
Ethanol Plant 

Feasibility Study 

for 

Great Northern 

Development Corporation 

by 

RCI-Rural Community Innovations 
Bozeman, Montana 

2006 



Resea rched & Written 
By the Study Team of: 

Chimonas Enterprises 
Durante Associates, Inc. 

Katzen, International, Inc. 

And Team Leader: 

~I Rural 

I U I Community 
~ Innovations 

210 Cirque Drive 
Bozeman, Montana 59718 

Ph. 406-587-0783 
Fx. 406-587-8828 

Contacts for questions: 
Michael Utter, michael@rci-usa.org 

Sot Chimonas, sotchimonas@msn.com 



Great Northern Development Corp Fort Peck Ethanol Plant Feasibi/1/y 

T bl of Con nts 

Table of Contents ... ........... ...... ............ ... .... ..... ......... .... ......... ..... ... ............... ....... .. .. ...... .. ... .... .. .. .. i 

I. Executive Summary .... ... ... ...... ..... ...... ... ... ............... .......... .. ..... ................. .... ............ ...... ...... 1 
Background ........... .. ......... ...... .. ... .. .. .. .... ............. ... ............. ...... ...... .... ................... ............ ... 1 
Summary of Findings ... ..... ............. ... .... ................... ... .. .... .. ....... ... ... ... ...... ... ... ........ ........... .... 2 

Economic Feasibili ty ... .. .............. ... ... .... .. ............ .. ..... .. ..... .................... ..... ................ 2 
Market Feasibil ity ... ... .... ...... ..... .... ..... .... .... ..... .......... ... .... ........ ........... ......... .......... .... 4 
Management Feasibility ..... ... .. .. ...... ... .... .......... ........ .. .................... ....... ....... ... ... .... .... 5 
Techn ical Feas ibility ................. ..... .. ..... ... ... ..... ....... ....... ...... ... ... ...... ............... ..... ..... . 6 
Financial Feasib ility .......... .. ... .. .... .. ... ......... ....................... ................ .. .............. .. ....... 6 
Environmental Feasibi lity ....................... .. .. ........ .... .. ................. ..... .. ..... ........ ... ... ..... .. 7 

Study Team Members ...... ... ... ... .. .. ... .. .. ......... ... ............. .... ... ........ ......... .. ....... ........... ....... ...... 7 

II . Economic Feasibility .. ... ..... ........... ..... ........ ... ... ... .. .. ..... ..... .......... ...... ..... ... ........ .... .. .. .. ...... .. 10 
Raw Inputs Ava ilability/Sto rage : Barley, Alfalfa , Corn ... ....... ...... .. ...... ..... .... .... ............. .. ....... 10 

1. Barley Avai labil ity ......... ............ ... ... .... .... .. ... ............... .... .... ........ ...... ......... .... .. 1 O 
2. Wolf Point Area Barley Production Potentia l ... .... ... .. ........... .... .. ...... .... .... ... ... .. ... 13 
3. Barley Storage ....... ... .. .. .. .... ... ... .... ... .... .. ..... ........ ...................... ...... .. .... ........... 13 
4. Corn Avai lability ................ ....... ... .. .... ....... ............ ............... ... ....... ...... .. ... .... .. . 14 
5. The Short Season Corn Option .... ... ... ....... ....... ...... .. ......... .. ................ ...... .. ... ... 17 
6. Alfa lfa Ava ilabil ity ............... ..... ........... ......... .... .. ............... .......... .. ..... .............. 27 

Feeder Cattle Sourcing & WDB Feed ing .. .... ... ... .. ... .. .. .. .. .... .... ...... ........ ...... ....... ... .... ........... . 31 
1. Availability of Feeder Cattle .............. .. .................................. .. ... .. .... .......... ...... 31 
2. Feedlots ... ...... .. ... ... .. .. ... .... ..... ... ... ....... .... ..... .. ........ .. ........ ............... ... ... ........ .. 34 
3. Cattle Transportation Costs .... .. .... ... .... ......... .. .. ........ ............... .... ..................... 34 
4. Adjustmen t for Cattle Transportat ion Costs ............ ......... ................ .. ... ... ..... .. ... 36 

Concluding Comments and Recommendation .. .. .... .. .. ..... ... .. ......... ................... .... .. ........ ... .... 36 
1. Feed Stocks Ava il ability ... .. .... ... .... .... .. ............... ..... .... ... ................. ... .. ... .. ...... . 37 
2. Feeder Catt le Ava il ab ility .... ..... .... ... ... ........ .. .... ... .... .... ...... .. ............... .............. 37 
3. Grain Elevator Availability ....... .. ... ... .. ... ............... ... .. .. .. ................... .......... .... ... 37 

Ill. Market Feasibility .. ...... ... .. ... .. .. .. .. .... ..... ... ... .... ...... ..... .. .. ..... .... ................... ... ....... ... .. .... .... ... 39 
Summary ....... ... .. ....... .... .... .. ... ... .. .. ... .. ......... ......... .... .... .... ... ...................... .. ... ........ .... ... .... . 39 
General Overview of the US Eth anol Industry .... ... .... .............. .. .... ...... .. ... .. ............. ...... .. ...... 40 

A. Background ....... ........ ... ... ...... .. ..... ... .... ... ................ ......... .... .. ............... .. ... ...... 40 
B. National Ethanol Sales and Supply .... ............... .. .............. ... ..................... .. .... .. 41 
C. Clean Air Requirements .... ...... ...... ... ... ...... ... ....... ... .. ... .... ............. ... ..... ... .. ... ... . 42 
D. Renewable Fue ls Standard (RFS) ... .... ... .. ... ...... .. ................. ... ... ....... .. .. ..... .. .... . 44 
E. Reg ional Programs .... ..... ... ... .. ... ......... ........ ............ .............. ...... .... ......... .. ...... 45 
F. E-85 .... .............. ....... ....... ....... ... ... ....... .. ........... .... ...... ........ ........ ... ...... ..... ... .... 46 

Factors Affecting Ethano l Demand ........ ..... ..... .. ...... ..... .. ... .. .......... .... .......... ..... ..... ... ..... .. ... .. 47 
A. Overview & Background .... ... ........ ... .. .. .. .. ....... ..... ..... ..... .... ............ .... ... ... ....... .. 47 
B. Clean Fue l Programs : ............ .. .. ... ... .... ....... ...... ........................... .. .. .. .... ..... .. ... 47 
C. Future Trends ... ..... .... ............ ............. ... ........... ... ......................... .. ....... .. .... ... . 49 

©2006 RCI-RURAL COMMUNITY INNOVATIONS 



Great Northern Development Corp Fort Peck Ethanol Plant Feas,bllity 

D. Demand - Conclus ion ... ..... ........ ............ .. ........... ... .. .. .................. ... .... ........ .. .... 52 
Ethanol Price ... ..... ..... .... ....... .... ...... .... .. .... ............ .... ..... ........ .................... .. .... ............ ... .. .. 53 

A. Overview and Background ...... .... .......... .... .............. .. ... ...................... ... .. .. .... .... 53 
B. Future Trends .. ........... .... ................ ............ .. ..... ... ..... ..................... .. ............. .. 53 
C. The X Factor: The Idaho Market and the Potential for the Montana Mandate ...... 57 
D. Marketing Strategy to Achieve Best Net Back ......... ... .. ........................... ........ ... 59 
E. Conclusion .. .. .................. ... .... .. ...... ... ..... .. ............... ..... ............. .... .. .... .... .. ... ... 61 

Cattle Markets ..... .... ............ .... .... ....... ........... .... ...... ..... .. ... .... ............... .. ....... .. ...... .. ..... ...... 61 
A. US Cattle Feeding Industry ...... ........... .. .... .. ................ ................... .................. 61 
B. Transportat ion Costs ............ ... ...... ..... ........... .. .... ...... ... .... .. ............. .. ........... .. .. 66 
C. Sales to Canadian Packing Plants ........... .... .. ... .. .. .. ..... ..................................... 67 
D. Alternative uses of Wet Disti llers Gra ins .................... .. ...... .. .. ........... ... ..... .. .. .. .. 68 
E. Cattle Markets Summary ............ .. ... .. .. ... .. ......... ............ ...... ........ .. .......... .... .. ... 68 

Appendix to Chapter Ill (Ethanol Markets) .. ................ ...... .. ........ ...... ............................. ..... .. 70 
Areas of The Un ited States Using Reformulated Gasol ine ..... ....... ................... .......... 70 

IV. Technical Feasibility .................... ... ... ... ... ........................... .. ....... ............. .. ... ............... ...... 75 
1.0 General ... ....... .. ......... ...... .. ........ ... ...... .... .. ... .. ........................ ......... ....... ....... ...... ... ... ... .. 75 

1.1 Background .. ..... ... .......... ...... ... ... ... ... .... ..... .... .............. ..... .... .... .................. ..... 75 
1.2 Design Basis ....... .. ... .. .. .... .. ... .... ..... .. ..... ........ ................ ......... .......... .... ... ...... .. 75 

2.0 Summary .... ... ....... .... .. ... ... .... ... ......... ................................. .... ................. .... ... ... .... ... . 76 
2.1 General ............... ........ ... ..... .... ... ... ... ... .. .. ........ ... ........... .. ........................ .... .... 76 
2.2 Equipment Cost ......................... ... ....... ..... .. ... .. ........ .. .. .... ........ .......... .. .... .... .. .. 76 
2.3 Budgetary Cost Summary ......................... ... .. ............. .. .... ...... .. ............. ..... ...... 76 

3.0 Design Basis .... ....... .. ... .. .. ... .. ... ... ... .. ..... ... .. ... .. ............... ... ............. ... ........ .. .. ...... ... ... 77 
4.0 Process Description ................. ... ....................... ... .............. ......... ............... ....... ... ..... 78 

4.1 General .. ..... ... .. ... .. .... .. ... ... .. ... ...... ... ... .... .... .. ........ ...... ............................ ... ...... 78 
4.2 Grain Rece iving and Storage ..... ................ ....................................................... 79 
4.3 Milling ................ ........................ .... ......... ... ..... .. ... .......................... .. .... .... .... .. . 79 
4.4 Mashing , Cooking and Liquefaction ... ... ... ... .. .. ..... ........ .. ...................... .. .... ...... . 79 
4.5 Fermentation and CIP System ... ....... ........................................ ... .. .... .. .. ...... .... . 80 
4.6 Distillation and Dehydration ......... ... ....... .. ... .. ........ .. ....................... ........... .. ...... 80 
4.7 Centrifugation and WDG Production .. ..... .... ........................... ..... ..... ....... .. ...... .. 81 
4.8 Evaporation and CDS Production ... .................... .................... ...... .............. .... .. . 81 
4.9 Product Blending ........ ............... ... ... ......... .. ... ... .................... ..... ... .... .... ...... ..... 81 
4.10 Process and Well Water ... ....... .. .. .. .. .... .... .. ... .. .......... ................ ...... .. .... .. ........ 81 
4.11 Cooling Tower System .... .................... ... .. ..... ... ....... ................ ... ...... ....... .... ... 81 
4.12 Fire Water .. .... ... .. .. .. .. .. ... .... ... ..................................... ... .... ..................... .... ... 81 
4.13 Plant Air .... ..... .. .. ... .. .. ....... .............. .... ..... ... ... .. ................ ....... ....... .. .......... .... 82 
4.14 Steam Distribution ... .. ...... .... ................. .... ... ... .... ... ................. ..... ... .. ....... ...... 82 

5.0 Plant Operations .. .... ...... ...... .............. .. .. .... .... ... ........................ ...... ..................... .. .. . 82 
5.1 Chemicals .. ...... .... .. .. .. ......... ............ ...... .... .. .. ... ......... ........... ... ........ .............. .. 82 
5.2 Utilities ............ .... ... ... .. .......... .... .. ....... ........ ... .... ........... .......... ........ ......... ... .... . 82 
5.3 Effluent .. .......................... ... .. ... ... ... ............. ..... ... ..... ...................... ... ....... ... ... . 83 
5.4 Labor .. ... ...... .. ... .. .. .............. ..... ... .... .............. .. ..... ........... ... .. ... .................. ..... . 83 

6.0 Production Cost Summary ... ... .... .............. ..... ... .... ... ...... ...... .................... .. ......... .. .. .... 85 

V. Management Feasibility ................ ... .. ... ............ ... .. .. .......... .. .... .............. .. .... .... ........ ....... ..... 87 
Choosing a Business Model for the GNDC Sponsored Ethanol Plant ....... ............. ........ ... .. .... 87 
Management Team Alternatives ..... ... .. .. ... ......... ..... .. .. ............. .... .. ... .................... ... ... ... ....... 88 
Funding Options ... ............... .. .. .. .. .. .. .. ............. .. .. ... .......... .. ... .. ..... ... .. .... ...... ... ....... ....... ... .. .. . 89 

©2006 RCI-RURAL COMMUNITY INNOVATIONS ii 



Great Northern Development Corp. Fort Peck Ethanol Plant Feasibility 

1. Montana In-State Loan/Bond Programs .... ...... .... .... .. .. ......... ..... ........ ... ........... ... 89 
2. New Market Tax Credits (NMTC) .......... .......... .... ...... .. ...... ... .... .. ... ..... ... ... ........ . 91 
3. Department of Energy Loan Guarantee Program under 

Title 9 of the Energy Policy Act of 2005 ....... .. ..... ....... ... .... .. ....... ... .... ......... .... ... 91 
4. United States Department of Agriculture Programs .... ... ........... ...... ..... ...... ... .. ... . 92 
5. Federally Designated Enterprise Zone/Enterprise Community Grants and Loans . 93 
6. Indian Tribal Energy Development and Self Determin ation Act of 2005 ..... ... ... .... 93 

Management and Financing Conclusions ......... ............... ... .... .... ........... .. .. .. ... .... .. .. ...... ..... .... 94 

VI. Environmental Feasibil ity ..... .... ... ... .. ...... .. .... ... ... ... .......... .... ......... .. ... .... .......... ......... ... ... ... .. 95 
Affected land uses of the Proposed Great Northern Ethanol Plant ...... ... ...... ...... ... ...... ..... ...... 95 

1. Residentia l Impacts ... .. .. ..... .... .... ....... .. .. ... .... .. .. .... .... ....... .......... ......... ..... .... .... 95 
2. Watershed Impacts ..... ........ .... .... .... .. ....... ..... .... .. ...... .. .... ...... .. .... .. ... .... ... .. .. ... .. 95 
3. Transportation Impacts .. .. ......... .. ..... .. ... .. .. ..... ... ......... ............ ... .. ... ... ... .. ...... .... 95 
4. Wetlands Impacts ........... ......... .... .. ... ...... .. ....... .. ...... ........ ............. ...... ...... .. .. ... 96 
5. Wildlife Impact .... .... .. .... ..... ...... .. .. ...... .... .. .... ... .. ....... ....... .. ... ..... .. .. .. ... ... ..... ...... 96 
6. Air Quality Impact ... .... .. ... ... .......... .. ....... .. ..... .. ....... ................ .. .... ...... ..... ... ... .. . 96 
7. Solid Waste Management .... .. .... ....... ...... .......... ..... .. ........... ......... ... ..... ..... .... .... 96 
8. Available Energy Suppli es ... .... ... ......... .... ............ ...... ...... ....... ... ............ .... ....... 96 

Air Quality .. ..... .... ... ......... ... .................... .. .... ..... ..... .... ... .. ... .. ... ... .. ... ....... ..... ............. ....... ... . 97 
1. Data from Monitoring Stations .. ... .... .... ... ...... .. .. ..... .. .. ......... .. ........ .. ..... ....... ...... 97 
2. Air Emissions to Be Produced .... ... ..... .. .. ........... ...... ... ...... ... ....... ... ... ...... ........ .. 97 
3. Qual ity Eng ineering and well-managed facility .. .... ........................ ...... .. .. ...... ... 100 
4. Ethanol plant .... .... .... ..... ..... ... ....... ... .. .. .. .. .... ....... ...... .. .. ... .... ..... ... .... .. ...... .. .. .. 101 

Project Environmental Permits .. .... .. ............ ..... ... ...... .... ..... ...... ..... ......... ..... .......... .. ..... .. .... 102 
Status of Each Permit.. .... .... ... ... .. .. ..... .... .... .. .... .... .. ..... .. .... ... .... ... .... .. ...... .. ..... ... .... 103 
US Geologic Survey Maps ..... .. .... .... ...... .. .. .... .... .. ... .. ............... .... .. .. ............. ... .. .... 103 

Environmental Conclus ions & Recommendations ... .. .. .. ... ..... ......... ..... ... ... ....... .... .. .. .......... .. 103 
Potential Sites Eva luated ....... ..... .... ... ... ........... .. ...... .... ..... ........... ....... ..... ...... ....... ... ... ..... .. 103 

1. (Preferred Site Location) Old Refinery Site T27N , R48E , sections 3 and 10 .. .... 103 
2. Alternate Site 2: Oswego Site T27N , R45E, section 34: ..... ..... ... .... .... .. ..... .... .. 107 
3. Alternate Site 3: Frazier Site T27N , R44E , sections 28 and 29: .............. .. .... ... 109 
4. Alternate Site 4: Nashua Site T28N , R42E , section 32 : ... ...... ..... ......... .. ..... .. .. . 112 
5. Alternate Site 5: Tom Nichols Site T27N R46E , section 27: .............. .. ... ........ .. 114 

Site Selection Conclusions & Recommendations .... ...... ... ... ..... ....... ..... ... .... .. .. ... .. .... .. .... ..... . 116 

VII. Financial Feasibility ....... ... ......... ....... ....... .... ... ......... ..... ...... .... ..... ........... ........... .. ..... .. ...... 117 
Ethanol Assumptions 10 MGY versus 20 MGY .. .... ... .. ........ .. ... .. .. .. ........... ..... .... .......... ... ... .. 117 

Nature of Operations and Concentrations of Credit Risk .. .......... ...... ......... ... .. ..... ..... 117 
Income Statements Assumptions ... ... .. .... .. ... ... ...... .. .. ....... ... ....... ..... ..... ..... ..... ...... .... ... ..... .. 118 
Other Assumptions .. ...... .. ... ... ....... ... ........ ..... ... ........ .......... ....... ...... ... .... .. .... .... .. .. .. ..... .. ..... 120 

Financial Proformas ... .. ... ..... ... ..... ....... ....... .... ... ... ... ... .... .......... .... ... .... .. ... ... ... ..... ... 120 
Financial Results ..... .. ... ... .... ...... .... .... .... ... ........... ...... .. .. ..... .... ........ .... .. ..... .. ....... ..... .... ... .. 124 
Notes to the following Combined Proformas: .. .... ...... ........ ... ... ..... ..... ... ...... ......... .. .. .... ... .... . 131 
Sensitivity Analysis ..... ..... .. .... ... .... .. ... ... .... .. .. ....... ... ........ ... .... .. ..... ........ ...... ..... .... .... .. .. ..... 134 

1. Barley and Ethanol Price Sensitivity ...... .. ......... .. .. .... ... ....... ...... ..... ... ..... ... ...... 134 
Conclusion ......... .. ... ....... .. ........... .... .... ..... ...... ............ ... ... ... .... ... ..... ..... ..... ... .... ....... ... ... ... . 137 

APPENDICES ....... ... .. ...... .. .... .... ............. ... ......... ....... .. .... .... .......... ..... .... .. ...... ..... ..... ... .... ... .. .... .. 1 
Appendix A - Publ ic Hearings .. ... ... .. ..... ................. ... ..... ... .. .. ... .... ...... .... .... .. ..... ... ... .. .. ....... .. .. 1 
Notes from the Wolf Point Community Meeting held on June 29th-30th . . ..... .... . . .. . . . . . . .... ...... ... ... . 1 

©2006 RCI.RURAL C OMMUNITY INNOVATIONS iii 



Great Northern Development Corp. Fort Peck Ethanol Plant Feasibility 

Append ix B .. .... ... ...... ....... .............. .... .. ... .... ................ .... .. .... ........... ... ... ........ .. ...... .. .... ... ... ... 3 
1. Alternative Feed stocks for the Ethanol Plant ....... .......... .... ... ...... .. ......... .. .... ........ 3 

Field Peas : .. .. ................. .... .. .... .. ...... ... ...... ...... ... .. .. .... ......... .... ....... .. ...... ... ............. .. .. .. .... .... 3 
Soft White Wheat ... ... ......... ..... .... ... ... ... ....... .. ....... ... ........... ...... ... ... ..... ... ..... .......... .... ...... ..... . 4 
Sugar Beets .. ... ..... .. ...... ... .... ...... .......... .. .... .. ..... ... ..... .... .. .. ... ............... ... ... ..... ....... ... .... .... ..... 4 
Distressed Barley ..... .. .... ..... ...... ..................... ... ... ... .... .... .... .... ........ ............. .. .... ....... .. .......... 5 

2. Ethanol Plant Sample Profiles .. ... ...... .... ....... ...... ....... ....... .. .. .. ........ ........ .. .... .. .... 6 
3. Federal Incentives .. .... ............. ........ ......... ... .. ................ .. ...... ........ ... .... .. ... .. .... 13 
4. Federal EPA CAFO Rules ... ... ... ............ .. ...... .. ... ........ .... .... .. .............. ...... .. .. .... 15 
5. Montana CAFO Rules .. .... ... .. .. ... ... .... .. ... .. ... .. ......... ........ ... .... ........... .. .. ... .. .... .. . 18 
6. BNSF Spur Guidelines .. ........ .... ..... ..... ..... .. .. .. ................ .. .... .. .. ... ..... ... .... ...... ... 21 

Definition ...... ..................................... .. ..... ... ..... .. ... .... ... .... ... ... ........ ... ..... ... ......... ..... ........... 21 
Requirements ...... ... ... .... .. ... ..... ....... .... .......... .. ... ...... ... .......... .... ... ...... .... .. ........ .. ... .......... .... 21 
Service Offering ..... .. .. ... .. ...... ...... .... .... ........ ... ..... ...... ..... .. ... .... .... ... ... ..... ....... .... ... ..... ...... .... 22 
Rail Facility Design Guidelines ....... ... .......... .. .......... .... ............................................... .... ..... 23 
Contact Information .. .. ... ..... ..... ... .. .. ... .. .... .. .. .. ... ..... .. ..... .... ... ....... .. ...... ......... ... ..... ...... .. ...... .. 23 

©2006 RCI -RURAL COMMUNITY INNOVATIONS iv 



Great Northern Development Corp Fort Peck Ethanol Plant Feasibility 

Ex cutive Summ ry 

Background 

This feasibility Study has been undertaken at the request of Great Northern Development 
Corporation on behalf of the Roosevelt and Valley County Communities . A contract was signed late 
in March 2006 , and work began in April 2006 . The scope of services included : 

• 

• 

• 

• 

Conducting publ ic meeting to listen and respond to commun ity concerns . 

