.) the plant, the cost is still reflected in the selling price of the product and figured into the overall cost of production.

Rail service is an important element because of the expanding nationwide market for ethanol and because there is not a good local market for ethanol in Kansas.   While truck shipments can accommodate the production of the plant, they are, from an economic standpoint, limited in the range to which they can deliver product.

Although some ethanol plants operate successfully without rail, the accessibility of rail service is of no small importance to the profitability of the plant.  If 100% of the product is sold in a region suitable for truck delivery only, within a very short time the market will reach a saturation point and the price will reflect the oversupply.  As has been discussed earlier, it is essential to divide product sales between local, regional, and national markets in order to help maintain stable pricing in all three

In terms of freight rates, rail is considerably more cost effective.  Moving product from Kansas to the Northwest, or California could be accomplished for about $.10 - .14 per gallon.  Generally, the market prices in those areas reflect the additional freight costs associated with getting the ethanol there.  Lower rates can be obtained through a negotiated contract.  In terms of markets that are closer, but yet beyond the range of economical truck transportation, railed product could be shipped to Minneapolis, for example, for about $.04 per gallon, to Chicago for $.07 per gallon, and to Omaha and Kansas City for $.03 - .04 per gallon.  Since there are, at this time, no identified new ethanol plant sites in Kansas, these rates are to be considered as rough estimates.

COOPERATIVES

Farmer-owned Cooperatives: The new farmer-owned cooperative has proven to be exceptionally effective in weathering the cyclical ups and downs of business.  A prime example of this was during 1995 and 1996 when corn prices reached as high as $5.00 per bushel.  Eleven out of 42 ethanol plants (26%) either ceased production or dramatically curtailed production.  None of them were dry mill, farmer-owned cooperatives.  This is not to say that the cooperatives did not feel the affect of $5.00 corn.  What it does imply is that because of the structure of the cooperative, potential losses are immediately stabilized during extreme swings in production costs.  The premise is simple.  The price paid for corn to its farmer-members was reduced, thereby, allowing the plant to continue to cash flow.  The losses were shared by hundreds of cooperative members as compared to a small number of “emotionally non-attached” investors of a private company or corporation.

Typically, farmer cooperative members reside within a 50-mile radius of the plant.  However, if a cooperative wishes to extend the investment reach of the cooperative, they can sometimes do so through product trading (swapping).  Such activity can greatly extend the range of available participants.  Swapping occurs when a grain elevator (cooperative member or not) agrees to allow corn sold to a satellite elevator by a cooperative member to be applied against the member’s bushel commitment to the ethanol co-op.  The corn is actually delivered to the ethanol plant from the elevator closest to the plant.  Generally there is an add-on charge for corn delivered to a satellite elevator to compensate for the freight differential.

The organization of a farmer-owned cooperative is perhaps the most important element in the process.  It is important to conduct a realistic initial assessment of available bushels, potential farmer members, number of members needed, and the cost to each potential member.  A farmer cooperative venture can, if exercised prudently, provide a “hedge” against financial loss when used together with other corn marketing strategies.  

Cooperatives have been quite successful at raising equity capital necessary for plant financing.  Now that the federal ethanol tax credit has been extended, these investments can be very safe depending on the basic design of the cooperative and the discipline exercised by the members.  If a farmer becomes “over invested,” it becomes a “speculative” strategy where price fluctuations may cause serious financial damage to the farmer’s business and even weaken the cooperative.  Like any good investor, the safest way to invest is to have a diversified portfolio.

An ideal position for a project would be:

· Most or all of the equity is raised and the farmer members provide the crop.

· Cooperative members do not commit a “risky” percentage of the crop they are capable of raising.

· Farmer members hold a large majority of the voting stock and control the board.

· Board members are skilled and committed to their role of serving the interests of the farmer members.

· The board does not try to manage the plant, but rather hire a manager who in most cases has ethanol experience and then give him authority to do his jobs, while remaining accountable to the board.

· Fiscal and financial matters including profitability, investment and distribution of dividends are under the oversight and control of the board.