Conducting public meeting to present the final resu lts of the feasib ility study . 

Researching the potential development. 

Researching the resources present in the reg ion that lend themselves to bu ilding and 
operating a successful ethanol /feedlot production faci li ty includ ing , 

Availability of wheat and barley 

Availability of feeder cattle 

Affordable utilities 

Access to transportation 

Access to water 

Access to energy sources 

• Investigating the commun ity suggested sites for the development, and commenting on the 
most suitable . 

• Completing a written feasibility study , which evaluated the following elements: Economic 
Feasibil ity , Market Feasibility , Management Feasibility Techn ical Feas ibility , and Financial 
Feasibil ity. 

Roosevelt and Valley Counties encompass an area of over 7,200 square miles , or 
approximately 4,600,000 acres . These counties lie in the upper North East part of Montana, and 
are bisected by the Highline (US Highway 2). The Fort Peck Indian Reservation is located in 
Roosevelt County . The main industry in both count ies is agricu lture consisting of small cattle 
ranches , and farms ra ising alfalfa , wheat , barley , peas , and lentils. Most of the farm ing is dry land , 
and annual precipitation plays a major part of in feedstock availabil ity for an ethanol plant. 

A 2005 population estimate has Roosevelt County with about 10 ,500 people and Valley 
County with about 7,100 . 
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Summary of Findings 

Economic Feasibility 

This study has determined that a Wo lf Po int ethano l plan t/ feedlot complex is economically 
feasible . A stand-alone plant with the dynamics in today 's ethanol market is feas ible with or without 
a fe edlot attached . At current operating costs , a feedlot directly connected with the ethanol plant 
will produce reduced net profits from a stand-alone ethanol plant ; however, the co-located feedlot 
will create valuab le synergies to the overall operat ions . 

Econom ic feas ibility is not guaranteed unless certain risks are wisely managed. The proper 
pricing of purchased grain feedstocks and a steady supply of feeder cattle need to be planned and 
managed very professionally . Experienced , qual ified gra in merchants or buyers need to be 
employed who understand the volat ility of grain markets in the region and can execute purchases 
and sales based on a sound risk management plan . The cho ice of feedstocks , cattle purchase 
prices , and transportation costs of transport ing cattle to process ing will affect profitabil ity of the 
complex. 

■ Feedstock availability: Grain prices are affected by a number of factors including, 
weather , imports , national reserves , domestic consumption , government po licy, and 
changing consumer demands , among others . The Wo lf Po int complex must dea l with the 
added risk of costs associated of transporting grain to the plant. If insufficient grain 
feedstocks are available in Montana , feedstocks may need to be imported from the Midwest, 
the northern plains , or Canada. 

The northern tier of count ies in Montana grows substantial amounts of barley for 
feedstocks . The table below shows that using barley would make the plant profitable . 

Wheat at current prices is not profitable as a feedstock for the ethanol plant. As can be 
seen from the table below, us ing either the current price for wheat or the 10-year 
average yields almost the same result. The price of wheat would make the ethanol 
plant unprofitable . 

Short season corn is a viable option because it can be imported from the Upper 
Midwest and it has a high starch content. To be grown locally will require significant 
time for farmers to adopt th is grain as a rotat ion crop . The table shows that using corn 
delivered FOB to Wolf Point from the surrounding areas would also be profitable . 

Several plants are be ing considered in areas adjacent to the proposed Wolf Point Plant. 
The Rocky Boy Reservation 's plant in North Central Montana is still in the planning 
stages . Rocky Boy is resea rching the poss ibility of us ing a wheat/corn /barley 
comb ination as feedstock . The proposed Willi ston , North Dakota , plant will have a 100-
million-gallon-per-year capacity , will be coal powered , and will use a combination of 
corn and barley as feedstock . 
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• 

Non-Malt 2 

Corn 1 Barley Wheat 3 

Current Price/bu $2 .88 $1.80 $4.15 
(.44 fre iQht) 

10-yr average $/bu $2.41 $2 .55 $3 .49 
(. 28 fre iQht) 

Gallons of Etoh/bu 2.75 2.35 2.49 

Bushels needed to produce 20 MGY 7,272 ,727 8,510 ,638 8,032 ,128 

Total grain inputs (20 MGY) at current prices $20 ,945,453 $15 ,319 ,148 $33 ,333,331 

Total grain inputs (20 MGY) at the 10-yr average $17 ,527 ,272 $21 ,702 ,127 $28 ,032 ,126 

Feeder cattle availability: Montana 's annual calf crop is more than enough to support a 
feedyard of the size proposed for the complex in Wolf Point ; however, of late there has not 
been a significant cattle-feeding industry in Montana because of the distance to processors . 
However, these economic risks can be overcome if approached by competent feedyard 
management. The feedyard could potentially be at a competitive disadvantage because of 
cattle transportation costs . In addition, the margin between the cost of feeder cattle and 
fats makes the feedlot unprofitable at today 's prices . 

A question was posed to the study team by GNDC regarding the viab il ity of procuring 
and feeding ca lves at different times of the year. Traditionally , calving in Montana is 
done in March and April. Several cattle experts at Montana State University as well as 
feedlot professionals in Mead , Nebraska , suggested the following : 

1. Operate a program of slotting or backgrounding the cattle that adjusts their feed 
rat ion and thereby delays the ir arrival in the feedlot. 

2. Own the local herds and be ab le to dictate the timing of the calving season. 
Alternately work with local ranchers to adjust the management of some of their 
herds so as to create a fall calving to balance the spring ca lving . 

3. Bring in calves from Cal ifornia , Oregon , and Washington . The ir calving 
schedule is the opposite season from Montana. 

4. Depending on future border relations , there is also the possibility of bringing in 
calves from Canada. 

5. Utilize new feeding technologies and the ava ilability of Block Distiller Grains , as 
an alternative for winter feeding. 

Another question posed by GNDC concerned the poss ibility of the end of the 
Conservation Reserve Program (CRP) and farmers and ranchers placing additional 
acres into feeder cattle production . What would be the affect of this possibility for the 
feedlot component of the ethanol complex? Accord ing to Kevin Chappell , Bureau Ch ief 
of the Agriculture and Grazing Bureau , State of Montana , Department of Natural 

1 Columbia Grain Elevators , Great Falls Montana, 8/28/06 
2 Columbia Grain Elevators, Wolf Point, Montana 8/28/06 
3 Harvest States Grain Elevator, Wolf Point, Monta na 8/28/06 
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• 

Resources and Conservation (DNRC) , there is a good possib ility that the 2007 Farm Bill 
will still have many of the CRP provisions. Even if the CRP ends, farmers and ranchers 
will have a variety of options . Some will plant more crops; some may opt for additional 
grazing land to part icipate in providing addit ional cattle to the ethano l/feedlot complex . 
Mr. Chappell stressed that the who le CRP discuss ion is ripe for speculation , but 
imposs ible to use for predict ion . 

Grain Elevator Availability: There are two gra in elevators within a three-mile radius of the 
preferred site . The Columbia Grain Elevator is approximately three miles away and has a 
110-rail-car spur for loading and unload ing grains . Co lumbia has a 750 ,000-bushel 
capacity for wheat , barley, or corn and wou ld have no prob lem supply ing all of the ethanol 
plant needs for gra in. Harvest States Gra in Elevators are only a half mile away from the 
preferred site , and also have a 110-rail-car spur . Harvest States has a capacity of 1.2 
million bushels , but utilize the ir facility only for wheat . Most of the ir storage is already 
contracted , but they would be wil ling to negotiate . 

Market Feasibility 

The demand and price of ethanol have been significantly affected by action at the Federal 
level and to a lesser extent at the State leve l. The estab lishment of the renewable fuels standard 
results in a base case of 7.5 bil lion gal lons per year of ethanol demand . The long-range value of 
ethanol tied to gasoline pricing is the most likely case for the foreseeable future . 

• Marketing costs of no more than 20 cents per gallon should be employed . Such a plan 
could be achieved although the real ity is that some ethanol will be marketed at slightly 
higher transportation costs . If local market opportunities can be developed , that cost could 
be reduced to an amount closer to 10 cents per gallon , thus increasing the netback. 

• Historically, the ten-year average price of ethano l is just under $1 .30 per gallon. Chicago 
Board of Trade (CBOT) is showing July 2006 figures of over $3 .75 per gallon, but a nine
month future price of just $2 .50 per gallon . With the pr ice of a barrel of oil over $70 .00 and 
unrest in oil producing countries creating instabil ity in the energy world , it is truly 
impossible to pred ict where the price of ethanol will be next year or in the near future . For 
financial estimates and other analyses , the average figure of $1 .65 netback to the operation 
was used to base market projections . Real ity may show that this price is overly cautious ; 
but even at this conservative figure, the ethanol plant will be profitable . 

• If the Steering Comm ittee decides to pursue a stand-alone ethanol plant , attention must be 
given to the distribut ion of the plan t' s wet disti llers byproducts (WDB). Includ ing a cattle 
feedlot component in the complex will effective ly util ize the entire output of byproducts , 
eliminating the need to market the WDB . In the 20 million gallon per year (MGY) model , 
these byproducts could potentially produce revenues of more than six mill ion dollars per 
year; thus , it is important that this issue be dealt with by experienced professionals. In a 
stand-alone plant , there are several opt ions for byproduct distribution : 

The first option is to market the byproducts aggress ively to catt le ranches in the 
surrounding counties . The 660 tons of wet distil lers byproducts produced daily would 
need to be delivered to approximately 40 ,000 head of cattle daily (depending on cattle 
age and season). Northeastern Montana has over 360 ,000 beef cattle and heifers that 
could be a potential market for these byproducts. Canada and North Dakota would also 
be potential markets . One disadvantage of th is option is that with the cost of 
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transportation, the distance of delivery of the WDB affects end profits. Clearly , 
distribution of the 660 tons of WDB daily could pose additional management and 
administrative problems . Winter weather is another consideration in distribution of the 
WDB . 

The second option is to partner with a company using innovative technologies that 
utilize the byproducts to create new products such as Block Distill er Grains . This is a 
new technology that allows ranchers to stockpile DG to use throughout the winter . 
However, this option will utilize approximately ten percent of the da ily production of 
WDB. 

A third option is to include a dryer as part of the ethanol plant complex, but this would 
add significantly to capital costs and energy usage. It would however, give greater 
flexibility for marketing byproducts . 

■ Before finalizing a business plan , it is recommended that a more detailed and current 
transportation and marketing study be conducted to refine these amounts . 

Management Feasibility 

■ GNDC and the Steering Committee have little hands-on management experience in the 
ethanol industry . Th is lack of direct ethanol development/management experience may be 
the greatest project risk identified in this study. Therefore , it is imperative for the Steering 
Committee to carefully select an experienced management/development partner early in the 
development process . 

■ By comb ining both the cattle feed ing management risk with the ethanol plant management 
risk the complexity of risk management on the entire the project is increased. Combining 
both cattle and ethanol elements will increase the difficulty in securing an experienced 
management/development partner. 

• Montana Board of Investment participation in financing the development appears to be a 
real possibility . The Steering Committee along with GNDC staff should discuss this funding 
opt io n with the State before select ing an ownership/operating structure . The Steering 
Comm ittee should adopt an ownership structure that will facilitate financing, not hinder it. 

• Financing this venture and retaining local ownership will require utilizing a combination of 
federal, state, and local financ ing tools . GNDC will want to have experienced accounting , 
legal and grant writing ass istance available at appropriate stages of development. 

■ Depending on the sizing of the facility, organizational structure and partnering 
relationsh ips, the Steering Committee may need to raise $500,000 to $1 ,000,000 for the 
pre-deve lopment effort. Although this seems like an insurmountable hurdle, ethanol is hot 
in the market now. Many government and private partners can be attracted to the table to 
help. The project needs a team approach to succeed . Build ing that team quickly and 
effectively is the key to success . 

• An experienced management team should be engaged from the very beginning of the 
development process. The team should be well versed in the permitting processes that will 
be requisite to project initiation . 
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Technical Feasibility 

■ 

■ 

■ 

The Katzen engineering report under technical feasibility demonstrates that the 20 MGY 
plant is technically feasible. 

Ethanol production from small gra ins is quite common in the industry today. Most 
production un its util ize corn as feedstock but a few have also utilized milo, barley, and 
wheat. All of the mentioned gra ins require essentially the same conversion chemistry and 
process , although grain starch content and other inert materials do influence the conversion 
efficiencies . 

The majority of ethanol plants today range in size from 30 to 100 mill ion gallons per year of 
production capacity. Ten (10) or twenty (20) MGY are rather small , but are as technically 
feasible as a larger facility. Naturally the capital cost of the smaller plants is higher per 
gallon capacity as compared to the larger ones . 

Financial Feasibility 

■ 

■ 

Both the 10 MGY and 20 MGY capacity ethanol plants can be profitable given today 's 
relatively low grain pr ices and significantly higher than historical fuel prices . However, the 
smaller ethanol plant is more sensitive to price fluctuations in either the prices of grain or of 
ethanol. It sti ll yields a positive cash flow even at depressed but rather historical ethanol 
prices . The price of ethanol would have to drop below $1.00 per gallon or barley would 
have be rise to $4 .00 per bushel for a facil ity of this size to result in negative cash flows . 
Nevertheless , fuel prices have been known to reach depressed levels and stay there for 
prolonged periods of time , particularly during expansion and over-production eras . The 
gra in price is also likely to experience high pricing periods . 

To insulate the bus iness from such low profitab ility or negative cash flow periods , the 
typical solution employed is to invest in a substantially larger ethanol production unit. In 
today 's energy price environment the optimum size is larger than 20 million gallons per 
year and typically 40 to 80 mill ion gallons . At the 20-mill ion-gallon size-as can be seen by 
the sensitivity analysis in Chapter VII - the ethanol plant rema ins qu ite profitable even if 
ethanol dropped to $1 .25 per ga ll on , and barley remained stable at $2 .55 or the barley price 
were to rise above $4 .00 per bushel , and ethanol rema ined stable at $1 .65 per gallon. 
However, in the event that ethanol prices stayed persistently at the historical $1 .25 level 
and barley were to rise to just $3 .00 per bushel the facility would barely be able to make its 
interest payments . If th is were to happen with a 10 MGY plant , the business would not be 
ab le to service its debt and in fact wou ld be operating at a loss. 

As can also been seen from the proformas on the cattle feedlot , that operation simply 
cannot be run profitably whether it is a 15,000 or 30 ,000 head in size . This size range is 
just too small in today 's cattle feeding industry to be built from scratch as a grassroots 
facil ity and to be operated as a stand-alone unit. Naturally, certain synergies and 
efficiencies can be obta ined from operat ing a feedlot side by side with an ethanol plant. 
The most obvious one would be the read y-made , no-cost outlet for the ethanol byproducts , 
which are quite valuable as catt le feed . The fac il it ies are sized to consume all the wet cake 
as well as the evaporated syrup that the ethanol plant would produce on a daily basis . The 
ethanol financial results are good enough to provide relatively strong financial performance 
for both business un its combined . 
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Environmental Feasibility 

■ 

■ 

■ 

The site that is eventually chosen must be able to conform to many standards mentioned in 
Chapter VI below. Water run off, air quality, transportat ion patterns , solid waste 
management, infrastructure , and no ise are just a few of the factors that must be taken into 
account in choos ing the site . 

Only the first site listed ("Old Refinery Site") meets the criteria necessary for a successful 
plant and feedlot co-location. 

The "Old Refinery Site " is close to major highways , has an exist ing gas line runn ing to the 
plant , is alongside the Burl ington Northern Santa Fe (BNSF) Ra ilroad , which has an 
existing spur , has more than adequate electricity ; and is with in 20 feet of a proposed 
waterline . 

■ Another factor making this site more attractive is that the Roosevelt County Commissioners 
are willing to donate the land for this project . 

■ 

■ 

The addition of an anaerobic digester component to the ethanol /feedlot complex would help 
mitigate some of the air and water quality requirement as well as meet most CAFO 
(concentrated animal feeding operation) regulations . An anaerobic digester sized for this 
project would cost in the range of $7 ,000 ,000 . 

The elimination of the cattle feedlot component would requ ire a re-working of the basic 
environmental assumptions used in the analysis . 

Study Team Members 

Sot Chimonas of Chimonas Enterprises . Mr. Chimonas provides professional services to 
the ethanol , renewable fuels , and en vi ronmenta l industries . He brings with him a wealth of 
business experience with over 30 years of profess ional experience in the agri-business , ene rgy , 
and environmental industries . He has a BS and an MS in Chem ical Engineering . His portfolio 
includes project development, project management, financial management , bus iness development, 
and executive management. His project management and business development act ivities over the 
last 20 years accounted for more than $100 mill ion in investment capital and associated business 
revenues of over $350 million annually . From the years of 1975 to 1998 he worked for the J.R. 
Simplot Company as chemical/environmental engineer and Corporate Director of New Ventures. 
From 1978 to 1986 he was the Director of Commercial Development for Simplot and developed the 
Simplot ethanol business from inception , to research , to fac ilities des ign , to market development 
and business operations. In addit ion , he has a number of years of experience in cattle finishing 
and has developed several conf ined feedlots . He is very knowledgeable in feeding wet distillers 
byproducts to cattle . 

Katzen International , Inc., Cincinnati , Ohio. Dr. Raphael Katzen founded Katzen 
International , Inc. in 1955. The compan y has appl ied its proprietary technologies in the design and 
construct ion of more than 50 ethanol plants worldwide . Katzen technolog ies were app li ed in the 
largest known integrated ethanol unit and cattle feedlot that has successfully operated for over 20 
years. Katzen has recently designed and built a 33 ,000 ,000-gallon per year (gpy) barley-fed 
ethanol plant in Spain that is fully operational. They have access to operating and performance 
data from th is barley-fed ethanol plant . The owners of the Spanish plant have initiated des ign on a 
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second but larger plant , which will be a 100,000 ,000-gpy barley-fed ethanol plant also to be built in 
Spain . 

Dale A. Monceaux , Senior Vice Pres ident of Katzen Internat ional , Inc. Since jo ining 
Katzen Internat ional , Inc. in 1992 , Mr . Monceaux has worked on numerous ethanol projects 
invo lving the development , design, and project management phases . His primary 
respons ibilities include fermentation technology research and development, as we ll as 
ge neral etha nol process simulation and modeling activities . A degreed biolog ist , Mr. 
Monceaux had 15 yea rs of experience in oil refin ing and mo lasses and grain based distillery 
quality control , operations and production management prior to jo ining Katzen. Since 
joining Katzen he has worked on the development of an integrated techno-economic model 
fo r evaluating ethanol project feasibil ity . As an officer of Katzen , Mr. Monceau x's activ ities 
incl ude technology marketing and project development with a geographic concentra tion in 
Cent ra l and South America , Europe and former CIS countries. 

Doug Durante , Executive Director of CLEAN FUELS DEVELOPMENT COALITION 
(CFDC) , an innovative not-for-profit organization that act ively supports the development and 
production of fuels that can reduce air pollut ion and lessen dependence on imported oil. Fo r more 
tha n a decade, CFD C has been combining the efforts of a variety of interests and is playing a 
crucial leadership role in the development of a national energy strategy, passage of cl ean fu el 
legislation and regulat ions , and the foster ing of new fuel technologies and manufacturing 
processes. Durante will be doing the ethanol markets research for the GNDC feasi bility stud y. 
Dura nte has over twenty-five years national experience in the ethanol industry. Durante has been 
the prime contractor on several of these stud ies and has also been a subcontractor and part of a 
te am effort on many others . His particular area of expertise is legislative , regulato ry, and ma rket 
con siderat ions in develop ing a project , but he has also been involved in feedstock assessment, 
financing, and transportation issues. Durante was the lead project developer and co nducted a 
feasi bility study for NEDAK Ethanol , LLC in Atkinson , Nebraska , utilizing a USDA gran t to co nduct 
the study . He managed the entire effort and continues to advise NEDAK. 

RC I-Rural Commun ity Innovations is a 501 (c)(3 ) private non -profit agency specializing in 
eco nomic development and rural community revitalization. RCI Corporation was found ed in 1996 to 
provi de technical assistance to a wide variety of rural communities and businesses ac ross Am erica. 
RCI parti cipates in agricultural and natural resource development projects that are sustainable , 
ecologically sound , and cons istently managed by best practices . RCI also provides active 
leaders hi p for a wide range of development programs that produce long-term improvement in rural 
communi ties . With headquarters in South Dakota and offices in Montana , RCI hel ps create new 
wea lth and new jobs; and they work to create sustainable development to manage inevi tab le cha nge 
in ways that are econom ically sound , environmenta ll y respons ible and cultura ll y acceptable. RCI 
seeks and supports susta inable agricu lture initiatives and alternatives to ma inta in hea lthy rural 
communities and agricultural systems. 

Michael Utter, Chief Execut ive Officer of RCI. He has been in private economic 
development practice for the past 15 years in Montana as well as co-founding and heading 
up RCI. Utter graduated Phi Beta Kappa with a B.A. from Un iversity of New Mexico and 
attended UNM graduate schoo l in Pub lic Admin istrat ion . He managed economic 
deve lopment as Ass istant Director of Municipal Development for the City of Albuquerque , 
New Mexico. Subsequently, he se rved with the Mayor's office of Econo mic Development in 
Los Angeles , California. He has directed more than two dozen feasib ility studi es for a 
variety of financial institut ions and government organizations during recent yea rs . Several 
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of his completed studies involve large value-added agriculture projects . Utter has either 
lead or participated on the feasibility study team for five ethanol projects in South Dakota , 
Montana , and Nebraska in the last six years . Utter has extens ive experience working with 
Indian Tribes including Oglala Sioux Tribe , Navajo Nation , Hopi Tribe, Fort Belknap Indian 
Commun ity, Wind River Reservat ion , Cheyenne River Sioux Tribe , and others . 
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II Economic F sibUity 

Raw Inputs Availability /Storage: Barley, Alfalfa, Corn 

1. Barley Availability 

The available supply and price of barley in Montana and North Dakota within a reasonable 
traveling distance of the proposed Wolf Po int Ethanol Plant was evaluated . (RCI also evaluated 
a variety of other potential feedstocks . Data on these alternatives is included in the appendix). 
Var ious potential plant sites are also near the Canadian border; therefore , Canadian barley 
supply availability was also investigated . 

The Wolf Point Etha nol Plant will require a 
steady supply of barley to operate without 
interruption, with an annual requirement of 8.7 
million bushels (assuming a barley-based ethanol 
plant is to be developed with an attached cattle 
feedlot) . For the purposes of this study, feed barley 
is the barley stock that would be best suited for 
conversion to ethanol. Feed barley prices and 
production data used in this study provides insigh t 
into the potential of barley production in the region . 
Historical data exists for this feedstock both from 
within Montana and from the US Department of 
Agriculture as well. Producers may also choose to 
plant hulless varieties of barley, if it is to their 
economic advantage to do so . The acres available 
for such production are a key element of this 
analysis . 

Wolf Point is located in the geographic center of 
the prime barley growing region in North America . 
In the United States , North Dakota is the largest 
barley producing state , while Montana ranked 3rd in 

2005 , a decline from second place prior to the recent drought years . The Canadian Provinces 
of Alberta , Saskatchewan , and Manitoba are the primary barley growing reg ions of Canada , with 
Alberta producing 45 percent of all Canadian barley, Saskatchewan producing 43 percent , and 
Manitoba producing 5 percent . Fort Peck is located 50 miles south of the Canadian border . 

Wolf Po int is strateg ically well located for a barley-based ethanol plant. As will be seen 
there is more than adequate supply available within the borders of Montana and North Dakota 
alone . The deta ils of that supply , the price , the competing interests in barley , and the 
transportation costs are described below . 
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Barley is a rotation crop . It is grown for feed, processed into food, and is used to produce 
malted beverages . Barley is a cereal grain , genus Hordeum , family poaceae. It is a hardy plant 
that adapts itself to a wide variety of climates , and as such is suitable for the dry land farming 
techniques of Montana and North Dakota producers. Barley is a short-season, early maturing 
crop , again making it ideal for the region's relatively short growing season . 

Barley was discovered growing as a wild grass throughout ancient Asia. It was the first 
commercially grown crop by the Chinese who appear to be the first to have cult ivated it as a 
food source . Ancient Grecians and Egyptians used barley as a food as well as for a medicine . 
It is thought to have made its way to North America with Christopher Columbus . 

Barley is broadly classified as six-row or two-row, which describes the arrangement of 
kernels on the plant . Montana primarily grows two-row barley, while the largest producing state 
in the US, North Dakota , primarily grows six-row barley. Two-row barley tends to have plumper 
kernels with thinner husks than six-row. As a result , two-row has a greater starch content and, 
the refore , can yield greater starch extract per bushel of grain . 

In addition to food uses , barley is fed to beef cattle , dairy cattle , swine , and poultry . In 
most cases, the whole barley kernel is rolled, ground , or flaked , prior to be ing fed. There has 
been a steady growth in recent years in the use of barley for food and industrial uses . Today 
51 percent of barley production is used for food and industry, 8 percent is exported , and 41 
percent is used for feed and other residual uses 4

• 

Barley in the US is also grown for malt . Malt is produced from kiln-dried barely sprouts and 
is used to produce beer , liqueur and as a flavoring for foods and beverages . Barley malt 
provides enzymes that help convert protein and starch into sugar, which is then converted into 
alcohol in the fermentation process. 

Montana growers seeded 1 million acres of barley in 2004, down 150,000 acres from 2003 . 
Of the total, over 700 ,000 acres were seeded to malting type varieties . Maltsters and brewers 
purchased 19.7 million bushels (40 % of all barley varieties grown) of Montana's 2004 barley 
crop to make malt, up 33 percent from 2003 according to a recent survey from the Montana 
Agricultural Statistics Service . The survey was requested and funded by the Montana Wheat 
and Barley Committee . The survey also found that fifty-two percent of all malt barley purchased 
was grown in north central Montana, compared to 60 percent last year. South central Montana 
growers produced 18 percent of the total. The barley utilized for malt represented 
approximately 40 percent of the 2004 total barley crop , compared with 43 and 24 percent in 
2003 and 2002 , respectively . 

The Montana Wheat and Barley Committee survey also found the average protein of the 
2004 malting crop was 12.0 percent, which is 0.2 point lower than the average protein of the 
2003 crop. In 2004 Montana's harvested barley area was down 20,000 acres from the previous 
year . However, yield increased by 19 bushels per acre due to rainfall. 

In a survey completed by North Dakota State University, on behalf of the North Dakota 
Barley Council , the average protein content of the 2005 North Dakota crop was 12.8 percent for 
six-rowed barley and 13.2 percent for two-rowed barley . These figures rema in virtually 
unchanged from 2004 when protein levels were 12.6 percent and 13 .2 percent respectively 5. 

4 US Grains Counc il , "Barley Commodity Description ," Barley , Corn & Sorghum website 

5 North Dakota Barley Council, "2004 Crop Quality Report," North Dakota Barley Council Pub lication s Website 

© 2 006 RCI -RURAL C OMMUNITY INNOVATIONS 11 



Great Northern Development Corp Ethanol Plant Feasibility 

Montana Agricultural Statistics Serv ice reports that North Dakota and Idaho outpaced 
Montana in barley production in 2005. Montana accounted for 18 .5 percent of the nation 's 
barley and ranked third among states with 39,200,000 bushels harvested . This num ber is 
substantially lower than the 49 million bushels produced in the previous year and just slightly 
more than 41 percent of the 1987 harvest , an 18-year high barley harvest year of 94 ,500 ,000 
bushels . The 39.2 million bushels harvested in 2005 is also 27 .6 percent less than the 18-year 
average of 54 ,1 68 ,333 bushels. 

The follow ing data table indicates barley production in bushels in the Montana and North 
Dakota counties nearest the proposed ethanol plant. In 2005 a tota l of 20 ,309 ,000 bushels 
were produced in these nearby counties . The 5,714 ,000 bushels produced in Montana 
re present or14 .6 percent of the state 's total crop while the 14,595,000 produced in North 
Da kota represents 25.5% of that state 's total crop . 

2005 Barley Acreage, Yield , and Production 
of Counties Near Proposed Site 

Last updated June 6, 2006 
Planted Harvested Yield Producti on 

County 1 State Acres Acres Bushels Bushels 

Blaine MT 23,000 15,700 46 719,000 

Phi llips MT 23,000 10,500 49 517,000 

Fergus MT 36,000 25 ,000 33 820,000 

Garfield MT 17,000 4,400 34 150,000 

Valley MT 12,000 5,300 31 163,000 

Mc Cone MT 21 ,000 8,800 49 433,000 

Daniels/Sheridan MT 9,300 4,500 42 191,000 

Roosevelt MT 7,700 2,500 66 165,000 

Richland MT 29,000 26,800 63 1,681,000 

Dawson MT 23,000 14,700 52 764,000 

Prairie MT 7,400 1,400 55 77,000 

Wibaux MT 5,500 900 38 34,000 

Divide ND 4,000 3,500 40 140,000 

Williams ND 29,000 28,000 48.6 1,360,000 

McKenzie D 34,000 24,000 49.6 1,190,000 

Golden Valley D 4,100 2,800 53 .6 150,000 

Dunn ND 23,500 18,600 52.2 970,000 

Mountrail ND 32,000 29,000 55.5 1,6 10,000 

Burke ND 20,000 19,500 46.7 910,000 

Billings ND 3,900 2,000 55 110,000 

Renville D 62,000 60,000 58 3,480,000 

Ward D 48,000 45,000 58.2 2,620,000 

Mc Lean D 26,000 25,500 61.2 1,560,000 

Mercer ND 17,000 10,300 48.1 495,000 

Total 388,700 20,309,000 
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North Dakota is consistently the United States ' largest producer of barley. The state 
averaged 81 million bushels during the last five years . In 2005 the North Dakota harvest was 
lower than the 5-year average , at 57 million bushels , and substantially down 2003 's 119 million 
bushels , a five-year high . It should be noted that barley is a rotation crop that experiences high 
years followed by low years , so these numbers fall within the range of these rotation-based 
fluctuations. 

In Canada , the provinces of Saskatchewan and Manitoba are large producers of barley. 
Saskatchewan produced 5,345 ,100 metric tons or 245,498,305 bushels of barley in 2005. The 
Canadian province of Manitoba produced an additional 681 ,500 metric tons or 31,301 ,022 
bushels of barley in 2005. 

2. Wolf Point Area Barley Production Potential 

In summary, the proposed ethanol plant/feedlot requirement of almost 8.7 million bushe ls 
per year of barley can be met from regional sources . More than 373 million bushels of barley 
were grown in the regions of Manitoba, Saskatchewan , Montana , and North Dakota collectively 
as shown in the following table : 

Summary Table of 2005 
Regional Barley Production 

Barley Production 
Region (bushels) 

Montana 39,200,000 

North Dakota 57,240,000 

Saskatchewan 245 ,498,305 

Manitoba 31 ,301 ,022 

Total 373,239,327 

The Plant/feedlot requirement of 8.7 million bushels represents approximately 25 .5 percent 
of the barley grown in Montana, 10.3 percent of the crop available from North Dakota and 
Montana comb ined, and 2.67 percent of the supply available in the region . 

3. Barley Storage 

The major railroad line traversing northern Montana services grain elevators near Wolf 
Point within three miles of one of the proposed ethanol plant/feedlot locations. The owner of 
these elevato rs , Columbia Grain , a large grain shipping and storage company, will typically 
store 500 ,000 to 600 ,000 bushels at a time . Grain could be purchased from Co lumbia for the 
ethanol plant on an as-needed basis. The proposed ethanol plant is also being planned to 
conta in approximately 750,000 bushels of storage on site . 

©2006 RCI -RURAL COMMUNITY INNOVATIONS 13 



Great Northern Development Corp Ethanol Plant Feasibility 

Storage and handling fees are three cents ($ .03) per bushel per month; eight cents ($.08) 
per bushel to receive; and 10 cents ($.10) per bushel to load onto trucks . 

In the event add itiona l elevators are required , Scott McIntosh , the General Manager for 
Co lum bia Gra in 's Harlem location (406 .353-2924) indicated that the cost of storage is 
dependent on the price of steel. Currently the cost involved is $4 .00 per bushel of storage 
capacity . One million bushels of storage would the refore cost $4 million to build . 

4. Corn Availability 

Most commercially viable ethanol plants in the US utilize corn to produce ethanol. The 
proposed Wolf Point ethanol plant will be located in an area that is more suited to wheat and 
barley grain production ; however Montana and North Dakota producers do grow corn. In fact, in 
2005 Montana produced a five-year high 2,516 ,000 bushels of corn across the state . This 
represents an increase of 371 ,000 bushels over the former year and 359 ,000 bushels more the 
five-year average . Montana ranks 40 th in the nation in corn production . 

In 2005 North Dakota also produced a five-year high of 155 million bushels statewide . This 
represents an in crease of 34 million bushels over the previous year and 35 million bushels more 
than the five-year average . North Dakota ranks 14th in the nation for corn production . It is 
important to note , however, that the vast majority of the corn in North Dakota is produced in the 
central and eastern parts of the state . The counties surrounding the proposed ethanol plant 
produced less than 3.8 million bushels or 2.5 percent of the state 's total. 

The following table shows the 2005 corn production in Montana and North Dakota by 
county: 
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CORN 
Acreage, Utilization, and Yield By 

County, Montana and North Dakota, 2005 
County Planted All GRAI 

and Purposes' Harvested Yield Production 
District Acres Acres Bushels Bushels 

Montana 
Lake 1,900 600 145 87,000 
Other 500 100 110 11,000 

orthwest 2,400 700 140 98,000 
Dawson 3,000 1,700 141 240,000 
Richland 7,400 1,300 115 150,000 
Other 4,400 1,200 113 136,000 

ortheast 14,800 4,200 125 526,000 
Carbon 5,500 1,600 157 251 ,000 
Stillwater 2,300 700 167 11 7,000 
Treasure 4,700 2,400 169 406,000 
Yellowstone 14,300 3,400 153 520,000 
Other 1,600 300 150 45 ,000 
South Central 28,400 8,500 160 1,362,000 
Custer 6,800 1,100 171 171,000 
Rosebud 6,500 1,100 165 182,000 
Other 3,700 1,300 I 12 145,000 
Southeast 17,000 3,400 146 498,000 
Other Districts 2,400 200 160 32,000 
Montana Totals 65,000 17,000 148 2,516,000 

North Dakota 
Ward 5,400 3,900 95.6 373,000 
Williams 2,500 800 90 72,000 
Other 4,100 2,800 73.2 205,000 

orthwest 12,000 7,500 86.7 650,000 
Benson 24,000 19,000 96.1 1,835,000 
Mc Henry 20,000 11 ,100 95 .5 1,060,000 
Pierce 12,500 7,600 89.1 677,000 
Other 6,500 5,200 84.2 438,000 

orth Central 63,000 43,000 93.3 4,010,000 
Grand Forks 3 1,000 28,500 110.5 3, 150,000 
Nelson 10,000 8,400 103.9 873,000 
Ramsey 37,500 35,500 105 .1 3,730,000 
Walsh 10,000 9,000 123 .3 l ,110,000 
Other 13,500 11 ,600 99.7 1,157,000 
NORTHEAST 102,000 93,000 107.7 10,020,000 
Dunn 15,200 3,800 67.4 256,000 
McKenzie 5,600 1,200 96.7 11 6,000 

Mc Lean 10,700 8,100 95.9 777,000 
Mercer 6,000 1,300 66.2 86,000 
Oliver 11 ,500 5,100 112.7 575,000 
West Central 49,000 19,500 92.8 1,810,000 
Eddy 9,500 8,500 124.7 1,060,000 
Foster 17,000 14,600 11 5.8 1,690,000 
Kidder 15,500 8,800 I 31.9 1,161 ,000 
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County Planted All GRAIN 
and Purposes' Harvested Yield Production 

District Acres Acres Bushels Bushels 
Sheridan 5,500 3, 100 107.1 332,000 
Stutsman 62,000 57,500 123.7 7, 115,000 
Wells 25,500 21,500 115.9 2,492,000 
Central 135,000 114,000 121.5 13,850,000 
Barnes 64,000 60,500 146 8,830,000 
Cass 11 5,000 111 ,500 144 16,055,000 
Griggs 14,500 12,000 135.4 1,625,000 
Steele 34,500 33,000 128.2 4,230,000 
Traill 82,000 81,000 127.4 10,320,000 
East Central 310,000 298,000 137.8 41,060,000 
Adams 8,800 3,300 53 175,000 
Billings 1,500 900 66.7 60,000 
Bowman 6,800 2,300 60 138,000 
Golden Valley 4,400 3,500 89.7 314,000 
Hettinger 7,200 4,500 62.4 281,000 
Slope 2,600 1,500 66 99,000 
Stark 12,700 4,000 73.3 293,000 
South West 44,000 20,000 68 1,360,000 
Burleigh 21,500 13 ,500 106.7 1,440,000 
Emmons 35,000 28,500 11 2.6 3,2 I 0,000 
Morton 31,000 7,500 95.5 716,000 
Other 17,500 5,500 80.7 444,000 
SOUTH CENTRAL 105,000 55,000 105.6 5,810,000 
Dickey 105,000 95,000 142.3 13,515,000 
La Moure 87,000 82,000 146.6 12,020,000 
Logan 16,000 11 ,700 116.2 1,360,000 
McIntosh 16,000 12,800 121.5 1,555,000 
Ransom 60,000 56,000 137.5 7,700,000 
Richland 220,000 212,000 134.3 28,475,000 
Sargent 86,000 80,500 144.2 11,605,000 
SOUTHEAST 590,000 550,000 138.6 76,230,000 
North Dakota Totals 1,410,000 1,200,000 129 154,800,000 
Regional Totals 14,750,000 1,217,000 157,316,000 
1 Acreage is principally irrigated. Counties are combined when l) one large 
producer accounts for more than 60% of the acreage planted or 2) there are fewer 
than three producers in a county. This is done to avoid disclosure of individual 
infonnation. 

Last updated June 6, 2006 

The Katzen des igned ethanol plant discussed in this study is capable of processing both 
barley and corn as feedstocks. While there are short-season corn varieties available, these are 
dependent on good rainfall to enable the carbohydrate-laden ears to mature. Where rainfall is a 
limiting factor , such as the northern border of Montana and North Dakota , irrigation systems 
would be required to assure the quality crop necessary for ethanol production . Such varieties 
of corn , while theoretically viable , have never been commercial ly grown in large quantities in 
Montana . 
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5. The Short Season Corn Option 

The proposed ethanol unit is to be designed to convert hulless barley to yield 20 mill ion 
gallons of ethanol per year, with 24 million gallons per year possible when running optimally . 
However the ethanol unit can also convert corn into ethanol, a well-known technology , requiring 
uncomplicated adjustments to the enzymes used in the ethanol unit. 

As will be discussed in this section, short season corn can be produced in the Wolf Po int 
area and is available in large quantities from neighboring states . Corn produces ethanol more 
efficient ly than barley does, and therefore the yield of a 20 mil lion gallon per year ethanol unit , 
sized up for barley utilization , could yield as much as 28 million gallons of ethanol a year if corn 
is used instead of barley. 

Should barley be in short supply , corn is readily available from adjacent states , and from 
the eastern border region of Montana . Therefore, the decision has been taken to investigate 
the option of using corn as well as barley (or as part of a crop rotation plan using barley some 
seasons, and corn other seasons). 

Producers in Roosevelt and surrounding counties of both Montana and North Dakota grow 
rotation crops including barley, wheat , alfalfa , and oats . With advances in agricultural science, 
it is now possible that short season corn can become a part of the rotation . There are several 
varieties from major corn seed suppliers that reach full maturity in an 80 to 90 day growing 
season . Statistical weather information obtained from Montana State University's Northern 
Agr icul tural Research Center (NARC) in Havre indicates that the reg ion includ ing Wolf Point 
has sufficient growing-degree days to consider these earlier maturing corn variet ies . The table 
below contains the historical growing-degree day data collected by NARC . 

Northern Montana Growing Degree Data 
Northern Agricultural Research Center 

Growing 
Degree 

Period Davs 

5/1/05-10/31 /05 2271.7 

Average (1951-2005) 2383 . 7 

Source : Montana State University; NARC, 2006 

North Dakota State University also tracks growing-degree days for various regions in North 
Dakota. Following is a map showing Growing Degree Days , for regions in relatively close 
proximity to the Fort Peck Reservation , ranging from 1834-2197. It is important to note that the 
difference in Growing-Degree Days between Montana and North Dakota is accounted for by the 
varying length of observation . 
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Accumulated Corn Growing Degree Days ('F) (2005-05-02 - 2005-10-01 ) 
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Source : North Dakota State University Extension Service website 

Following is a conversion table , which demonstrates the number of growing degree days 
necessary for corn hybrids of varying relative maturity: 

Comparison of Growing Degree 
Days and Relative Maturity 

Relative Maturity 
GDD (units) (days) 

1800-2000 70-80 

2000-2300 80-90 

2300-2500 90-100 

2500-2700 100-110 

2700-2800 110-120 

Source: Michigan State University, 1998 

For the Wolf Point region, producer adoption of short season corn holds promise . Wheat 
producers require a rotation crop and short season corn is a good option for them . Although it 
is yet to be embraced in the region , the successes in Montana 's Yellowstone Valley and along 
Montana's eastern border provide evidence of the feasibility of the option in the ar id elevat ions 
typical in Montana and North Dakota . 
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Considerat ion of short season corn as a viable substitute for barley for the proposed 
ethanol plant and as a viable rotation crop for wheat producers makes an analysis of regional 
wheat acreage an important consideration. Wheat is Montana 's biggest crop , with 5.34 million 
acres of wheat planted by Montana producers in 2005 compared with 900 ,000 acres of barley, 
and 90 ,000 acres of oats. 

In Rooseve lt County alone , 342,200 acres of wheat were planted in 2005 , while 291 ,300 
acres of wheat were planted in Valley County in the same year yielding 9,661,000 bushels and 
8,659 ,000 respectively , for a combined total of more than 18 million bushels of wheat coming 
from those two count ies . The same acreage planted in corn would produce a higher yield since 
per acre yields for corn can as much as double that of wheat. More discussion on the corn 
yield potentia l follows below. But first , the question of how viable short season corn really is 
for the area is explored . 

There are many corn hybrids from several different seed companies that could be used as a 
rotation crop in the reg ion . Pioneer, DeKalb , Grand Valley , Geertson , and Asgrow and others 
offer short season corn seed . 

Yield data based a on a conventional hybrid 39H84, one of the many short season corn 
varieties available through Pioneer Hi-Bred International , Inc. indicates that Montana producers 
could average a yield of 130 bushels per acre . North Dakota producers could average 80 
bushels per non-irrigated acre , and 150 bushels per irrigated acre . Th is hybrid corn variety is 
used only as an example for the purposes of analysis and is not an endorsement or 
recommendat ion of this product. A more complete study of yield data from a broader sample of 
short season corn varieties, possibly in cooperation with Montana State University Northern Ag 
Research Center should be pursued before short season corn hybrids are chosen for the reg io n. 

The Pioneer yield data is useful because it is derived from Montana and North Dakota test 
plots presumably grown in similar cond itions as found in the Wolf Point region (similar in the 
number of warm days and annual precipitation , although elevation might differ) . The yield data 
is summarized , and simplified from the original , in the following table: 

Pioneer Product Yield 

Montana Test Plots 

39H84 140 .0 

39H84 160 .6 

39H84 121.9 

39H84 104.6 

39H84 118. 7 

39H84 140.7 

Montana Average 130.8 

North Dakota Average 150.0 

Source: Pioneer 's Montana Sales Rep, Ste ve 
Church , on June 7, 2006 
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The table above shows a high of almost 161 bushels per acre and a low of 105 bushels per 
acre using th is Pioneer hybrid corn seed . The ana lysis that follows will take 130 bushels per 
acre , slightly lower than Montana 's average yield , to project the potential yield of short season 
corn in the regions surrounding Wolf Point. 

It is not unreasonable to project that some reg ional producers would be interested in 
growing short season corn in the event of a reg ional market for potentially 8 million bushels of 
corn created by the Wolf Po int plan t. The re are agricultural advantages to growing corn in the 
region as part of the rotation cycle. Corn does not fall prey to the same infestations and 
diseases as wheat and the nitrogen demand for both crops are close to equivalent, making the 
inputs approx imately the same . Beyond that, corn is a higher-yielding crop per acre than wheat 
is . The rule of thumb is that a fie ld that can produce 50 bushe ls of wheat would produce 100 
bushels of corn . 

From an econom ic standpoint , 14 percent prote in Spring wheat was selling for $4 .38 per 
bushel in Wolf Point , Montana on June 8th , 2006, wh ile corn was sell ing for $3.64 per bushel the 
same day at that location . If the bushels of corn per acre doubles yield compared with wheat in 
any given year, corn would arguably provide a greater profit than Spring wheat for producers in 
the reg ion . More likely, doubl ing yield is probably over opt imistic and there is no historical corn 
yield data from the region to draw data from. However, even assum ing corn yield increased by 
only 50 percent above wheat yields , there may be financ ial incentives for corn production . 