Cooperative developers should try to spread the investment risk and the burden of crop delivery among hundreds (or thousands) of farmers depending on the size of the facility.  Stock splits can be a pleasant result of successful operation.  If, however, these splits require the delivery of additional bushels, members can be pushed into a position where their entire crop or more is committed for delivery to the cooperative.  This may put the farmer in a speculative position.  Should this situation occur, it might be advisable for the board to initiate stock sales to other farmers in order to maintain a “hedge.”

A “closed” cooperative is one in which 80% of the ownership must be comprised of farmer members.  A Limited Liability Company (LLC) is where non-farmer ownership can be any percentage. Financing from a cooperative bank cannot be made to any cooperative where farmer ownership is less than 80%.  Therefore, if another investor other than a farmer desires to be involved to a degree greater than 20%, it would be necessary to organize an LLC.

Patronage cooperatives:

Law requires that a minimum of 20% of earnings be dispersed to the cooperative members in the form of dividends.  The balance can be held for an indefinite period depending on the type of cooperative formed and how the by-laws are written.  Some of the larger, traditional patronage cooperatives, like Cenex Harvest States, Land O’Lakes, Farmland, etc. will literally hold on to these funds as retained earnings for a long period of time, dispensing earnings on a 20-80 basis (20% dispersed - 80% retained).  The only way the member can extract their share of the retained earnings is to sell their shares, retire, or die and have them passed on to their heirs.  The member, however, pays all state and federal taxes on the full amount of “declared” dividends even though they may collect only 20% of them in actual cash.  While the new closed cooperative is not required by law to be any different, nearly all of them are dispersing earnings at an 80-20 ratio (80% dispersed - 20% retained) at the direction of the Board of Directors.  

Contract Management:  Finally, the issue of Contract Management of an ethanol plant has almost become a pre-requisite to some Process Design Companies (PDC) who take equity positions in new ethanol facilities.  By taking an equity position, the PDC often is able to inject needed capital into the project to help make it a reality.  In addition, the financial institution often has a greater comfort level with the financing of the project if the company building the plant is also an investor.

However, there is a price tag that goes along with the equity position taken by the PDC.  Typically, the PDC will want to have some type of management contract, especially during the initial phase of operation.  This provides them a degree of comfort that the project will operate successfully and at a profit.  Other PDC’s want a further stake in the operation of the plant.  Some want long-term management contracts and contracts for the marketing of the products.  For example, a PDC may oversee the management of the plant for a flat fee and take charge of marketing the products from the plant for a percentage.  These type contracts are generally 3-5 years in length and are automatically renewed unless written objection from the board is received at least one year prior to the sunset of the contract.

While some boards are uncomfortable with such arrangements, others feel it helps insure a profitable operation.  There are times when boards are forced to accept such arrangements because of project funding shortfalls.  In those cases, the equity position taken by the PDC can be the determining factor in whether or not a project is built or not.  Obviously, it is best to deal from a position of strength.  If a project does not need the capital, then often an arrangement more suitable to the board can be arranged with the PDC.

PRODUCTION COST/SENSITIVITY ANALYSIS

The following production cost comparison is based on operating expenses for a typical 20-million gallon per year plant using corn or milo as its feedstock.

	 
	 

	 
	 

	 
	 

	 
	Average Case 

	     ETHANOL PLANT
	DRY MILL

	ETOH PRODUCTION-GPY
	20000000

	INSTALLED COST
	2.00

	NUMBER OF EMPLOYEES
	32

	AVERAGE PAY ($/YEAR)
	 $       45,000.00 

	ANNUAL PAYROLL
	 $   1,440,000.00 

	 
	 

	BASE PRODUCT VALUES
	 

	CONVERSION RATE
	2.67

	ETHANOL ($/GAL)
	 $               1.10 

	CO2 ($/TON)
	0

	DDGS $/TON
	 $            110.00 

	CORN $ PER BU.
	 $               2.00 

	DENATURANT ($/GAL)
	 $               0.07 

	NATURAL GAS
	 $               3.00 

	ELECTRICITY ($/KWH)
	 $               0.04 

	 
	 