While corn is not traditionally grown in the area , there is a national trend that indicates its 
eventual adoption . Corn rust and infestation has impacted the corn crop push ing it west and 
south from the Midwest heartland . With short season corn , some Montana producers are 
embracing it , especially on the eastern Montana border , and in the Yellowstone River Valley 
(near Montana 's largest cattle feedlots) . 

In the Rooseve lt County area , utilizing the current 210 ,000 acres in wheat production holds 
the potential at 130 bushels per acre short season corn, to produce 27 ,300 ,000 bushels of corn 
in alternate years . More likely , corn production as part of the rotation would take place over 
time , and an increase in the percentage of growing acres devoted to growing corn would see a 
gradual increase. Also , since corn is a rotation crop , as much as ha lf the acreage might remain 
wheat and or alfalfa , wh ile the other half might be planted in corn seed . 

Since the proposed ethano l pla nt's corn requ irement current ly exceeds what North Eastern 
Montana can produce , corn would need to be purchased from outs ide sources. These outside 
sources may eventually be regional producers in Montana or North Dakota , but only after a 
concerted campaign successfully targeting area producers was carried out. Prior to sufficient 
amounts of corn being produced in Montana and North Dakota , corn is abundantly available 
from South Dakota , and Western Minnesota. Corn from these areas travels through Wolf Po int , 
Montana , everyday according to Scott McIntosh , General Manager of Columbia Gra in 
International , Inc . in Harlem . 

Trains of corn ranging from 60 to 120 cars can be loaded onto trucks at Columbia Gra in, 
and brought to the hold ing pits ad jacent to the ethanol un it of the proposed plant. Local 
trucking companies are available for hire to del iver the corn (or barley) at reasonable rates . 
Transportation impacts are more fully explored below . 

Should the proposed Wo lf Po int plant st imulate regiona l producers to grow corn for the 
plant, there are sufficient growing acres to meet the demand . At a yield of 130 bushels per 
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acre (Pioneer yie ld average as described above), growing corn for the plant requires 62 ,000 
acres , or 40 percent of the current wheat acreage in the Wolf Point area . 

The following table prov ides acreage and yie ld data in the count ies nearest to Roosevelt , 
an area previously defined above for reg ional barley numbers. 

Wheat Acreage, Yield, and Production, by Counties 
Near Proposed Ethanol Plant Site 

ALL IRRIGATED 
Planted Net Planted Harvested Yield Production Planted Harvested Yield Production 

State 
County , State Acres Acres Acres Bushels Bushels Rank Acres Acres Bushels Bushels 

Montana 
Blaine, MT 195,000 195,000 193, 100 36.4 7,020,000 11 5,500 5,400 56.9 307,000 
Phill ips, MT 129,700 129,700 123,500 35 .9 4,429,000 19 3,200 3,000 57.0 17 1,000 
Fergus, MT 189,500 189,300 188,100 44.7 8,402,000 8 
Petroleum, MT 20,100 20, 100 18,600 34.2 636,000 38 1,300 1,300 57.7 75,000 
Garfie ld, MT 96,000 95,800 91 ,900 35.7 3,278,000 21 
Valley, MT 29 1,300 29 1,300 283,900 30.5 8,659,000 s 6,400 5,600 51.6 289,000 

Mc Cone, MT 236,000 234,600 230,300 33.2 7,651,000 10 2,300 2,300 75.7 174,000 

Daniels, MT 224,300 224,300 2 19,200 26.5 5,809,000 14 

Sheridan, MT 327, 100 327, 100 324,700 26. 1 8,483,000 7 1,700 1,700 65.3 111 ,000 

Roosevelt, MT 342,200 342,200 340,200 28.4 9,66 1,000 3 5,600 5,600 58.8 329,000 

Richland, MT 152,700 152,700 150,900 32.2 4,864,000 18 8,500 8, 100 67.5 547,000 

Dawson, MT 164,400 164,400 162,500 30.6 4,974,000 17 2,000 2,000 68.0 136,000 

Prai rie, MT 35, 100 35,100 34,600 33.5 1,160,000 27 2,500 2,200 68.6 151 ,000 

Wibaux, MT 36,500 36,500 35,900 27.3 980,000 32 

Montana 2,439,900 2,438,100 2,397,400 32.S 76,006,000 20,300 20,300 62.7 1,274,000 

Regional Total 
North Dakota 
Divide, ND 275,600 274,300 33.1 9,086,000 7 

Williams, ND 
McKenzie, ND 183, 100 181,200 29.7 5,382,000 18 

Golden Valley, 69,400 68,500 33.9 2,325,000 37 

ND 
Dunn, ND 171 ,000 169,400 34.8 5,894,000 15 

Mountra il , ND 

Burke, ND 2 11 ,300 209,300 36.4 7,624,000 11 

Bill ings, ND 
Reveille, ND 204,200 199,800 37.9 7,563,000 12 

Ward, ND 369,700 362,400 39.5 14,3 19,000 2 

Mc Lean, ND 379,400 378,400 38.6 14,618,000 1 

Mercer, ND 95 ,800 93,500 34.4 3,22 1,000 31 

North Dakota 1,959,500 1,936,800 70,032,000 

Regional Total 
Regional Totals 4,399,400 4,334,200 146,038,000 39,000 37,200 2,290,000 

Source: Montana Agricultural Statistics Service, Last updated June 6, 2006 
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(North Dakota does not distinguish between whether or not the wheat crop is irrigated. Note that in 
Montana, however, the average yield doubles when the crop is irrigated) 

The table above shows that count ies within a reasonab le proximity to Wolf Point collect ively 
planted 4.4 million acres of wheat in 2006 . In the event that the Wolf Point plant created a corn 
market, it would require , as mentioned above , 62 ,000 acres to be planted in short season corn 
to meet the demand . That is 1.5 percent of the acreage now under wheat cultivation in these 
counties to satisfy the ethanol plant's corn requirements . It is not at all unreasonable to 
assume that Montana and North Dakota wheat producers would cons ider including short season 
corn in their rotation , and that the acreage to do so is eas ily adequate . Still, it will require an 
organized campaign to solicit and gain commitments from producers to make the change and 
invest in new harvesting corn heads (presumably they do not now have the equipment to 
harvest corn) . 

A relatively modest amount of corn for grain is grown in Montana and as the following 
table shows the acreage planted has remained fairly constant over time . 

Montana Corn for Grain 2001-2005 

I Area, Yield , Production , Price per Unit, and Value of 
I Production 

r--- ~ Price/ Value of 
I Planted Harvested I Yield Production Unit production 

Commodity 
1-Ac- r-es- -- Acres• ~ 1000 r--- 1000 

Yr ST I 000s 000s I Bushel bushels I $/bu dollars 

Com For Grain l2001 I MT ~ I 13 ~ 1 1924 ~ 1 3636 

- C-om_ F_o_r_G_ra_i_n-12002 I MT ~ I 13 ~ I 1820 ~ I 4459 

Com For Grain 12003 1 MT ~ I 17 ~ 1 2380 ~ 1 6307 

- C-om_ F_o_r _G_ra-in-12004 1 MT~G~I 2145 ~ 1 5191 

Com For Grain l2005 j MT ~ I - 17 ~ 8 1 251 6 ~ 1 6038 

Source : USDA NASS Reports online 

As the above table indicates , Montana producers harvested 2,516 ,000 bushels of corn for 
grain in 2005 , while an addit ional 1,870 ,000 bushels of corn were produced for si lage in the 
same year. The South Central counties of Big Horn , Carbon , Stillwater, Treasure, and 
Yellowstone produced the highest amount of corn in 2005 , as the following table demonstrates : 
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CORN 
Acreage, Utilization , and Yield By Counties 

Montana and North Dakota 20051 

Last updated June 6 2006 
' - -- - -

County Planted Al ff GRAIN --1 SILAGE 
and Purposes 1 f Harvested Yield Production f Harvested Yield J Production 

District I Acres I Acres Bushels T Bushels T Acres Tons Tons 
Montana 

t I I l l 
1,900[ 

-
~ 0001 

-
Lake 600 145 1,200 21 25,000 -

T 500[ 11 ,0001 251 Other 100 1101 400 10,000 

I --1 
-

North Central --1 --1 --1 7001 26 18,000 
Northwest i 2,4oor 100T 1401 98,ooor - 1,600 22 35,000 
Dawson r 3,oooT 1,700 141 l 240,0001 1,300 201 26,000 -- T 7,4ool 

-
115f 150,000f 2lf Richland 1,300 5,900 121,000 

Valley l --1 --r --[ --1 
-- -

1,100 21 23,600 

Other 4,4or 1,2001 tl3T 136,000I- 900 181 16,400 --
f 14,8001 12sT 526,ooor 2Ql_ ortheast 4,200 9,200 187,000 

--- r --T - --r Central -- -- 500 18 9,000 -
T -~ --l --T 231 Gallatin -- 800 18,000 

Other T --T -- --1 --[ 200 251 5,000 

l --[ --1 --[ 
-

231 Southwest -- 1,000 23,000 
Big Hom r --[ --1 --] --1 1,200 21T 32,000 

Carbon i 5,5061 l ,600l 151T 251,ooof 3,900 251 98,000 
- r 2,300T - 700[ 167) 11 1,oooT T6T Stillwater 1,600 42,000 

Treasure l 4,700 2,400 1691 406,000f 2,100 28f 58,000 
-

i 1531 520,000f 281 
-

Yellowstone 14,300 3,400 10,800 297,000 

Other i-- l ,600f --400 170[ 68,000 -- --1 ----
T 28,400[ 8,sooT 160[ 1,362,oooT ~ 

-
South Central _!2,600 527,000 
Custer T 6,800T 1,000 171f 171 ,000 j 5,700 231 133,000 

Prairie l --! -- --T _ --l 1,800 221 40,000 

T 6,5oof 165f 
-

231 Rosebud 1,100 182,000 5,300 124,000 

T 3,7oof 
-

1,300T 11 2T 145 ,0001 13f Other 600 8,000 
~ --

l 11,oooT 
-

3,400] 
-

146f 498,oool 13,400' Southeast 23 305,000 

·combined Districts r-2,400 200T 1601 32,0ool 
-- r 

--1 -- --
I 65,00ol 

-
1481 2,s16,oool 241 State Totals 17,000 46,000 1,104,000 

North Dakota 1 T T T 
Ward r 5,4oof 3,9ooT 95.6T 373,000j 1,400 12.7 17,800 

Wi lliams I 2,5001 800 901 72,000 1,600 1 15 24,000 

I 4,1001 
' 

Other 2,800 73 .2 205,000 1,000 10.2 10,200 

Northwest 12,0001 7,5001 86.7 650,000 4,000 13, 52,000 

Benson I 24,ooo l 19, 1001 96. 1 1,835,000 3,800 9.5 36,200 

Mc Henry I 20,0001 11 ,1001 95.5 1,060,000 7,700 10.9 83,600 

Pierce I 12,5001 1,600,-- 89. tT 677,000 4,600 13.4 61,500 

Other 6,5001 5,2001 84.21 438,000 900 10.8 9,700 

North Central I 63,000143,oooT 93.j]° 4,010,000 17,000 11.2 191,000 

Grand Forks 31 ,0001 28,500I 11 0.5 3, 150,000 1,300 8.5 11 ,000 

Nelson 10,0001 8,400 103 .9 873,000 1,500 13 .9 20,800 

Ramsey 37,5001 35,5001 105 .1 3,730,000 5001 9.4 4,700 
-

T 10,ooof 9;ooor 123.3T 1,110,0001 12.9 10,300 Walsh 800 
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County r anted Alli-- GRAIN I SILAGE 
and Purposes 1 [Harvested T Yield r Production [ Harvested T Yield Production 

District r Acres I Acres T Bushels r Bushels I Acres r Tons Tons -
Other 13 ,500[ 11,600 99.7[ 1,157,000[ 900 10.2 9,200 

ortheast r 102,000[ 93,000 107.7f 10,020,0001 5,000 ' I 11.2 56,000 -- -
Dunn I 15,2oof 3,800 67.41 256,000[ 9,500 9.8 92,900 
McKenzie T 5,6ool 1,200 96.71 116,000 4,200 11.8 49,500 
Mc Lean -r 10,700[ 8,100 95.9[ 777,ooo ' 2,300 11.8 27,100 
Mercer 6,000[ 1,300 

:-r 
I 66.21 86,000[ 4, 100 14.8 60,500 

Oliver i 11 ,500[ 5, IOOf 112.71 575,000[ 5,9001 18.6 110,000 
West Central l 49,ooof t9,5oof 92.8l 1,810,000f 26,000 13.1 340,000 
Eddy r 9,500[ 8,500[ 124.7[ 1,060,000[ 700! 9.7 6,800 
Foster 1 17,0001 14,600J 115 .81 1,690,000f 2,200 10.4 22,900 
Kidder I 15,5001 8,800 131 .9 1,16 1,000f 6,400 9.6 6 1,700 --

r 5,500! 332,0001 Sheridan 3,100 107.1 2,300 9.8 22,500 

Stutsman f 62,ooor- 57,500 123.71 7,1 15,000[ 3,700 12.9 47,700 
-- T 25,5ooT 2,492,000[ 12f Wells 21,500 115.9 2,700 32,400 
--

135,oooT Central 114,000 121.S 13,850,0001 18,000 10.8 194,000 
Barnes l 64,000[ 60,500 146[ 8,830,0001 3,100 IO.I 31 ,200 - r 115,000[ 111 ,500! 144f 16,055,000[ 15.4] Cass 2,700 41,500 

Griggs f 14,500/ 12,000[ 135.4/ 1,625,000f 172] 
---

2,300 39,600 

Steele l 34,5001 33 ,000[ 128.2/ 4,230,0001 8oof 14.9 11 ,900 --- r 82,ooor- 81,000[ 127.4[ I 0,320,000[ 600/ Traill 13 7,800 

East Central l 310,000[ 298,000 137.8 41 ,060,000[ 9,500 13.9 132,000 

Adams 8,802]_ 3,300 53 175,0001 5,300 7 37,000 

l 66.7] 60,000f 
....,. 

Bi ll ings 1,500 900 500 11.8 5,900 

Bowman - T 6,8001 2,300 60f 138,000[ 4,400 10.8 47,300 

Golden Valley I 4,400[ 3,5001 89.7f 314,000[ 800 11 8,800 

Hettinger I 7,200J 4,500 62.41 281,000[ 2,400 9.9 23 ,800 

Slope r 2,600J 1,5001 66T 99,000[ 1,000 13.7 13,700 

Stark I 12,700[ 4,oool 73.31 293,000 8,6001 9.8 84,500 

Southwest 7 44,ooo l 20,0001 68[ 1,360,000[ 23,000! 9.6 221 ,000 

Burleigh T 2 1,500[ 13,500f 106.7T 1,440,000[ 7,500 9.3 69,800 

E mmons I 35,000[ 28,500[ 112 .6[ 3,210,000[ 6,300 10.2 64,400 

Morton 
i 

31 ,000[ 7,500 95.51 716,000 23,300 9.5 221,000 -
17,5001 

I 

Other 5,500 80.7 444,000 11 ,400 8.1 92,800 

South Central i 105,ooo l 55,000 105.61 5,810,000 48,500 9.2 448,000 

Dickey I I 05 ,000[ 95 ,000 142.3[ 13,515,000[ 4,400 12.5 55,100 

La Moure - I 87,000[ 82,000j 146.6 12,020,000 2,800 10.9 30,600 

Logan I 16,000[ 11 ,7001 116.2[ 1,360,000 3,7001 12.6 46,600 

McIntosh I 16,000[ 12,8001 121 .5T 1,555,000 2,600 13.1 34,000 

Ransom I 60,000[ 56,oool 137.5 7,700,000 2,200 11.9 26,100 

R ichland I 220,0001 2 12,0001 134.3 28,475,000 2,000 13.2 26,400 

Sargent I 86,000[ 80,5001 144.2 11 ,605,000 1,300 13 .2 17,200 

' 590,000[ 
- --r 

236,000 Southeast 550,000~ 138.6' 76,230,000 19,000 12.4 

Stat Totals T 1,410,000I 1,200,000. 129\ 154,800,000[ 170,000 11 1,870,000 
1 Acreage is principally irrigated. Counties are combined when 1) one large producer accounts for more than 60% of the 
acreage planted ; 2) there are fewer than three producers in a county or 3) a county has less than 500 acres planted . 
Thi s is done to avoid disclosure of in div idual information . 

Source: Montana Agricultural Statis tics Service 
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As mentioned above , there is plenty of corn available in South Dakota and Western 
Wisconsin to draw from and have sh ipped in by rail to the Wolf Point elevator and loading 
facilities . This will be the likely source supply for corn unless or until area producers begin to 
grow short season corn in the region. 

The follow ing tables show corn production for the last five years from South Da kota, 
Minnesota , and Wisconsin : 

South Dakota Corn as a Feedstock 

[[

/ Area, Yield, Production , Price per Unit , and Value of Production 

~ r--- Price Value of 
I Planted Harvested I Yield Production per Unit production 

~ A_ c_r-es- -- Acres - r--- 1000 ~ 1000 
Commodity State 000s 000s I Bushel bushels I $/bu dollars 

lcom For Grain 12001 I SD J 3800 I 3400 ~ I 370600 ~ / 648550 

lcom For Grain 12002 ~~I 3250 ~ I 308750 I 2.11 / 669988 

/com For Grain /2003 ~~I 3850 ~ I 427350 ~ I 974358 

/com For Grain /2004 ~ 1 4650 I 4150 ~ I 539500 ~ I 890175 

~ r ~ /2005 r~ SD j 4450 j 3950 j -~ I 470050 ,-~ , 799085 

IComForGrain~~~I II I 
SOURCE: USDA NASS REPORTS ONLINE 
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Minnesota Corn as a Feedstock 

I Area , Yield , Production , Price per Unit , and Value of Production 

j I J Price per J Value of 
Planted Harvested Yield Production Un it production 

I 
Acres - I Acres - I 

Year State I 000s 000s 
1000 

bushels $/bu 
1000 

dollars 

~ m For Grain r;; MN - ~ 0016200 I 

Bushel 

130 I 806000 1 1531400 

Com For Grain 2002 MN 7200 6700 / 157 1051900 I 2.15 2261585 

I Com For Grain 2003 1 MN 7200 6650 I 146 I ~~r 2.35 , 2281615 

I Com For Grain 2004 MN 7500 7050 ~1--1-5-9 I 1120950 1~ --1-.8-5-~l-2_0_1_37_5_8 , 

r 

j Com For Grain 2005 MN 7300 6850 I 174 I 191900 1.75 2085825 

jcom For Grain 2006 [ MN 7300 ' T i -1 
SOURCE: USDA NASS REPORTS ONLINE 

Wisconsin Corn as a Feedstock 

-1-- Area , Yield , Production , Price per Un it, and Value of Production 

I I r---- Price Value of 
I Planted j Harvested I Yield Production per Unit production 

Year Jstate I A~~~:· I A~~~:· I Bushel 
1000 

bushels $/bu 1000 dollars 

lcom For Gra in ~ 00 I WI 3400 I 2600 It 27 330200 1.97 1 650494 

jcom For Grain [2002 
1 

WI 3650 I 2900 j 135 r 391500 2.22 1869130 

lcom For Grain 12003 ~ 3750 I 2850 129 I 367650 2.35 863978 

lcom For Grain ioo4 WI 360012600 I I 3~ 
I - 2 1 353600 707200 

[com For Grain 2005 , WI 3800 2900 148 429200 1.85 t 794020 

~ om For Grain l2006 WI 3700 ,-- I I I ----------------~ 
SOURCE: USDA NASS REPORTS ONLINE 

As the above tables indicate , South Dakota produced nearly 470 million bushels of corn, 
Minnesota produced more th an 1.2 bill ion bushels of corn , and Wisconsin produced 430 mil lion 
bushels of corn for grain in 2005 , bringing the total corn availabl e from these states to more 
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than 2 billion bushels . According to Columbia Grain 's Wolf Point Fac ility Manager, Scott 
McIntosh , corn is flowing daily through the Wolf Point facility from these states . 

According to a calculation provided to RCI by Columbia Grain , the cost to have corn 
brought in from Western North Dakota, Minnesota , and Wisconsin averages $1 .00 to $1 .30 per 
bushel. Assuming the proposed Wolf Points plant's requires 4,200 ,000 bushels per year to 
supplement Montana gra in, the transportation of corn would amount to between $4 .2 mill ion and 
$5.46 million per year. There will also be a fee for transporting the corn from the Wolf Point rail 
facility to the plant that has been estimated at $.10 -$ .12(10-12 cents) per bushel. 

As regional producers beg in to use short season corn in their rotat ions, transportation costs 
would decrease. Again , short season corn can grow in the region , and there exists ample 
acreage to produce an abundance of corn in the reg ion . Local producers would probably grow it 
until the plant creates a local demand for it. Should the regions producers not provide 
sufficient corn for the plant, corn is abundantly available from other states directly east of 
Montana . 

6. Alfalfa Availability 

The feed ration that will be fed to the cattle will combine wet distillers byproducts (WDB) 
mixed with other ingred ients , including alfalfa. RCI has investigated the availability of alfalfa in 
Montana and the region . The hay requirement to feed cattle is estimated at 5,400 tons per 
year. 

The following table shows the most recent production figures available for Alfalfa in 
Montana and North Dakota by county : 
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ALFALFA HAY 
Acreage, Yield , and Production by Counties 

and Districts, Montana and North Dakota , 2005 

County 
and 

District 

Montana 
Deer Lodge 
Flathead 

Granite 
Lake 

L incoln 

Mineral 

Missoula 

Powell 

Rava ll i 
Sanders 

orthwest 
Blaine 
Chouteau 

~ier 

Hill - -
!,,iberty 
Phillips 
Pondera 
Teton 

Too le 
North Central 
Daniels ----
Dawson --
Garfield --
Mc Cone 

--
Richland 

- -
Roosevelt 
Sheridan 
Va lley 

Northeast 
Broadwater 

Cascade 
Fergus 

Go lden Va lley 
Judith Basin 
Lewis and Clark 
Meagher 
;Musse lshell 

Petroleum -
Wheatland 

-

-

- - -

© 2006 RCI-RURAL COMMUNITY INNOVATIONS 

Alfalfa Ha 

1;Ft041tt■WJ0~■1fflt!Aii·l,i 
W!1§UtW■l·l,tW 

I I 
4,ooo~ 3T 

15 ,000 3.2T 

s,oool 3.11 
.- 23,oool 2.11 

3,ooof 2. i1 
1,000 2.31 

9,ooof 2.81 
T 13,ooof 3.11· 
r 12,oooT 4. 11 
r 10,000 1.41 

r 68 ooo 2.9! ' r 46,000 2.51 -r 24,000 2.If 

r 26,000 ~ 
r s,ooof 1.51 

10,0001 u J 
28,000! uT 

T 24,ooo l 2.41 
47,0001 2.7 

15 ,000 1.5 

I 228,000 2.2 
T-10,0001 I 

I 
I 

15,500 1.9 

16,500 1.4 

10,0001 1.9 

I 26,000
1 

2.31 
35,0001 1.9 
14,000 1.7 

61 ,0001 2.6 

l 188,000 2.1T 

I 29,000 4.2 

r 89,000 1.9J 

T 110,ooof 1.41 

r 11,500T 1.4f 

I n,0001 1.5J 

r 32,000f 2.81 

r 31 ,oooT jf 
r 22,000 1.7 

12,500 1.5 I 

_I 21,ooo_l_ I~ 

12,000 
47,500 

24,400 
62,900 

6,200 

2,300 

25,000 

40,800 
49,000 
13 ,900 

284 000 
' 

114,000 

50,000 

56,00Q 
12,300 

16,900 
-

48,000 
57,500 

128,500 

22,800 
506,000 

10,100 

30,000 

22,700 

19,200 

58,500 
67,500 
23 ,500 

158,500 

390,000 
121 ,000 

171 ,000 
230,000 

24,800 
110,900 
90,000 
93,000 
38,000 

18,500 

38,800 

28 



Great Northern Devdopment Corp Ethanol Plant Feasibility 

Alfalfa Ha County 
and 

District 
1:Flti~t1@■wmn■■Mt!AU•l1i 
Wd3UtWAl·l,tW l·l,t 

496,oool 1.91 936,ooo 
44,ooo 3.5T 152,000 

- 75,000 3.71 277,5001 
Jefferson f 15,000T 2.91 43,000j 

Central 
Beaverhead 
Gallatin 

Ma~ison f 48,0~ol 2.81 135,500 
Si lver Bow 5,000 37 15,000 
~ Invest 187,000T Df 623 ,000 
Big Horn f 52,00of 2.5f 129,500 
~o-n 30,000 2.6 79,000 

rark 69,oooT 2.67 178,000 
Stillwater 28,oooT 1.6T 44,500 
Sweet Grass 37,000f ~ 79,500 
Treasure 1 1,000 2.91 31,500 
Yellowstone 36,000 2.3f 84,000 
South Central 263,ooor- 2Ai 626,000 
Carter T 4 1,000T ~ 38,200 --------.--
Custer 51,000 2.2 11 4,000 
Fallon 40,ooof ~ 51,300 
Powder River 55,000f 15T 82,000 
P rai rie - 1 18,000 1.9 34,000 
-------
'Rosebud 62,000 2.1 128,500 
Wibaux 23,0ooT 1T 37,000 
Southeast 290,000 1 1.71 485,000 
Montana Totals 1,750,000) 2.21 3,8~ 

North Dakota 
Burke 

D ivide 

,Mountrai l 

Renvi lle 

Ward 

T 
T 

------~ 
Williams 
~ t -h\-ve_s_t -

Benson 
Bottineau 

M~ Henry 

orth Central 
Cavalier 

Grand Forks 
-

Nelson 
Pembina 
Ramsey 
Towner 
Walsh 
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I 
r -T 
T 
r 
r 

l" 

f 
r 
f 
f 

14,000 1.43 20,000 
15,000 1.53 23,000 

37,000I 1.951 72,000 

8,000 1.88 15,000 
24,000

1 
2.541 6 1,000 

38,000 1.68 64,000 

136,000 1.88 255,000 
13,0021_ 1.771 23,000 
19,000 1.95T 37,ooo 
50,000 1.8 90,000 
13,000 2.461 32,000 
20,0001 2.41 48,000 

11 s ,ooo] ~ 230,000 

4,ooor- ~ 8,000 
6,000J 2.171 ~ 00 
6,5001 3.osf 20,000 
6,ooof 2.17] I 3,ooo 
5,oool 2.sl 14,000 
5,oooT 1.sf 9,ooo 
6,500 if 13,000 
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County 
and 

District 

Alfalfa Ha 

liFl0i1ttl■ffl~■lfflttAll·l,i 
at§iiW■l·l,tW l•lrt 

NORTHEAST 39,000 2.31 90,000 
-------:.----'---_..;._---!-----'------1 

Dunn 110,000 2.06 227,000 
McKenzie f 53,000 I 7T 90,000 
Mc Lea~ 
Mercer 
~ r -

West Central 
!Eddy 
!Foster 
Kidder 
Sheridan 
Stutsman 
Wells 

Central 
;Barnes 
Cass 
Griggs 
Steele 
Traill 
~ast Central 
Adams 
Billings 
Bowman 

Golden Valley 

:Hettinger 
Slope 
Stark 
South West 
!Burleigh 
I.Emmons 
Grant 

Morton 
Sioux 

r 3o,ooof ~ 51 ,000 

+ 
59,000I 1.85 I 09,000 

38,oool 2.os 78,ooo 

T 290,000 1.91 555,000 
16,000 2.06 33,000 

I 1,000 2.43 11,000 
[ 103,000f ~ 175,000 

11,0001 1.82 31 ,000 
r 45,oool 2.44 110,000 
I 12,0001 2.83 34,ooo 

T 200~ - 2 400,000 
r 11 ,0001 2.361 26,000 
+-----'--!---I 13,oool 3.69 48,ooo 

13,000 2.69 35,000 
4,500 2.44 11 ,000 
3,500 2.86 10,000 

45,000 2.89 130,000 
47,000 1.53 72,000 
65 ,ooo j 1.91 124,ooo 
48,000 1.4 67,000 
25,000 1.8 45,000 
30,000 1.83 55,000 
33 ,000 1.85 61 ,000 
72,000 2.24 161 ,000 

320,000 1.83 585,000 
90,000 1.78 16,000 
53 ,000 2.28 121 ,000 
62,000 1.74 108,000 

_j 105,000 1.71 180,000 
1 50,000 1.52 76,000 

SOUTH CENTRAL f 360;ooof 1.79 645,000 
Dickey 1 26,000 2.81 13 ,000 --+ 15,000 3.73 56,000 

1 37,oool t.97 73,ooo 
La Moure 
\Logan 
!McIntosh - T 36,ooo 2.61 96,ooo 

- -----!---'----~--_..;._--____:----, 

,Ransom 
!Richland 
lsargent --

SOUTHEAST 
)'forth Dakota Totals 
!Regional Totals 

13 ,000 3.92 51 ,000 
10,000 3.6 36,000 
8,000 3.13 25,000 

-! 145,000j 2.83 j 410,000 
1 1,6so,ooof - 2r 3,300,000 

Last updated June 6, 2004 
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Feeder Cattle Sourcing & WDB Feeding 

1. Availability of Feeder Cattle 

Montana is a large beef cattle producing state , ranking twelfth in the nation . In 2005 
Montana had a calf crop of 1,480 ,000 head . However, total cattle inventory in Montana has 
declined dramatically since the early 1970s . The total number of cattle reached a peak in 1974, 
but declined through 1991 . Although there has been some cyclical variation in cattle 
inventories , those in Montana have ranged from a low of 2.33 million head in 1991 to a high of 
3.38 million in 1974. 

i Montana Calf Crop 2000-2005 

jYear State I Period - j 1000 Head 
,-----

~~ 2000 MT Jan I - Dec 31 

!2001 MT I Jan 1 - Dec 31 I 1570 

I 2002 1 MT I Jan I - Dec 31 I 1520 

12003 MT I Jan I - Dec--;-! 1540 

!2004 MT [ Jan I - Dec 31 I 1520 
r r 

2005 MT I Jan I-Dec 31 I 1480 

Source: USDA Nat ional Agriculture Statistics Service, Montana office , 2006 

With only 60 ,000 head of beef cattle on feed of the 1.48-million-calf crop, it is obvious that 
Montana is a feeder cattle exporter . 

The proposed ethanol plant will require access to over 65 ,000 head per year for the feedlot . 
Feeder cattle numbers are more than adequate to meet this demand. As the Inventory by 
Counties table below indicates , there are 668,000 head available in Roosevelt County and the 
Montana counties closest to it (counties with asterisks in the table below). In addition there are 
over 160,000 head ava ilable in the North Dakota counties closest to the proposed plant, as well 
as 977,000 head available from Saskatchewan , Canada. 
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BEEF COWS & HEIFERS THAT HAVE CALVED 
Inventory by Counties , January 1, 2006 , Montana, USA 

North Dakota USA, and Saskatchewan , Canada 

County & District 2005 Rank 

Deer Lodge 8,900 52 
Flathead 11,900 51 
Granite 21,300 41 
Lake 44,000 21 
Lincoln 2,900 55 
Mineral 700 56 
Missou la 8,700 53 
Powell 4 1000 26 
Ravalli 34,000 32 
Sanders 17,600 45 
Other 

ORTHWEST 191,000 

*B laine 67,000 11 
*Chouteau 34,000 33 
*Glacier 43,000 23 
*Hill 21,000 42 
*Liberty 12,400 50 
*Phillips 69,000 10 
*Pondera 23,300 38 
*Teton 45,000 20 
*Toole 13,300 48 
Other 

ORTH CE TRAL 328,000 

*Daniels 14,600 47 
*Dawson 39,000 28 
*Garfield 61,000 12 
*McCone 28,000 35 
*Richland 56,000 17 
*Roosevelt 31,300 34 
*Sheridan 24,100 37 
*Val ley 86,000 5 
Other 

ORTHEAST 340,000 

Broadwater 16,600 46 
Cascade 70,000 9 
Fergus 94,000 3 
Golden Valley 13 ,200 49 
Judith Basin 58,000 13 
Lewis & Clark 40,000 27 
Meagher 47,000 19 
Musselshell 37, 100 29 
Petroleum 18,000 44 

Wheatland 26,100 36 
Other 
CE TRAL 420,000 
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County & District 

Beaverhead 

2005 Rank 

Gallatin 
Jefferson 
Madison 
Silver Bow 
Other 
SOUTHWEST 

Big Hom 
Carbon 
Park 
Stillwater 
Sweet Grass 
Treasure 
Yellowstone 
Other 
SOUTH CENTRAL 

Carter 
Custer 
Fallon 
Powder River 
Prairie 
Rosebud 
Wibaux 
Other 
SOUTHEAST 

OTHER DISTRICTS 

MONTANA 

ORTH DAKOTA 
Williams 
McKenzie 
Divide 
Burke 
Mountrail 
North West ND Total 

SOUTHERN 
SASKA TCHEW A 

138,000 
57,000 
22,300 
73 ,000 

5700 

296,000 

90,000 
57,000 
42,000 
44,000 
36,000 
23,000 

120,000 

412,000 

53 ,000 
74,000 
42,000 
58,000 
36,000 
81,000 
19,000 

363 ,000 

2,350,000 

160,300 
30,000 
61,000 
17,000 
13,300 
39,000 

160,300 

977,000 

1 Counties with less than 500 head or individual operators 
hav ing 60 percent or more of the head are combined into 
"other" counties to avo id disclosure of individual 
information. 

I 
15 
40 

8 
54 

4 
16 
24 
22 
30 
39 

2 

18 
7 

25 
14 
31 

6 
43 

Sources : USDA Nati onal Agriculture Statistics Servi ce, Monta na office , 2006 
USDA National Agriculture Statistics Se rvice , North Dakota office , 2006 
Canadian Agriculture, office of John Ross , Director of Red Beef, 2006 
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2. Feedlots 

As mentioned above , only a small percentage of Montana's calf crop is sent to feed lots in 
the state . Only 70,000 were on feed in 2004 and there were 60 ,000 on feed in lots in 2005. 

CATTLE AND CALVES ON FEED 
Total on Feed , January 1, 

Montana, USA 

Tota l Cattle and 
Year Calves on Feed 

2005 60,000 I 
2004 70,000 
2003 70,000 1 
2002 70,000 
200 1 60,000 

2000 70,000 
1999 70,000 
1998 80,000 

1997 s,. 000 I 
1996 __ 105,000 

Source ; USDA National Agriculture Statistics 
Service , Montana office, 2006 

3. Cattle Transportation Costs 

Sl aughter cattle will weigh between 1250 and 1325 pounds at time of shipment to 
processors . Typically trucks can carry up to 50 ,000 pounds , so will carry from 34 to 40 head of 
slaughter cattle per load . Transport ing fat cattle will cost $3 .15 per loaded mile per head. 
From Wolf Point to Long Prairie Meat Co. (American Food Groups), in Long Prairie, Minnesota 
would be about 635 miles . This plant is among the closest plants to the fee dlot si te . The cost 
would be $58 .83 per head in transportation costs, or $4 .00 per hundredweight. For 62 ,000 
head to be moved to Long Prairie , Minnesota , the cost can roughly be estimated at 62 ,000 
times $58.83 totaling close to $3 .65 million . Transportation costs are greatly affected by rising 
fuel costs, and it is not certain when this trend may stabilize . Obviously , the further the 
processing plant is from Wolf Point , the higher the costs will be. (See table below) . 

There is a major processor closer to the proposed feedlot . Excel 's plant in Moose Jaw, 
Saskatchewan , Canada , is only 201 miles from the proposed Wolf Point Ethanol Plant. 
However , border cross ings with cattle are subject to the political climate , the occasional health 
scare (BSE ), and to the constantly changing currency exchange rate between Canad a and 
America . At the time of this writing , the Canadian dollar is being exchanged at 1C$=US.90 . If 
the price of fuel keeps risi ng , the Canad ian option must be looked at more closely . 
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The following table shows the processors that are nearest to the proposed Wolf Point 
ethanol plant , with an estimate of the transportat ion costs involved based on current (Spring 
2006) fuel costs : 

Meat Processors & Distances from Wolf Point 

Miles from 
Wolf Po int 

Estimated 
Transportation Cost 

($3.15/mi for 
truckload of 40 

Pac ker 

Excel /Cargi ll Meat Packing Plant 

Tyson Fresh Meat 

Excel /Cargill Meat Packing Plant 

Smithfield Foods 

Mill er Blue Ribbon Beef 

XL Meat Packing. 

Agri -P rocessors 

Excel /Cargil l 

Tyson Fresh Meat 

Long Prairie Meat Co . (American 
Food Groups) 

XL Meat Packing 

Dakota Premium Foods) American 
Food Groups) 

Cimpl 's (America n Food Groups) 

Tyson Fresh Meat 

Tyson Fresh Meat 

Swift and Co. 

Tyson Fresh Meat 

XL Meat Pa cking 

Tyson Fresh Meat 

Location 

Moose Jaw, Sask . Canada 

Brooks , Alberta , Canada 

High River, Alberta , 
Canada 

Gering, Nebraska 

Hyrum , Utah 

Greeley, Colorado 

Gordon , Nebraska 

Ft . Morgan , Colorado 

Boise , Idaho 

Long Prair ie, Minnesota 

Nampa , Idaho 

St Paul , Minnesota 

Yankton , South Dakota 

Lexington , Nebraska 

Dakota City ,- Nebraska 

Grand Island , Nebraska 

West Point , Nebraska 

Omaha , Nebraska 

Joslin , Illinois 

201 

444 
521 

768 

834 

832 

564 

888 

955 

635 

974 

741 

810 

820 

822 

836 

877 

912 

1105 

slaughter steers ) 

633 

1399 

1641 

2419 

2627 

2620 

1777 

2797 

3008 

2000 

3068 

2334 

2551 

2583 

2589 

2633 

2763 

2873 

3480 

Tyson Fresh Meat Holcomb, Kansas 1158 3648 

Excel/Cargill Dodge City , Kansas 1246 3924 

U.S. Premium Beef Liberal , Kansas 1261 3972 

Tyson Fresh Meat Emporia , Kansas 1196 3767 
Source: USDA GIPSA (grain inspectors , pa ckers and stockyard administration) 2006 

www .mapquest. com (for mileage figures) 

The abil ity of the feedlot component of the proposed Ethanol plant to contribute to overall 
profitabil ity is dependent on its ab ility to compete with other feedyards. A more extensive look 
at the cattle feeding industry and the trends affecting this segment is contained in the Markets 
and Pol icy Issues Feas ibility, Chapter IV . 

As shown above , several of the Canadian facilities are significantly closer to the proposed 
complex than the nearest US plants ; however, the unfavorable exchange rate results in 
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approximately a 10 percent discount in price received. Despite the lower transportation costs, 
the more-distant US processor is still more profitable . The following table displays the net cost 
differences between selling to a Canadian processor and the nearest US processor. Unless 
fuel costs continue to rise, selling slaughter cattle into Canadian processing plants does not 
appear to be a feasible alternative . 

Canadian vs. US Slaughter Cattle Sales Comparison 
W If 0 Point Indian Communitv Ethanol Plant 

Price 
Distance Received 

from Wolf (USD Shipping Net Price 
Processor Point Eauivalentl Cost Received 

Excel Meat Processors 
201 $77.15/CWT $1.31/CWT $75 .84/CWT 

(Moose Jaw, Saskatchewan, 
Canada ) 

Miller Blue Ribbon Meat Plant 769 $85 .00/CWT $5 .04/CWT $79 .96/CWT 
(Gering , Nebraska) 

4. Adjustment for Cattle Transportation Costs 

The feedyard proposed as an element of the ethanol plant wil l be caught at a competitive 
disadvantage because of cattle transportation costs . However, because the feedyard would be 
an integral component of the complex , there are internal costs and allocations that could be 
used as a means to cost support the cattle owner for feeding in the feedyard . Because the 
material flows to and from each component of the plant (WDG from ethanol plant to feedyard) 
and as some of the costs are managed internally , there appears to be potential cost sharing 
opportunities . For the purposes of this study, a value of $5.70 per ton (dry matter basis) will be 
deducted from feed ration markup to compensate for higher transportation costs and will make this 

feedyard competitive in the regional marketplace. 

Concluding Comments and Recommendation 

This study has determined that a Wolf Point ethanol plant/feedlot complex is economically 
feasible; however, there are certain risks that need to be managed. The availability of grain feed 
stocks and a steady supply of feeder cattle need to be planned and managed very professionally. 
Experienced , qualified grain merchants or buyers need to be employed that understand the volatility 
of grain markets in the region and can execute purchases and sales of products based on a sound 
risk management plan. The choice of feedstocks and transportation costs of cattle to processing 
will affect profitab ility of the complex . 
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1. Feed Stocks Availability 

Grain prices are affected by a number of factors including, weather, imports , national 
reserves , domestic consumption, government policy , and changing consumer demands among 
others . The Wolf Point complex also has to deal with the added risk of transportation costs of 
grain to the plant. If insufficient grain feedstocks are available in Montana , feedstocks may 
need to be imported from the Midwest, the northern plains , or Canada . As will be shown in the 
financial chapter, transportation and handling costs of approximately $1 .00 per bushel of No. 2 
yellow corn imported from the northern plains can be sustained by the proposed plant. Short 
season corn is a viable option for feedstocks , but it will require significant time for framers to 
adopt this grain as a rotation crop. Clearly, the northern tier of counties in Montana can grow 
substantial amounts of barley . 

2. Feeder Cattle Availability 

Montana 's annual calf crop is more than enough to support a feedyard of the size proposed 
ethanol complex in Wolf Point; however, there has never been a significant cattle-feeding 
industry in Montana because of the distance to processors. This economic risk can be 
overcome if approached by competent feedyard management. The feedyard could potentially 
be at a competitive disadvantage because of cattle transportation costs. Because the feedyard 
is an integral component of the complex , and material flows are managed internally, there 
appears to be a potentia l cost sharing opportunity for cattle owners . 

The feasibility of maintaining optimum feedlot capacity relies upon the effective 
management of the facility as a custom feedyard. Historically, calves raised in the western US 
are transported east to the High Plains region (CO, NE , KS , OK , TX) to custom feedyards for 
finishing, whose location is strateg ically adjacent to the nation 's beef processing centers . It is 
typically more cost effective to transport lightweight feeder cattle longer distances than to haul 
slaughter weight steers and heifers from remote locations to the processor . In the proposed 
complex , cattle transportation costs place it in a competitive disadvantage when compared to 
the feedyards in the central region of the US. In order for the proposed feedyard to be 
competitive and maintain optimum capacity, the complex needs to be managed in a manner that 
will offer freight subsidies to cattle feeding customers to attract their business . As well, 
feedyard management may need to consider alternative channels for securing enough cattle 
flow through the yard . Niche or specialty beef companies with specific feeding and 
management regimens would be able to manage the feeding phases efficiently if feedyard 
management was able to develop program-specific practices for them . Also , the non-beef 
{dairy) segment of the industry may be an additional solution to the capacity issue. Several 
western states have significant numbers of dairy cattle ; all of the male calves and a portion of 
the female calves end up being fed for slaughter . The proposed feedyard is well suited for 
dairy-type steers and heifers and their unique management requirements. 

3. Grain Elevator Availability 

There are two grain elevators within a three-mil e radius of the preferred site . Columbia 
Grain Elevator is approximately three miles away and has a 110-rail car spur for loading and 
unloading grains . Columbia has a 750,000-bushel capacity for wheat , barley, or corn and would 
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have no problem supplying all of the ethanol plant needs for grain . Harvest States Grain 
Elevators are only a half mile away from the preferred site, and also have a 110 rail car spur . 
Harvest States has a capacity of 1.2 million bushels , but utilize their facility only for wheat. 
Most of their storage is already contracted , but they would be willing to negotiate if the price is 
right. 
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III rk t Fe 1bihty 

Ethanol Markets 
by Durante Associates, Inc. 

Summary 

■ There is a sol id and growing demand for ethanol as it has become a mature and accepted motor 
fuel add iti ve . It is being used successfully in clean air programs across the country and has 
also seen demand as a result of the elimination of MTBE at the state level. 

■ There are no technical , environmental , or market obstacles to the continued growth of ethanol 
over the next decade. 

■ The establishment of a federal renewable fuel standard assumes market growth for the next five 
to seven years . This has occurred at the same time that world crude oil prices have 
skyrocketed , thereby increasing the value of fuel ethanol. 

■ The partial federal excise tax exemption was extended in 2004 through the year 2010 and 
provides the economic base for ethanol to be sold in the fuel market. The industry has 
expanded significantly over the last several years , resulting in a solid base of pol itical support. 
It is recognized as an important economic development measure as well as being an im portant 
element of energy and environmental programs. 

• The demand and price of ethanol have been significantly affected by federal legislative act ion 
and even in low growth scenarios ; we believe ethanol can successfully be marketed from a 
Montana facility with a netback to the plant of $1.65. 