	P/GAL EXPENSE
	 

	CORN/ $ PER GAL.
	 $               0.75 

	DENATURANT
	 $               0.03 

	ENZYMES
	 $               0.05 

	CHEMICALS
	 $               0.03 

	NATURAL GAS
	 $               0.10 

	ELECTRICITY 
	 $               0.02 

	WATER TREATMENT
	 $               0.01 

	MAINTENANCE MATERIALS
	 $               0.03 

	TRANSPORTATION
	 $               0.08 

	TAXES AND INSURANCE
	 $               0.03 

	LABOR
	 $               0.06 

	MISCELLANEOUS EXPENSES
	 $               0.02 

	DEBT RETIREMENT
	 $               0.13 

	INTEREST (senior debt)
	 $               0.04 

	GROSS P/GAL EXPENSE
	 $               1.39 

	 
	 

	P/GAL INCOME
	 

	ETHANOL
	 $               1.10 

	DDGS 
	 $               0.37 

	CO2 
	0

	TOTAL INCOME P/GAL
	 $               1.47 

	NET P/GAL MARGINS
	 $             0.084 

	          Not included in this analysis are:

	                    1.   STATE TAX ALLOWANCES

	                    2.   SMALL PRODUCER CREDIT 

	                    3.   DEPRECIATION ALLOWANCES

	   


The following sensitivity analysis demonstrates for example, that an ethanol plant must receive a minimum of $.72 per gallon of ethanol to cash flow based on $1.80 corn/milo when all costs and tax credits are taken into account.

Sensitivity Analysis 

based on per-gallon break-even basis 

	Market $ Bushel Corn/Milo
	$    1.80
	$    2.00
	$    2.20
	$    2.40
	$    2.60
	$    2.80
	$    3.00
	$    3.20

	Corn/Milo Cost Per Gallon
	$    0.72
	$    0.80
	$    0.88
	$    0.96
	$    1.04
	$    1.12
	$    1.20
	$    1.28

	Byproduct Credit
	$    0.37
	$    0.39
	$    0.41
	$    0.42
	$    0.44
	$    0.46
	$    0.49
	$    0.51

	Net Corn/Milo Cost Per Gallon 
	$    0.29
	$    0.35
	$    0.41
	$    0.46
	$    0.52
	$    0.57
	$    0.62
	$    0.67

	Variable Costs
	$    1.13
	$    1.21
	$    1.29
	$    1.37
	$    1.43
	$    1.53
	$    1.61
	$    1.69

	Fixed Costs*
	$    0.24
	$    0.24
	$    0.24
	$    0.24
	$    0.24
	$    0.24
	$    0.24
	$    0.24

	Total Production Costs
	$    1.37
	$    1.45
	$    1.53
	$    1.61
	$    1.67
	$    1.77
	$    1.85
	$    1.93

	Interest
	$    0.04
	$    0.04
	$    0.04
	$    0.04
	$    0.04
	$    0.04
	$    0.04
	$    0.04

	TOTAL COSTS
	$    1.41
	$    1.49
	$    1.57
	$    1.65
	$    1.71
	$    1.81
	$    1.89
	$    1.97

	Depreciation
	$  - 0.15
	$  - 0.15
	$  - 0.15
	$  - 0.15
	$  - 0.15
	$  - 0.15
	$  - 0.15
	$  - 0.15

	Break-even (pre - tax credit)
	$    1.26
	$    1.34
	$    1.42
	$    1.50
	$    1.56
	$    1.66
	$    1.74
	$    1.82

	Federal Tax Credit
	$      .54
	$      .54   
	$      .54
	$      .54
	$      .54
	$      .54
	$      .54
	$      .54

	Cash-Flow Break Even
	$      .72
	$      .80
	$      .88
	$      .96
	$    1.02
	$    1.12
	$    1.20
	$    1.16


· Fixed Costs include depreciation, taxes, insurance, debt retirement, and labor 

Based on a corn/ethanol conversion rate of 2.5 gallons per bushel
Prepared by Bryan & Bryan Inc.
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