• A variety of scenarios could unfold that would substantially increase ethanol value . In 2004 
ethanol prices increased by more than 40 cents over the previous year, last year it increased 
another 17 cents , and is unlikely to fall below levels discussed in the report. 

• This project will be located in a region that has higher than average ethanol and gaso line 
prices . 

■ Pre liminary discussions have been held with an established marketer who has ind icated high 
interest in taking the product. 

• A successful marketing strategy , achieving the maximum net back to the plant , is critical to its 
success. 
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General Overview of the US Ethanol Industry 

A. Background 

Montana has passed legislation providing a producer payment and also established an in 
state use requirement that could be of immense value to this project. 

Ethanol has been used in motor fuels in the United States for the last century, but for all 
practical purposes had not been used commercially until 1978. At that time a deliberate public 
policy objective to create a fuel-grade ethanol industry was established by Congress when they 
created an excise tax exemption in order to incentivize the production of ethanol from 
renewable resources . The industry has grown from virtually zero production at that time to a 
current annual production level of approximately 4.5 billion gallons (see Figure B-1) with 
approximately another two billion gallons coming on line over the next two years . Although 
initially a Midwest phenomena , ethanol use is now extending to both coasts with virtually every 
state having used at least some amount of ethanol during that time , and many eastern states 
getting into the production of ethanol. 

A combination of several factors such as the establishment of federal renewable fuel 
requirements, high crude oil & gasoline prices , the elimination of MTBE from the market, and a 
groundswell of public and political support has resulted in an explosion in growth over the past 
year . Montana was a classic example of a state that was often challenged to go forward with 
an ethanol facility until the public policy driving ethanol demand was clarified . This has 
occurred with the passage of national energy legislation last year, and should pave the way for 
a successful entry into the U.S. motor fuel market. 

co 
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Figure B-1. U.S. Fuel Ethanol Production 1979-2006 
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Source: Clean Fuels Development Coalitioo 
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In addition to the above noted factors it is also important to recognize the key role of the 
federal incentive, which makes it possible for ethanol to be competitive with gasoline . It is 
extremely unlikely fuel ethanol production would continue without the tax exemption, certainly 
not at the levels we are currently witness in g. It is not a certainty that the tax exemption would 
be extended beyond its current expiration date of 2011 , at least not in its current form. This 
section discusses some of the major influencing factors , how that has and will continue to 
shape the national market and what affect it has on regional markets . 

B. National Ethanol Sales and Supply 

Ethanol has been used primarily as an octane enhancer due to the fact that 10 percent 
ethanol blends (the legal limit for blending in conventional automobiles) adds 3 points of 
octane . It is also used as a gasoline extender in that it is added in 10 percent volume blends to 
stretch suppl y. Wh ile in the context of a national energy debate the fact that ethanol extends 
gasol ine supp lies is posit ive, it also displaces gasoline which is not always in the interest of the 
petro leum industry. The product has often been discounted or sold at prices under its va lue, 
particu larly with respect to the octane , in order to entice the petroleum industry to purchase it. 
Therefore , ethanol historically has created its own market more so than meeting a market 
demand . Recent developments such as the renewable fuels standard and the eliminat ion of 
MTBE have for the first time resulted in a true market demand , but that demand will be met in 
time and ethanol will once again have to be competitively priced under gasoline in some 
regions . 

The national market for gasoline in the US is approx imately 135 billion gallons per year. It 
has not been difficult for a market of that size to absorb an additive that represents less than 
three percent (see Figure B-2). 

Figure B-2. Ethanol Represents Small 
Sliver of U.S. Petroleum Pie 

o Ethanol o Gasoline and Diesel 

Bill ions of Gallons per Year 
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C. Clean Air Requirements 

Clean air programs have provided both the single biggest catalyst for ethanol production in 
its history, and at the same time modifications to those programs have resulted even more 
dramatic changes , such as we are seeing today . 

Provisions in the Clean Air Act Amendments of 1990 (CAA) resulted in the establishment of 
two fuel formulations that changed the entire marketing outlook for ethanol. The first of these 
is designed to combat carbon monoxide and requires that wintertime fuels in certain areas 
contain an oxygen content that could only be met by ethanol or a methanol-based ether 
{MTBE). Rather than ethanol scrambling to find a home , it now became a valuable and often 
required component of gasoline. This has been an effective program with many of the cities 
experiencing carbon monoxide exceedances now coming into compliance . 

The second key program utilizing oxygenates deals with ozone, or summertime smog , and 
is the Federal Reformulated Gasol ine (RFG) Program. Nine US cit ies , by law, and more than a 
dozen others have elected to use the RFG recipe for gasoline that controls a number of fuel 
properties such as vapor pressure and toxic content. Until May of this year (2006) this 
formulation also required a minimum oxygen content , wh ich can be met by 5.7 percent volume 
ethanol. This program has been extremely effective as well although ethanol had not been 
used in this program in any significant quantities outs ide of the Ch icago region until 2004. A 
complete list of areas affected by the two clean fuel programs is below in the Appendix to this 
chapter. See page 70) 

The breakdown of ethanol use historically has been approximately 40 percent used in 
conventional gasoline , 35 percent used in oxygenated fuel programs during the winter months, 
and the remaining 25 percent in reformulated gasoline . With MTBE bans taking effect 
throughout the US over the past several years , that situation changed drastically as evidenced 
by an increase in RFG share to more than 60 percent in 2003 to nearly 100% until May of 2006, 
when the requirement for oxygen was repealed . The Reformulated Gasoline Program currently 
affects 1/3 of the Nation 's gasol ine . 

There cont inues to be sign ificant demand for ethanol as a clean add itive in RFG , even 
though it is no longer required. The petroleum industry argued for years that they could meet 
emission standards without having to add oxygenates like ethanol but as it turns out they do not 
have many options and the demand for ethano l in these programs rema ins strong-to a po in t. 
This will be discussed in greater detai l in the demand section . 

Most of the clean fuel programs are requ ired in the highly populated coastal areas , as 
illustrated by the map in Figure B-3 . Despite the fact that ethanol had enjoyed significant 
growth as a result of the oxygen requirement in the above discussed clean fue l programs the 
nationwide demand created by the oxygen requirement was primaril y met by the methanol
based ether MTBE . As much as 85 percent of the oxygen market was at times captured by 
MTBE. This was due to a number of techn ical advantages MTBE had with respect to vapor 
pressure , transportation , and at times , cost . Simply put , MTBE was a more easily utilized 
additive than ethano l for refiners and became the oxygenate of choice . The original 
establishment of the oxygen requirement was in part intended to spur development of ethanol in 
the US and policymakers did not foresee the advantages MTBE would have . Therefore , as a 
pure catalyst for ethanol development, the oxygen program had fallen short. 
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Figure B-3. U.S. Clean Fuel Requirements 
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Despite the effectiveness of MTBE in reducing harmful auto emissions , in nearly every area 
of the country where it was be ing used it became evident that even small amounts of MTBE can 
contaminate large amounts of water. There had been a steady stream of efforts to eliminate 
MTBE in the US Congress for the last several years and many refiners have completely stopped 
using MTBE. MTBE has necessitated the closing of public drinking water wells throughout 
Cal iforn ia and has been an extremely controversial issue in that state. After several delays , the 
state has enacted a complete ban of MTBE, which took effect in January 2004 . Act ing on the 
lead of California , the huge east coast market of New York and Connecticu t also enacted a 
complete ban . Twenty states have acted to ban MTBE or are consider ing various types of 
legislation to ban , control , or otherwise limit its use, including Montana , but it is unlikely to have 
a sign ificant effect on ethanol demand since little MTBE was being used in the state . 

The entire Reformulated Gasoline Program came under scrut iny because the oxygen 
content was such a fundamental part of the formula . A powerful movement developed call ing 
for the repeal of the oxygen standard . Clearly , repealing the oxygen standard would reduce the 
amount of MTBE used in gasoline since most of it was used to meet th is standard. The opt ion 
of ethano l taking over the entire market raised a number of issues concern ing supply , cost , 
environmental , and public hea lth effects of ethanol , subsidy levels , and many other issues . 
Although that transition took place without any major difficulties in the Ca lifo rnia and New York 
markets , referencing the previously described issues handing over the RFG market to ethanol 
was not a popular idea. Due to the likelihood that refiners would use ethanol at minimum levels 
to meet oxygen requirements , it is a limited market . In addition , cleaner conventional gasoline 
through lower sulfur levels have somewhat reduced the value of oxygenates -- although not as 
much as had been thought and not as evident in the short term -- and newer vehicles have 
cont inued to reduce emissions ut ilizing conventional gasoline. The petroleum industry 
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remained steadfastly opposed to ethanol use when ethanol would be the only oxygenate in a 
clean fuel program . They obviously have considerable influence in this arena and weakened 
political support for the oxygen component of the RFG Program . 

Desp ite the problems of MTBE , it provided refiners with an accessible and easily handled 
product , which many believe ethanol is not . 

D. Renewable Fuels Standard (RFS) 

Despite the fact that MTBE captured the majority of the oxygen demand resulting from the 
RFG program , much of the ethanol product ion during the mid to late 1990's was in direct 
response to the oxygen demand . Therefore , simply repealing the oxygen demand was argued 
by the ethanol industry as leaving them without much of the market they had hoped to supply . 

These problems with the reformulated gasoline program led many supporters of ethanol in 
Congress to devise a new strategy to provide the market assurance ethanol needs for the 
industry to grow. This strategy is embodied in a concept to require that all motor fuels have a 
renewable content , which in all practicality can only be met by ethanol. This concept is 
modeled after efforts in the utility industry to establish a renewable portfolio standard under 
which utilities would be required to generate some small port ion of their electricity using 
renewable resources . In the case of a renewable fuel standard , th is approach would , for the 
first time , create true "demand " and establish a gradual increase in usage over the next decade 
necessitating a steady and regular increase in production . This is an extremely important 
program for a Montana project and could be a determining factor in the decision to build a 
facility . 

Since the time of the initial introduction of this idea , the renewable fuels standard (RFS) 
had been included in several legislative vehicles and was a very popular proposal. The US 
Senate adopted the RFS in both energy and environmental legislation and on three separate 
occasions overwhelmingly voted for such a program . From 2000 to 2005 the RFS was the key 
element of efforts to pass national energy legislation in that it was something all parties agreed 
to . Other, more controversial issues like Alaska oil explorat ion and fuel economy standards 
kept stalling the bill. In hindsight this turned out to help the ethanol industry because as years 
went by and the debate continued , the amount of ethanol that would be required kept inching 
up. Passage of the RFS in some of its earlier versions would have resulted in a substantially 
lower demand than we are now seeing (see Figure B-4) . In addition to the US Senate where 
the RFS had its origins , the RFS picked up a groundswell of support, including the Bush 
Administration , the overwhelming majority of the nation 's Governors , environmental and health 
groups, virtually all of American agriculture , and even the Amer ican Petroleum Institute . Quite 
simply , the RFS was seen as an effective way to increase ethanol production , reduce MTBE, 
and provide flexibility in clean fuel requirements for the petroleum industry (thus explain ing 
their support). 

The final version of the legislation far surpasses earlier versions (see figure B-4) . In 
addition , the RFS demand is significantly better than the RFG demand, even if MTBE market 
share is completely captured . 
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Figure B-4. Ethanol Demand From Renewable Fuel Standard 
vs Federal Reformulated Gasoline 
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Previous studies concerning the feas ibility of a Montana project highl ighted the importance 
of establishing th is RFS , and until August of 2005 , when the National Energy Policy Act was 
signed by the President , it had been mired in a pol itical entanglement that made the future 
demand for ethanol uncertain. 

The RFS clearly defines the market now. Retent ion of the oxygen requirement in 
reformulated gasoline was a limited growth market. From a nationa l perspective a Montana 
project would have been challenged to compete with mature facilit ies currently serving the 
previously discussed Cal ifornia and New York markets . Conversely , a national requirement for 
ethanol creates significantly higher and more overall demand , easily absorbing the level of 
production be ing contemplated by a Montana plant. It is important to keep in mind that since it 
does not rely on pollution controls , the RFS can be met anywhere and ethanol does not need to 
be transported to metropolitan areas. 

Finally , and this will be discussed in more detail aga in in the demand and pricing section, 
ethanol can still be used in the reformu lated gaso line program, it simply is not required . A 
demand will st ill ex ist in those programs . 

E. Regional Programs 

In addit ion to the federa l programs described above , some areas of the country have 
adopted their own programs in order to st imulate ethano l use . This was quite common in the 
1980s when many areas experiencing carbon monox ide problems adopted the ir own programs . 
This was the case in Phoenix , Arizona ; Denver, Co lorado ; Boise , Idaho; Albuquerque, New 
Mexico; and several other areas . Several of those areas cont inue to have customized 
requirements that result in some ethanol demand , but most have become part of the nationwide 
programs established in the Clean Air Act . Desp ite the major change in the RFG program, the 
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carbon monoxide program at the federal level remains in place and these regional requirements 
are used to stay in compliance with these clean air standards. 

Two regional programs that would benefit the Montana project are in Phoen ix Arizona and 
Las Vegas (Clark County) , Nevada . Both those areas rely on ethanol for all or part of the year 
and would be potential markets . 

The single largest market not reliant on federal policy is the State of Minnesota , which took 
the bold step of requiring an oxygen content in all gasoline sold in the state. Having banned 
MTBE, this resulted in a de facto ethanol mandate . They later converted the program to a 10 
percent ethanol requirement. The demand in the state is met almost entirely by Minnesota 
ethanol production, which also benefited from an aggressive producer incentive program that 
resulted in nearly 20 production facil ities being built over a five-year period . With all of their 
gasoline using ten percent ethanol blends Minnesota has now adopted a requirement for 20 
percent, although that program can be met with increased use of E85 rather than necessarily 
having al l cars run on 20 percent blends . In short it requires the equivalent amount of ethanol 
to be used in the state if all gasoline was 20 percent ethanol. The requirement does not take 
effect until 2010 and by then there could be significant changes in the availability of E85 . While 
the Minnesota program helps absorb national levels of ethanol , it is unlikely a Montana project 
would supply ethanol to Minnesota . 

The prospect of more states adopting a local requirement that either directly or indirectly 
requires ethanol is uncertain. A popular idea at one time, it has been replaced to some degree 
with incentives that emphasize production . These incentives are generally viewed as provid ing 
more benefit back to the state. However, given the recent explosion in growth of production , 
states are rethinking the usage incentives as a complimentary program. Montana 's 10 percent 
ethanol requirement could be a significant factor in building a plant in Montana, although the 
design of the legislation is somewhat questionable . The bill takes effect as in-state production 
becomes available , but there is no assurance that supply wouldn 't be met by production from 
another state . That legislation may need to be tweaked in the future . 

F. E-85 

Much of the discussion surrounding ethanol relates to its use in reformulated gasoline , and 
with good reason . The RFG Program, or its potential substitute RFS, will create significant , 
high value demand . However, the use of ethanol in much higher concentrations of 85 percent is 
a small , but growing market . 

Alternative , non-petroleum fuels are generally thought of as those that displace large 
quantities of fuels . Natural gas , electricity, propane , and methanol have successfully been 
used as transportation fuels . There are some Energy Policy Act and Clean Air Act requirements 
aimed at fleets , since they are usually centrally refueled , that requires them to operate on these 
alternatives . Ethanol is the only non-petroleum fuel that can be easily mixed with gasoline so 
there was little incentive to become a player in the alternative fuel arena when its value was 
often greater as a blending add itive. 

The shortcomings of these other fuels , and the fact that convent ional vehicles can be eas ily 
modified to operate on E-85 , have changed that. All three US automakers now manufacture E-
85 automobiles and the market is growing. Fleets , usually defined as groups of a dozen or 
more vehicles, are still subject to requirements that they utilize alternative, non-petroleum 
fuels , and E-85 is gaining in popularity . The use of E-85 results in significant reductions of 
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CO2 , a so called "greenhouse gas" that has been linked to concerns of global warm ing. This 
may continue to spark interest in E-85 and result in new demand . Currently , E-85 accounts for 
less than two percent (2 %) of ethanol sales , but is expected to grow over the next decade and 
may offer new market opportunities for ethanol. 

There have been numerous bills introduced in the U.S. Congress since the passage of the 
Energy Bill last year specifically aimed at E85. Targeted tax incentives for refueling 
infrastructure (pumps , tanks , etc) have been a popu lar idea . Requ irements that petroleum 
distributors make E85 pumps avai lable as wel l as mandates that requ ire automakers to make 
more flexible fuel vehicles available could combine to push th is sector to the point where it 
represents a much larger demand than previously thought. And, it is important to the ethanol 
industry to develop this demand. It may be much more practical than previously believed to 
produce enough ethano l for all the gasoline in the U.S. to contain ten percent blends . While 
impressive , in the context of reducing our dependence on oil it might represent only 10% 
displacement. E85 and Flexible fuel vehicles would be critical to moving beyond that limitation . 

Factors Affecting Ethanol Demand 

A. Overview & Background 

One of the most difficult components of an ethanol project to quantify is demand for the 
ethanol itself. Historically the industry has been able to sell every gallon it produces, so in 
some respects there is a constant demand . Over the years the issue has been price more than 
demand . The foundation of the ethanol industry has been the fact that it receives a lower tax 
rate by way of a partial excise tax exemption when blended with gasoline . For many years 
during the early evolution of the industry demand was set by price and ethanol historically sold 
at or just under wholesale gasol ine prices . The demand would vary depending on the ability 
of refiners to meet octane requirements through other means. (This is a very important 
point we will come back to when discussing the current high price of ethano l. ) And , in order for 
them to choose ethanol , it had to be priced below gasoline . There is no interest on the part of 
refiners to replace their own product with another product unless there are attractive margins . 

B. Clean Fuel Programs: 

a) Carbon Mon oxide/Wintertime Oxy Fuel 

The situation regarding demand changed drastical ly as a resu lt of "clean fuel " programs 
at both the state and federal levels discussed in the preceding section (see Figure C-1). 
Consequently, ethanol was integrated into the gasoline poo l and th is created the first true 
"demand " for the product based on reasons other than price , although demand was 
seasonal. Often referred to as the "oxy fuel " or CO (carbon monoxide) program, this 
provis ion was adopted at the federal level and was initially requ ired in approximately 40 
cities across the US. Ethanol has been a very effective component of this program and 
remains so today . 

©2006 RCI-RURAL C OMMUNITY INNOVATIONS ET AL 47 



Great Northern Development Corp. Ethanol Plant Feasibility 

The long-range demand created by th is program is unclear, however, since cities that 
eventually come into compliance for carbon monoxide standards no longer are required to 
use the fuel. From time to time compliance is achieved and demand fluctuates slightly. 
Generally , however, carbon monoxide is a somewhat constant problem and this program 
should represent somewhere between 750 million and one billion gallons per year of true 
ethanol demand in the near term . 

Figure C-1 . Key Clean Gasoline Programs 

Carbon Monoxide Control 

- 39 Cities in violation of standard. 

- Requ ired to use gasoline containing 2. 7% (wt) oxygen during winter months •• 

(7.7% ethanol/15% MTBE) 

- Extremely effective·· nearly 2/3 have come into compliance, 20-30% reduction . 

- Created instant demand of 500 million+ gallons 

Ozone •· Reformulated Gasoline 

- 9 U.S. cities by law •· a dozen more by choice 

- Vapor pressure controls and oxygen•· 2% (wt)- (5.7% ethanol/11% MTBE) 

- Key emission categories affected: 

- VOCs (exhaust and evaps) ; Toxics (benzene); NOx; CO 

- Created another 500 million+ gallons demand 

MTBE captured majority of demand 

Scuce: Oean Fuels Development Coe~lion 

b) Reformulated Gasoline (RFG) 

The other program established in the Clean Air Act Amendments of 1990 that required 
oxygenates and discussed in the previous section was the federal Reformulated Gasoline 
Program (RFG) . Nine cities are identified in the Act as being in noncompliance with ozone 
standards and consequently were required to adopt a fuel formula that affected a number of 
emission properties. One of the elements to achieve these emission reductions was the 
addition of oxygenates. Unlike the Carbon Monoxide Program , RFG was a year-round 
requirement thus stabiliz ing the demand for oxygen and creating more susta inable 
opportunities. Unfortunately , the one competitor to ethanol in terms of providing that 
oxygen content was the methanol based ether MTBE . Because MTBE is a petroleum-based 
add itive , it was preferred by ref iners and captured an overwhelming majority of the year
round oxygen market. A direct demand for ethanol from that program was approximately 
500 million gallons , less than 20 % of the oxygen market. Due to supply and price issues , 
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the use of ethanol in RFG was limited to Chicago, Milwaukee , and a few other isolated 
areas . Major reformulated gasoline markets in California , Texas, and the Northeast all 
used MTBE. From 1992 to 1998 ethanol grew at a very modest rate as its demand was 
limited to the wintert ime oxygen program and as a source of octane. That situation has 
literally reversed itself as ethanol demand has gone up at the same time MTBE use has 
gone down . With the federal oxygen requ irement now eliminated , refiners have the opt ion 
of using ethanol and for each refiner the decision-making process to do that or not wi ll be 
different. Therefore , this clean fuel program also repre sents an undefined demand . 
Oxygenates were requ ired to ensure reduction of carbon monoxide in the RFG recipe , but 
they also allowed refiners to meet restrictions on the aromatic content of gasoline which 
usually increased as they refined a higher octane gasoline. Ethanol served a double duty 
and it may retain that value, even without being required . 

C. Future Trends 

It is important to keep in mind that the ethanol agenda in Washington is complete ly driven 
by politics , and right now the pol itics have all aligned themselves in support of ethanol. 

The ethanol demand is for the most part set in stone in the form of the RFS , and if changed 
would only increase . There is a tax exemption in place through the year 2010 that could be 
modified but will most likely remain intact until then . World crude oil pr ices are expected to 
cont inue to surpass all historical levels and even if they recede to a $40 and $50 per barrel 
range , (from the current $60 and $70 range ) an ethanol plant should still be compet itive. 
Regardless of price , the public and their elected representatives at the federal state and local 
levels all seem to have grasped the dangers of U.S. dependence on imported petroleum and it 
is a movement that would be hard to reverse. Therefore , programs will cont inue to be 
developed that stimulate ethanol production and use . The two key factors driving demand are 
the RFS and the elim ination of MTBE from the market . 

a) Renewable Fuel Standard (RFS): 

One cannot over state the sign ificance of the renewable fuel standard. Over the 20-
year history of ethanol the tax exemption has been extended a half-dozen times through a 
variety of legislative vehicles , ensuring its ability at least to rema in compet itive with 
gasoline . However, this did not stimulate actual demand for ethanol the way the RFS has . 
The explos ion in growth we have witnessed over the last six years and the continuing 
development of ethanol capacity is due to factors related to market demand, which was 
anticipated-and realized-through the RFS . 

The additional scenario of Montana having adopted a 10 percent blend requirement is 
extremely attractive in terms of this project . The opportunity to sell ethanol in the 
immediate area of the plant increases the profitability by reducing transport costs . 

The RFS requires 7.5 bill ion gallons per year of renewable fuel to be used by 2012 , 
which is primarily going to be met with ethanol due to limitations in both the diese l market 
and the volume of biodiesel available . There are prescribed amounts in the years leading 
up to that "final " figure of 7.5. The exci tement that the RFS has generated has resulted in 
the rate of U.S. ethanol production being well ahead of the schedule established in the 
energy legislation and it is possible there wou ld be enough ethanol produced in the U.S. by 
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mid 2008 to meet the 2012 requirement. (The RFS requ irement is for consumption , not 
production , so supply can be and is being augmented by imports.) 

There has already been new legislation introduced to increase the amount of renewable 
fuel required by extend ing and expand ing the program. With investment capital availab le 
and the ent ire country fo cused on wa ys to redu ce petroleum consumpt ion , expand ing the 
RFS would not be a difficult political ach ievement. A 12 Billion gallon RFS would not be 
inconceivable in today 's political market. The amount would be just short of the amount 
needed to have all the gasol ine in the U.S. conta in 10% blends. In add ition it is genera lly 
regarded as an amount that might be at the edge of what cou ld be produced from corn 
before it would significantly affect corn prices . 

Therefore , the low range of demand is 7.5 billion gallons of ethanol per year and a 
potential of 12 billion gallons over the next 5 to 7 years . 

One provision of the energy bill designed to stimulate the production of ethanol from 
feedstocks other than grain could actually have the effect of reducing demand on the total 
amount of ethano l needed . Ethanol produced from el igible feedstocks (see Figure C-2) is 

Figure C-2. Credits as a Tool to Help 
Cellulose to Ethanol 

• 2.5 to 1 value. 

Cellulosic biomass ethanol is defined as that which is 
produced from : 
- Dedicated energy crops and trees; 
- Wood and wood residues; 
- Plants and grasses; 
- Agricultural residues; 
- Fibers ; 
- Animal wastes and other waste materials; 
- Municipal solid waste . 

Sor.ni9.0.,,F ...... ~Coalioon 

considered biomass ethanol. The renewable fuels standard has a credits and trad ing 
provision that al lows ref iners to JTieet their RFS requ irements by purchasing credits from 
another refiner or blender that has exceeded his base requ irement and accumulated these 
credits . This was put in the bill to provide maximum flexib ility for a refiner who couldn 't or 
simply wouldn't blend ethanol and it gives them a way to still meet their requirement. 
Under this system one ga llon equals one credit . The cellulosic provision allows ethanol 
meeting the eligibility requirement to count as 2.5 cred its . The logic was that the cred its 
will be worth someth ing and the add itional cost associated with the production of cellulos ic 
ethanol could possib ly be offset with this add itional value . 

The credit and trading system is still being developed by the Env ironmental Protection 
Agency but there is so much ethanol available the credits are not expected to be much of a 
factor in the short term. However, if a major facility were to come on line , such as the 
IOGEN facil ity in Idaho or Canada , it cou ld have an impact. Because of that extra credit , 
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for every 10 gallons a refiner needs to meet his requirement, he would only need 4 gallons 
of cellulosic ethanol , thus reducing the overall demand . That program is in effect until 2013 
when the extra credit goes away in favor of a separate cellulosic RFS of 250 million gallons 
per year. Given the likelihood of changes in the overall program before then , it is equally 
likely the subject of cellulosic ethanol gets revisited as well . Therefore , the credits and 
trading program should ease overall compliance with respect to individu als meeting their 
RFS requirements but shou ld not impact overall demand . 

b) Removal of MTBE from the Marketplace : 

As noted , the aforementioned federal reformulated gasoline program 's oxygen content 
requirement was primarily met with MTBE. Although it was an effective tool in reducing 
emissions , MTBE began leaking from underground storage tanks and quickly contaminated 
groundwater. California in part icular experienced serious water pollution incidents and 
banned MTBE. Even without consideration for the federal oxygen requ irement , replacing 
just the volume of MTBE used in Ca lifornia alone created new ethanol demand of nearly 
one billion gallons . In fact , one-third of the nation's gasol in e was subject to this federal 
requirement. The overall oxygen demand , depending on the level of ethanol used above 
the minimum required , was approximately 4 billion gallons. Additives like MTBE and 
ethanol did three things : extend volume , meet octane needs , and meet oxygen 
requirements . With the federal oxygen requirement now removed , the other two values
particularly octane-remained . What was unanticipated was the rapid abandonment of 
MTBE by the petroleum industry in 2006 due to liability concerns . 

Oil Compan ies , refiners , distributors, and others in the fuel cha in were being sued at all 
levels due to water contamination. Several cases in Cal iforn ia resulted in substant ial 
awards to plaintiffs, and the petroleum industry attempted to obtain liability protection in the 
energy bill . They were unsuccessful and even though the legislation provided a ten-year 
phase out leading to a ban , they began an immediate removal of MTBE from the fuel system 
in 2006. 

What became evident as th is elim ination of MTBE began was how much the petroleum 
industry relied on it for octane . Even as the oxygen content was officially eliminated in May 
of 2006, demand for ethanol skyrocketed . It clearly demonstrated that the 4 billion gallons 
of MTBE being used in the US market was indeed providing the double duty of oxygenate 
and octane enhancer . When ethanol took over for MTBE in California , the same situation 
developed . The oxygen requirement in Cal iforn ia had been eliminated immediately upon 
the Pres id ent's signing of the energy bill in August of 2005 , yet there was no sign ificant 
change in the amount of ethanol being used in the state. 

An analysis of the 4 billion gallons of MTBE that had been used is that all of it had 
octane value , whether it was being used as an oxygenate or not (approximately 2 billion of 
that had already been replaced with ethanol in recent years as the New York and California 
bans took effect) . Ethanol in California and New York had taken on that role , so it is 
assumed of the 4 billion gallons of ethanol in the marketplace, 2 bill ion had been meeting 
octane and oxygen demand , and the other 2 billion had been meeting just octane demand . 
With the last 2 billion gallons of MTBE leaving the pool, a new octane demand of 2 bill ion 
gallons developed , thus creating the extremely high value and demand for ethanol at the 
present time . 
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The question an ethanol developer must ask is can this strong demand be susta ined? 

Unfortunately the petroleum industry has other options to meet octane needs . They 
simply have not developed them yet and until they do they are dependent on ethanol. 
Alky lates and lso-Octane/Octene are potential competitors to ethanol, although all have 
lower blending octane value and consequently would be require d in greater volume to 
achieve the same results . Other octane addit ives exist but tend to violate emission 
requirements in many instances. It will become an issue of economics, discussed further in 
the pricing section. 

D. Demand - Conclusion 

Several refining experts were interviewed with regard to this question for th is study , and the 
consensus is that a new volume of ethanol to meet octane and clean fuel requirements is 
approximately 2.2 bil lion gallons, support ing Durante Associates ' own assessment. That is a 
number that could be a bell curve if other, more inexpensive additives become available . 

This is why the RFS is so important , it provides a safety net or backstop in the event the 
petroleum industry will not, for reasons of principle or economics, use ethanol. Given the 
above explanation of the current -- and perhaps short term -- demand for ethanol, the RFS is 
arguably not even a factor in demand but it will be in the future. 

Figure C-3. Octane Value of 
Competing Additives 
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Source: Durante Associates, Inc. 
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Ethanol Price 

A. Overview and Background 

Understanding ethanol pricing is even less exact than calculating demand . As noted 
previously, in an effort to promote development of ethanol Congress established a partial excise 
tax exemption for ethanol-blended fuels beginning in 1978. That amount has decreased 
significantly as a percentage of the overall tax in the course of the last 20 years. The original 
excise tax exemption was 4 cents out of a federal tax of 6 cents and currently is 5.1 cents of 
the total of 18 .1 cents . A gallon of blended fuel (E-10 or the old "gasohol ") is one-tenth of a 
gallon of ethanol , so the 5.1 cents equates to 51 cents for the full ethanol gallon. 

Ethanol prices have traditionally been based on the formula of adding the value of the 
excise tax exemption to the wholesale gasoline price . In an effort to provide margins for 
blenders to use the product , it then had to be discounted . Therefore , the historical value of 
ethanol has generally averaged 2 cents below the price of regular unleaded gasoline . That 
average , however, is achieved for an extended period of time (i.e., 10 years or more) and does 
not reflect significant spreads in any given year where ethanol might sell under gasoline at a 
substantially greater amount . As noted in the previous section , the demand for octane and the 
occasional value associated with simply extending supply kept ethanol in the market and the 
industry has been able to sell all it can produce . As explained above , the octane market has 
always been a significant element in the overall ethanol portfolio , and for now is perhaps the 
single most important economic barometer . Adding 10 percent ethanol to regular unleaded 
gasoline increases the octane rating by 3 numbers thereby allowing it to be sold as a mid-grade 
or higher, which often commands 10 to 15 cents more per gallon . Therefore, the ethanol was 
priced off regular unleaded when in fact it had a value of mid-grade or prem ium. Often referred 
to as the "octane giveaway" this was simply a price ethanol had to pay to compete in the 
petroleum industry . 

B. Future Trends 

As noted in the previous sect ions , the required use of ethanol in clean air programs 
changed the equation significantly. As a required element of gasoline , ethanol was not 
discounted and in fact commanded a prem ium in some markets. Ethanol is currently enjoying 
an incredible price benefit as of late given that the MTBE ban /exodus is taking place at the 
same time as major increases in world crude prices , and until recently, the oxygen requirement 
was still in place. It is , for the first time in its history , enjoying the values of oxygen , octane, 
and fuel volume extension . Ethanol prices are currently (June 2006) running at $1.00 or 
more above regular unleaded gasoline , but many of the aforementioned factors discussed in 
the demand section will not be factors forever . In add ition , all of this is taking place as the U.S. 
enters into the summer driving season where gasoline is at its peak demand . Refinery capacity 
is still not completely back to pre Hurricane Katrina levels, and there have been some 
transportation prob lems that have also pinched supplies. 

With historical ethanol pricing hovering at 2 cents above or below wholesale gasoline (when 
the tax exemption is netted out) , the current situation is unprecedented. However, prices are 
expected to ease and futures contracts being offered by the Chicago Board of Trade (CBOT) 
reflect that sentiment. While they could be completely off, CBOT is offering contracts that 
reflect a sharp decl ine in prices over the next nine months leveling off at $2 .50 per gallon . 
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Chicago Board of Trade 
Ethanol Futures Contract 

Closing Prices June 8, 2006 

Price $/gal 

June 06 $3.725 

July 06 $3.460 

Auq 60 $3.050 

Seot06 $2.800 

Oct 06 $2.690 

Nov 06 $2.650 

Dec 06 $2.575 

Jan 07 $2.474 

Feb 07 $2.500 

March 07 $2.500 

Contract Size: 29,000 U.S. gallons 
Source: Chicago Board of Trade 

Ethanol prices can confidently be tied to future gasol ine prices, albe it with some 
discounting . It is unlikely that deep discounts the industry has historically had to concede will 
be repeated in the near term . Ethanol is worth more than gasoline, and should never be 
discounted the way it has in the pas t. The quest ion is can it hold that value , particularly if 
supply exceeds demand, which will be defined as the amount needed for the RFS and octane 
markets . Using the CBOT number of $2 .50 as an example , if ethanol does sell at that level it 
would mean wholesale gasoline would have to drop to $2 .00 from its current level of $2 .30 , 
which is entirely poss ible . The net cost to a blender of ethanol under this example is just $2 .00 
because they receive a tax rebate of 50 cents . Ethanol 's theoret ical va lue should be wholesale 
gasoline plus the ta x exemption , as noted previously. In times of tight supply that figure is 
achieved , in other times it was not nearly achieved. If CBOT is correct in their ethanol number 
but wholesale gasoline does not drop from today 's level of $2 .30 , ethanol would be giving away 
30 cents per gallon because a blender would be tak ing out a gallon of $2.30 gasol ine and 
replacing it with a gallon of $2 .00 (net after ta x rebate) gallon of ethanol , and pocketing the 
difference . 

History has not supported this "theoretical value ," because as soon as true demand was 
met , i. e. that amount required under state or federal programs , the remaining amount of ethanol 
used in the market place was optional , and for the petroleum industry to choose that option it 
had to be discounted . 

This theory is supported by the fact that there is little relat ionsh ip between corn prices and 
ethanol as Figure D-1 illustrates . If corn pr ices went up and ethanol producers tr ied to pass that 
through to oil companies they simply would not accept it-unless they were forced to use the 
ethanol. Twenty years of looking at corn and ethanol side by side reveal little correlation . In 
2005 all records for ethanol price were shattered as the nationwide average was over $2 .00 , yet 
corn prices were at the low end of their price averages . But , as Figure D-2 il lustrates through a 
snapshot of one decade , ethanol has always been at or near gasoline . 
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Figure D-1. Ethanol and Corn (in 
Dollars) 

Year Ethanol (Gallon) Corn (Bushel) 

1984 1.55 3.20 

1985 1.49 2.7 1 

1986 1.05 2 .10 

1987 1.08 1.73 

1988 1.07 2 .41 

1989 1.14 2 .54 

1990 1. 22 2 .54 

1991 1.14 2 .52 

1992 1.24 2 .38 

1993 1.08 2 .42 

1994 1.18 2 .54 

1995 1 .16 2 .81 

1996 1.39 3.92 

1997 1 .21 2.71 

1998 1.09 2 .30 

1999 1.03 1.95 

2000 1.34 1.96 

2001 1.54 1.95 

2002 1 .16 2 .23 

2003 1.27 2 .44 

2004 1.70 2 .26 

2005 1.87 2 .05 

©2006 RCI-RURAL COMMUNITY INNOVATIONS ET AL 55 



Great Northern Development Corp Ethanol Plant Feasibili ty 

C 
E .. 
(!) 
-;;; 
c ., 
u 

Figure 0-2 . Rack/Wholesa le Regular Gasoline vs . 
Net Ethanol , US City Average 
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Source: Clean Fuels Development Coaltion 
Energy Information Administration --+- 100% Ethanol - - Unleaded Regular Without Ethanol 

Keeping in mind that the project in question would not be producing for nearly another two 
years , predict ing price becomes even more diffi cult. If the RFS is not adjusted or extended , the 
supply of ethanol could dramatically outpace requirements , putting the industry back into the 
historical pattern of giving away value. 

Without regard to how demand scenarios might be affected by changing the RFS , the 
baseline for ethanol price should be gasoline , as discussed previously , but the Montana project 
should not anticipate prem ium pricing like we are currently seeing; i.e., $.70 to $1.20 over 
gasoline . As explained , that octane premium and demand will be met by the time this project 
comes online . Historical relat ionsh ips to gasoline should be the assumption but even modest 
or low growth in gaso line prices will keep ethanol prices high . The Energy Information 
Administration pred icts long-term oi l prices to be $54 per barrel ( US EIA , Energy Outlook 2006) 
for the period of 2010 to 2020 . We believe that figure to be low given the increase in world 
demand but even at those prices , gasoline prices would likely remain at levels of $2 .50 or 
more , making ethanol worth a range of $1.50 to $2 .00 in the future . 

Given the fact that these prices are sign ificant ly above historica l leve ls, and that lending 
institutions rely on such historical prices , we project three scenarios of ethanol prices in 2008 
in constant dollars of $1 .50 (low), $1.75 (mid ), and $2 .00 (h igh). Under these scenarios we 
believe a reasonable ethanol netback price for a Montana plant is $1 .50 . The netback is an 
important figure to understand . It is essentially the price of ethanol after freight/transportation , 
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or any additional costs such as off-loading , second stage trucking, etc. It is the critical number 
to look at in calculating returns to a plant. 

If, for example, ethanol price in Boise is $1.70 (the 2004 annual average) and freight and 
fees to the Boise terminal is 15 cents (typical of such costs) , the netback to the plant is $1 .55 . 
If the Los Angeles market was commanding a higher figure such as $1 .80 , but the truck to rail 
freight combination was 30 cents , the netback would be only $1.50 . That five cents, on a 20 
million gallon per year plant, represents $1 ,000 ,000 on an annual basis . Therefore, the right 
marketing strategy is critical . No matter where the ethanol is ultimately marketed, a Montana 
plant would have some significant transportation costs . Even very local markets might 
command a high cost to transport by truck. Higher costs will be incurred in getting to premium 
markets like Boise or Denver. 

The $1.75 ethanol price , and the resulting netback amount is based on analyses of both 
crude oil and gasoline we have reviewed and conducted, as well as predictions by the Energy 
Information Administration, the International Energy Agency , and others . The netback is 
arrived at by assuming transportation and marketing cost of 25 cents per gallon . This is the 
high scenar io for the transport cost and marketing fees , and it could be as low as 12-15 cents, 
making a net back cost to the plant of 1.65 a modest and defensible number. For the 
purposes of estimating returns to the plant it is the project developers ' decision whether to use 
the high , low or the mid-range scenario. We do not recommend considering the high range of 
$2.00 ethanol. Any detailed pro forma or sensit ivity analysis can calculate those figures , but 
the range of netback for the mid scenario should be the $1 .50 to $1 .65 range . 

It is difficult to accurately predict future prices (also revealed by looking at Figure D-1) and 
the effect demand has on price . As a required element of gasoline, as long as production is 
within the total volume needed , it should retain its high value . The issue is to understand what 
happens once production gets beyond the required volume regardless of what that amount is. 
At that point it could be argued supply exceeds demand thereby driving down prices overall. But 
we believe the floor will always be gasoline , and that gasoline prices will never come back to 
levels we have seen in the past . 

C. The X Factor: The Idaho Market and the Potential for the Montana Mandate 

The proposed Montana project is in a location where it really should not focus on the 
California market. So doing would increase transportation costs and affects the overall 
profitability of the plant. However, it would be well positioned to reach Denver , Phoenix , and 
Las Vegas and as such would be insulated against any change in the RFG program because 
these cities will be using ethanol under almost any circumstances due to carbon monoxide 
control strateg ies adopted by local jurisd ictions . To the extent the Cal ifornia market draws 
product from other plants , a Montana facility could benefit by fill ing that void. 

It needs to be understood that the Montana project is going to be faced with high 
transportation costs under any circumstances . In fact these costs may exceed the industry norm 
by 1 0 or more cents per ga llon , which is why a high end 25 cents per gallon cost was noted . 

While th is report is by no means a finished marketing strategy, it can serve as a preliminary 
plan, and as such the focus should be on markets that provide the highest netback, regardless 
of where they are . 
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Idaho 

If the Boise market, as noted earlier , requires a transportation cost of 15 cents but provides 
the greatest net , then that should be the focus . A bank review of a marketing plan that has 
such high transportation cost might initially be negative, but the logic behind it should become 
clear . 

Idaho has a lower tax rate for ethanol-blended fuel that translates to approximately 20 cent 
per gallon margin . Marketers can charge some amount below that as a premium over what 
ethanol might be sell ing in another market , thus raising the ethanol price. 

The Bo ise market has averaged a full 8 cents over the national average for the past several 
years . That differential is disappearing as the octane need has created higher value on both 
coasts. 

Prel iminary surveying of marketing firms indicate that price in Boise could be achieved with 
a 15 cent transportation cost , thus putting the net to the plant well above our projected $1 .35 . 
Similarly , the Denver and Phoenix markets were at the same price. If a professional marketing 
firm is engaged , the developers of this project will have little, if anything, to do with where the 
ethanol is marketed . These are decisions that will be made by the marketing firm. The project 
owners will certainly want to familiarize themselves with marketing procedures and practices in 
order to engage a good firm . At that point in the process of selling ethanol is turned over to 
them . 

Montana 

The fact that Montana adopted a requirement that all gasoline in the state contain 10% 
ethanol should make a Montana project nearly foolproof. However, the legislation inexplicab ly 
requires 40 million gallons of production to be in place before the requirement takes place, the 
prospects of which are uncertain . 

It would only take 50-55 million gallons of ethanol to meet the 10 percent requirement , and 
once the gasoline all contains 1 0 percent blends, there would be no where else to put it other 
than in E85 . Hopefully the legislation can be modified to phase the requirement in so that it 
serves to attract new plants , rather than assuming the plants will build on the hope that others 
join them. The legislation as it now is designed appears seriously flawed . 

However, the opportunity to blend ethanol in Montana gasoline without the requirement 
ex ists , and there is no reason it cannot happen. 

There are twelve regional fuel terminals (see Figure D-4) and bulk facilities throughout the 
state, all of which could be reached by truck at a transport cost of 10 cents . In fact the 5 - 10 
cent cost radius should be the target market for the plant , working outward from there. With rail 
reasonab ly close , this provides a wide range of options . The more detailed site study would 
look at the various truck-to-rail combinations and transportation options. While ethanol prices 
may be lower in Montana than in some of the higher price markets noted above , it again 
becomes a question of netback . 
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Figure D-4. Regional Fuel Terminals 
and Bulk Facilities 

IDAHO 

Terminals Location City 

Boise Idaho Tenninal - Amoco 321 North Curtis Road Boise 

Northwest Tenninaling - Boise 321 North Curtis Road Boise 

Flying J Boise - Idaho 70 North Philipi Road Boise 
------

Amoco Oi l Burley 421 East Hwy 81 Burley 
--

Burley Products Tenninal 425 E. Hwy 81 PO Box 233 Burley 

Chevron Pipeline - Pocatello Rowland Road Route One Pocatello 
-

MONTANA 

Terminals Location City 

Conoco - Billings 23rd & Fourth Ave South Billings 

Conoco - Bozeman 316 West Griffin Drive Bozeman 

Conoco - Great Falls 1401 52nd North Great Falls 

Conoco - Helena 3180 Hwy 12 East Helena 

Conoco - Missoula 3330 Raser Drive Missoula 

Cenex - Laurel PO Box 909 Laurel 

Cenex - Glendive PO Box 240 Glendive 

Exxon USA - Billings Lockwood Frontage Road Billings 

Exxon USA - Bozeman 220 West Griffin Drive Bozeman 

Exxon USA - Helena 3120 Hwy 12 East Helena 

Exxon USA - Missoula 3350 Raser Drive Missoula 

Montana Refining - Great Falls 1900 I 0th Street Great Falls 

D. Marketing Strategy to Achieve Best Net Back 

Zip 

83707 

83704 

83706 

83318 

83318 

83201 
-

Zip 

59107 

59715 

59405 

59601 

59802 

59044 

59330 

59701 

59715 

5960 1 

59801 

59403 

A small ethanol plant has the advantage of be ing small enough that placing product in the 
market will not be difficult. Modern ethanol facilities are being built every day at 40 , 60 , and 
even 100 million gallons per year , wh ich presents a significant chall enge in terms of product 
placement. 
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There are two options to consider in marketing the ethano l from the plant . The first would 
be to have a full time person handling this task . The other opt ion is to work with an outside 
marketer and/or contract the work out. 

The netback numbers used for ill ustration pu rpose in this report assume either a 
percentage fee or a cent per gallon fee for a marketer. The percentage fee is often achieved 
after the marketer places the product. The per gallon fee is more like having a marketer 
purchase the product directly from the plant. The industry norm is approximately a penny per 
gallon , slightly higher on smaller plants . Most plants use a hybrid of contract pricing and spot 
market . Bring ing on a savvy professional with experience in this type of marketing might be 
difficult. However, even with a well above average salary package , such an individual could 
save the company hundreds of thousands of dollars annually . Conversely , trying to do it with 
existing staff, or someone without the necessary experience , could result in a significant 
revenue loss. The larger the plant capacity the more the need for experienced marketers . 

The answer for a new plant in Montana would seem to be to take advantage of the fact that 
one of the most experienced marketers in the industry is an individual with Renova Energy in 
Bo ise , Idaho. He is quite familiar with the Montana market , as well as all the previously 
mentioned western markets . As the plant goes forward it would be wise to request a marketing 
proposal and utilize such professional services . However, for the purposes of this report 
and to aid in this stage of planning , under any circumstances we would stand by our 
projection of $1 .65 netback to the plant. 

This project would be pos itioned to take advantage of the historical higher than average 
gasoline prices , in the western/mountain states (see Figure D-5) and thus compensate for 
higher than average transportation cost . This map is the most current , although there will be an 
update at the end of 2006 . 

Figure D-5. Motor Gasoline Prices at Retail Outlets, 2004 
Average Regular Grade, by Region 
(dollars per gallon , including taxes) 

Source: Energy Information Adminl1tration, Weekty Molor Gasoline Price SUrvey, 2004. 
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E. Conclusion 

The demand and price of ethanol have been significantly affected by action at the federal 
level, and to a lesser extent at the state level. The establishment of the renewable fuels scenario 
results in a base case scenario of 7.5 billion gallons per year of ethanol demand . The long-range 
value of ethanol tied to gasoline is the most certain , albeit lowest, case to look at. 

A marketing strategy to incur no more than 20 cents per gallon should be employed , and 
such a plan could be achieved, although the reality is that some ethanol will be marketed at slightly 
higher transportat ion costs . If local market opportunities can be developed, that cost could be 
reduced to an amount closer to 10 cents per gallon , thus increasing the netback . 

Before go ing with a final business plan it is recommended that a more detailed and current 
transportation and marketing study be conducted to get these amounts as tight as possible . 

End of Durante Report 

Cattle Markets 

Feedyard Component of Wolf Point Complex 

The feedyard component plays a critical role in the overall feasib ility and potential success 
of the proposed Wolf Point Ethanol Plant. Cattle fed in the facility have the ability to utilize 
distillers ' by-products from the ethanol plant. These byproducts do not have to be dried or 
transported , thus providing significant savings as compared to stand-alone ethanol facilities . This 
economic advantage is poss ible only if the feedyard can maintain occupancy throughout the year . 
Therefore , an essential part of market feas ibility includes an investigation of the cattle feeding 
industry and how local , regional , and national competition affects the feas ibility of cattle feeding at 
an ethanol plant located in northern Montana . 

A. US Cattle Feeding Industry 

The cattle feed ing industry has undergone significant change over the past several 
decades . Much of this change is linked to changes in market dynamics of the entire industry, 
especially the feeding and packing segments . The cattle-feeding segment grew rapidly as the 
nation 's beef cattle inventory grew, starting in the 1950's. For nearly another thirty years , the US 
cattle industry has continued to experience th is growth . It is estimated that cattle numbers grew by 
more than 20 percent , from 109 million head in 1965 to a record 132 mi lli on head in 1975. 6 The 
growing numbers of beef cattle were fed in the Corn Belt states , mostly by farmer-feeders . 

6 D. Weaber and M. Miller, "An Evolving Industry," BEEF Magazine Online , September 1, 2004. PRIMEDIA 
Business Magazines and Media Inc. p. 1. 

© 2006 RCI-RURAL COMMUNITY INNOVATIONS ET AL 61 



Great Northern Development Corp Ethanol Plant Feasibility 

2005 United States Packers >1 ,000 Head 

Source: Cattle-Fax, 2006 

However, by 1975, the growth period of the industry ended and the feeding and packing 
businesses focused more on operating costs in an effort to become more efficient amid a 
downsizing industry. This industry dynamic led to many firms expanding to take advantage of 
economies of scale and lower operational costs . 7 There was also a movement away from the 
terminal markets as the predominant point of sale for slaughter cattle. Terminal market locations 
such as Chicago, St. Paul , Sioux Falls , Omaha , and Kansas City were once the conduits through 
which the nation 's packers purchased beef cattle . In the same period, irrigation in Kansas and 
Texas allowed corn production to flourish in those states . Cattle feeders moved to these "high 
plains" areas where mud and other weather and cattle performance related deterrents were less 
prevalent. Mergers and acquisitions , coupled with increased emphasis on production efficiency, 
co mpelled packinghouses to bid on cattle for delivery directly to their plants . The packers , then 
too , be gan building facilities away from the terminal market cities-citing them in the high pl ains 
where the cattl e are . Th is change in market dynamics in turn moved cattle feedyards even closer to 
the packers ' facilities in order to further reduce operational costs. 

In the Un ited States , the majority of commercial beef feedyards are located in the Plains 
region , from Nebraska extend ing southward to Texas. The graphic above ill ustrates the location of 
the larger commercial yards . Not surprisingly , the US beef-processing segment of th e industry is 
located in much the same reg ions of the country . The fo llowing map ill ustrates this proximity : 

7 Ibid p. 2. 
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2005 United States Packers >200 Head 

• • •• 
• 

• 

Source: Cattle-Fax, 2006 

Statistica lly, the greatest concentration of cattle being fed in the US is within the four states 
of the Great Plains. The top ten feeding states are listed in the following table : 

January 1, 2005 Cattle Inventory 
by Size of Feedlot (Top Ten States) 

1-999 16,000- 32,000+ 
State 1000+ hd hd 31,999 hd 

Texas 2,920,000 540,000 2,100,000 

Kansas 2,500,000 590,000 1,370,000 

Nebraska 2,430,000 170,000 590,000 425,000 

Colorado 1,080,000 270,000 553,000 

California 550,000 114,000 417,000 

Iowa 510,000 410,000 

Oklahoma 370,000 68,000 246,000 

Idaho 275,000 

Arizona 334,000 306,000 

Washington 152,000 45,000 

Source: USDA National Ag Statistics Service, 2006 
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Texas, Kansas , Nebraska , and Colorado clearly dominate the rest of the US in terms of 
feedyard capacity . The ir temperate climates and available feed supp lies put them in a strong 
competit ive position when compared to other feedyards in other regions of the country . 

In order to quantify the data displayed on the maps on the preceding page , statist ical data 
was compiled for these same states regarding commercial beef slaughter volume . For the purposes 
of this study, commercial slaughter includes both non-federally inspected and federally inspected 
plants. The following chart lists the commercial slaughter volume for each of the ten states above , 
as well as the volume of cattle slaughtered under federal inspection . 

Total Cattle Slaughter, Commercial and 
Federal Inspection: 2005 

Commercial (Non-
Federally 

Inspected + Federally 
State Inspected) Federally Inspected 

Kansas 7,321 ,400 7,287 ,600 

Nebraska 7,028 ,900 7,003 ,800 

Texas 6,238 ,200 6,217 ,900 

Colorado 2,086,700 2,079,700 

California 1,362 ,400 1,355,800 

Iowa I 0 0 
' 

Washington 786 ,100 785 ,500 

Idaho 376 ,000 366 ,200 

Arizona 0 0 

Oklahoma 26 ,100 700 

Source : USDA National Ag Statistics Service, 2006 

Again , the top four states in commercial beef slaughter volume are Kansas, Nebraska, 
Texas , and Colorado . It is no coincidence that these same states also occupy the top slots in 
feedyard capacity . As described earl ier , one of the major market changes in the 1970 's was the 
shift towards direct purchase from feedyards by the packers . As the industry continued to focus on 
reducing operating costs and economies of scale , feedyards and packinghouses continued to locate 
ever closer to one another. 

The Montana Agricultural Statistics Service reports that there were approximately 60 ,000 
cattle on feed in the state as of January 1, 2005 . The proposed feedyard included in the ethanol 
plant complex would increase the si ze of the cattle feed ing industry in Montana by more than 100 
percent . In the Economic Feas ibility section of this study, it has been demonstrated that Montana 's 
annual calf crop (1.48 million feeder cattle } is much larger than what is fed in the state 's feedyards . 
And while calves originat ing from the reg ion have gained a reputation for the ir quality , the available 
supply has not prompted any growth in the state 's feeding industry . Likew ise , the beef-process ing 
segment of the industry is relatively small compared to other parts of the country. Data collected 
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from the Montana USDA Office of the Agricultural Statistics Service regarding commercial slaughter 
volume indicates that only 20 ,700 head were processed in Montana in 2005 . Clearly , there is a 
huge gap between the number of calves produced in Montana (1.5 MM) and the volume that is 
processed into beef (20,700) . 

A 2003 report compiled by the USDA Economic Research Service identifies three economic 
features that affect patterns of livestock movement. The first is the re lative costs of transporting 
animals versus feed/forage . In summary, it is cheaper to transport feeder calves to the sources of 
corn, forages and other feedstuffs needed to feed them to slaughter weight, than to ship all of the 
ration ingredients out to where the cattle originated. 

The second feature affecting cattle movements is industry structure . As discussed earlier, 
the cattle industry has undergone significant structural change, whereby the feedyards and 
processors have grown larger in an effort to capture more market efficiencies . Also, they have 
located in regions that offer more advantages in climate , proximity to feed resources, and each 
other, as discussed above . The third feature affecting cattle movement is geographic differences in 
forage availability and prices , which are affected primarily by climate , season , and production 
technology . Traditionally, cattle originating from the region that includes Montana are moved 
between rangelands and pastures as forage ava ilability changes with the season . Shortly after 
weaning , calves are sh ipped south and/or east to be placed in back grounding lots or to graze on 
cultivated grasses prior to being placed in a feedyard for finishing . Many of these cattle are 
marketed through auction barns as they move out of one area and into another.8 

Due to these effects, it appears that states in the Mountain region like Montana have 
settled into a traditional pattern of commerce in the cattle industry . A vast majority of Montana 's 
calves are marketed after weaning and move out of the region to enter back grounding yards or 
additional grazing periods prior to moving to feedyards for finishing . Because cattle feeding is not 
a significant segment of the cattle industry in the state of Montana , the key issue that needs to be 
discussed is whether the proposed cattle feedyard can compete with feedyards in other regions to 
ensure maximum occupancy while striving for economic efficiency. Less than optimum feedyard 
occupancy rates will negatively impact the performance of the other components of the ethanol 
plant complex. A lack of econom ic efficiency in a highly competitive marketplace will cause cattle 
feeding customers to do business elsewhere . 

Proper feedyard management as discussed in the Management Feasibility chapter will 
calculate an "all costs " charged on a hundredweight basis , which will be the costs billed to the 
cattle owner for feed ration , yardage and processing fees, medicines administered and interest. 
Additionally , the cattle owner may incur finance charges if they have entered into a financing 
arrangement with the feedyard. The "all costs " approach is the preferred methods of doing 
business by most cattle owners , because they can compare charges from a feedyard in one region 
to those of a feedyard in another and be able to compare competing services accurately. 

The inclusion of WDG as a ration ingredient gives the feedyard a competitive advantage 
because its cost is determined internally between the ethanol plant and the feedyard. Also , lower 
protein and energy feedstuffs can be utilized in the ration due to the high levels of nutrients 
contained in WDB . As discussed previously, lower ration costs utilizing WDB is expected and is not 
detrimental to the feedyard ability to compete effectively . 

8 Dennis A. Shields , Kenneth H. Mathews, Jr. , Interstate Lives tock Movements, Electronic Outlook Report from the 
Economic Research Service (United States Department of Agriculture , Washington, D.C. June 2003) p. 6. 
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The phys ical structure of the feedyard itself provides advantages , not only to the ethanol 
plant complex, but also to cattle health and performance . Typically , cattle-producing states such as 
Montana do not engage in cattle feed ing due to colder winter temperatures and increased winter 
precipitation . These two environmental factors can negatively impact cattle health and feeding 
performance because of the stresses placed on the an imal. However, the structural design of the 
cattle feeding barns greatly minim izes the negative effects that winter climates can have on cattle 
fed in the Northern Plains . The enclosed design practically eliminates any problems with wet or 
snow-covered cattle. As well , the monoslope roof des ign is engineered to take advantage of the 
sun 's radiant energy during the winter months and provide shade and protection during the summer. 
As described in specific sections of this study, this design tends to offset the negative effects of the 
colder climate and gives the feedyard the ability to compete in this northern latitude . 

B. Transportation Costs 

Transportation costs for cattle owners represent one of the most challenging obstacles for 
the proposed feedyard . All feedyards are dependent on inbound and outbound transportation to 
deliver feeder cattle to the facil ity and ship finished cattle to the processing plants . The location of 
the feedyard plays a big pa rt in determining its competit ive position with other feedyards , as cattle 
owners evaluate the total cost of the cattle purchase transact ion. 

For illustrative purposes , the following scenarios will be used . For Scenario 1, a rancher in 
Glasgow, Valley County, Montana , is retaining ownership on 200 steers to be fed in the proposed 
facility as part of the Wolf Point Ethanol complex. The steers have been forward contracted for 
delivery to a processor in Greeley, Colorado , the closest fed catt le processor . These steers will 
enter the feedyard we igh ing 750 pounds and will be so ld at a target weight of 1250 pounds , based 
on previous closeout data for the rancher 's cattle . In Scenario 2, the rancher is going to ship the 
feeder steers to the closest competitor, a feedyard near Hot Springs , South Dakota and deliver 
them to Fort Morgan, Colorado for slaughter , as it is the closest fed cattle processing plant to the 
Hot Springs feedyard . Assuming that all fac ility costs are the same for both feedyards , these 
calculations will serve as the basis fo r determin ing a feed ration price reduction as a method of 
offsetting transportation costs . 

The following table illustrates the difference in transportation costs for each scenario . A 
rate of $3 .15 per loaded mile was used as the mileage rate in the calculations . 

Total 
Number Weight of Shipping 
of Miles Shipment Cost/CWT Cost 

Scenario 1 

Shipping 200 steers to Wolf 49 150 ,000 $0.31 $463 .00 
Point 

-- -

Shipp ing 200 slaughter 800 .8 250 ,000 $5.04 $12 ,612 
steers to Greeley, CO . 

" -
Total Transportation Cost: $13,076 
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Total 
Number Weight of Shipping 

- of Miles Shipment Cost/CWT Cost 

Scenario 2 

Shipping 200 feeder steers 51 o I 150 ,000 $3 .21 $4 ,819 .00 
I 

to Hot Springs , SD 

$--z315~ 

~ 

Shipping 200 slaughter 274 250 ,000 $1 .72 
steers to Fort Morgan , CO . 

I 

Total Transportation Cost: $9, 134.oo I ----- -

As shown in these two scenarios , transportat ion costs could potentially affect feedyard 
ability to attract and/or maintain feed ing customers because of its distance from process ing plants . 
One alternative that should be considered in light of these costs is to support customers of the 
feedyard by offsett ing higher transportation costs . Th is offset econom ically plays much the same 
role as it would to pay the transportat ion cost of importing ethanol feed stocks to meet a local grain 
shortage . 

In the scenarios disp layed above , the feedyard support wou ld take the form of reduced feed 
costs. The transportation cost difference between Scenario 1 and 2 is $3 ,942.00 . This 
transportation cost difference could be referred to as the opportunity cost of feeding in the 
proposed feedyard versus the feedyard in Hot Springs . On the 250 ,000 pounds of slaughter cattle 
shipped, that total would translate into $.63/cwt. Converting this to a per head basis ($ .68 /cwt x 
12 .5) gives us a cost support of $7 .92 per head . 

Convert ing this value into a form related to feed costs requ ires that we calculate the 
amount of we ight gained wh ile at the feedyard and the pounds of feed required for every pound of 
gain . It is estimated that the catt le will ga in 500 pounds per head from the time they enter to the 
time they leave the feed yard . Therefore , $7 .92 div ided by 500 pounds gives us $0 .0158 per pound 
of gain . 

Assuming that it takes six pounds of feed to achieve one pound of animal gain, $0 .0158 
divided by six gives us $0 .0026 per pound of ration on a dry matter basis . Multiplying th is by 2000 
pounds yields the subsidization cost of $5 .28 per ton (dm basis ). 

C. Sales to Canadian Packing Plants 

Recently , several plant expans ions or add itions have been announced in Alberta and other 
Canad ian provinces in an effort to boost process ing capacity after the closure of the US-Canad ian 
border in 2003 . Several of these facilities are significantly closer to the proposed complex than the 
nearest US plants , as ind icated in the table in the Economic Feas ibility chapter . Since the border 
reopened for trade of live cattle , it may appear at first to make sense to market cattle from the 
proposed feedyard to packers (some of them US companies) in Canada . However, the US to 
Canadian dollar exchange rate is not favorable to US firms se lli ng products in Canada . As of June 
8, 2006 , one US dollar was equ iva lent to $.9134 in Canadian dollars . In other words , US cattle sold 
to Canadian pack ing plants would be discounted by about 10 percent because of the exchange rate 
issue. The fo ll ow ing tab le disp lays the net cost differences between sell ing to a Canad ian 
processor and the nearest US processor. 
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Canadian vs. US Slaughter Cattle Sales Comparison 
W If P . t Eth I Pl t C I 0 om ano an omp ex 

Distance 
from Wolf Price Received Shipping Net Price 

Processor Point (USD EQuivalent) Cost Received 

Tyson-Brooks , AB I 201 $77 .15/CWT $1 .31/CWT $75.84/CWT I 

Smithfield-Gering , N~ 769 $85 .00/CWT $5.04/CWT $79.96/CWT 1 

Now that the US - Canadian border has opened and unrestricted trade occurs, it still does 
not appear that this strategy offers any advantage because of the offsetting negative effects of 
currency exchange rates. It seems unlikely that the current relationship between the US and 
Canadian dollar will change to offer an exchange advantage . Sell ing slaughter cattle into Canad ian 
process ing plants does not appear to be a feasible alternative at this time . In the event that the two 
countries can eventually work out a future trade or currency agreement , this option will have to be 
reassessed. 

D. Alternative uses of Wet Distillers Grains 

If the final decision is to build a stand alone ethanol plant, then the question of what to do 
with the resultant WDG comes into play. Today 's ethanol plants have access to some very new and 
innovative technologies One of the newer technologies being developed would allow the WDG to 
be put into feed blocks that could be preserved for extended periods of time . These blocks are 
convenient for ranchers as they can be stacked like bales of hay, and they can be customized for 
any stage cattle growth. This option could possibly make use of part of the WDB , but there would 
still be a significant portion to be marketed to other sources . 

The primary focus would have to be on find ing markets among the many cattle feedlots in 
the loca l area , adjoining states , and finally looking to feedlots ac ross the border in Canada . The 
holding time for WDG is only approximately 10 to 14 days , so the marketing effort would have to be 
very well organized to utilize this by-product effectively . With over 380 tons of WDG and 280 tons 
of syrup (660 WDB) produced daily , a breakdown in this marketing area could potentially cost the 
Ethanol plant several million dollars . 

E. Cattle Markets Summary 

The feedyard proposed as a component of the Wolf Point complex will be caught at a 
competitive disadvantage because of cattle transportat ion costs . Because the feedyard is an 
integral component of the complex , there are in te rnal costs and allocations that cou ld be used as a 
means to cost support the cattle owner for feeding in the feedyard. It is imperative that some 
alternatives be employed to entice cattle owners to place cattle ; the ethanol facility depends on the 
feedyard to utilize the WDB . 

If the Steer ing Committee decides to pursue a stand-alone ethanol plant , attention must be 
given to the distribution of the plant's wet distillers byproducts (WDB) . Including a cattle feedlot 
component in the complex will effectively utilize the entire output of byproducts , eliminating the 
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need to market the WDB . In the 20 MGY model, these byproducts could potentially produce 
revenues of more than six million extra dollars per year; thus , it is important that this issue be dealt 
with by experienced profess ionals . In a stand-alone plant , there are several options for byproduct 
distribution : 

• The first option is to market the byproducts aggressively to cattle ranches in the 
surrounding counties . The 660 tons of wet distil lers byproducts produced daily would need 
to be delivered to approximately 40 ,000 cows daily (depend ing on cattle age and season) . 
Northeastern Montana has over 360 ,000 beef cattle and he ifers that could be a potential 
market for these byproducts . Canada and North Dakota would also be potential markets . 
One disadvantage of this option is that with the cost of transportation , the distance of 
delivery of the WDB affects end profits . Clearly , distribut ion of the 660 tons of WDB daily 
could pose add itional management and adm inistrative problems . Winter weather is another 
consideration in distribution of the WDB . 

• The second option is to partner with a company us ing innovative technologies that utilize 
the byproducts to create new products such as Block Distiller Grains . This is a new 
technology that allows ranchers to stockpi le DG to use throughout the winter . However, 
this option will utilize approx imately ten percent of the daily production of WDB . 

• A third option is to include a dryer as part of the ethanol plant complex , but this would add 
significantly to capital costs and energy usage . It would also give greater flexibility for the 
marketing byproducts . 
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Appendix to Chapter III (Ethanol Markets) 

Areas of The United States Using Reformulated Gasoline 

Under the Clean Air Act Amendments of 1990 (CAAA) Congress required the areas of the country with the 
most severe ground-level ozone (smog) pollution to sell only RFG year-round after January 1, 1995. As of June, 2006, 
areas required to use RFG are: 

I California-- ___ 
El Dorado County (partial) 
Fresno County 
Kent County (partial) 
Kings County 
Los Angeles County 
Madera County 
Merced County 
Orange County 
Placer County (partial) 
Ri verside County (partial) 

I Sacramento County 
San Bernardino County (partial) 

I 
San Diego County 
San Joaquin 
Solano County (partial) 
Stanislaus County 
Sutter County (partial) 
Tulare County 
Ventura County 
Yo lo County 

Sacramento, CA area was reclassified from Serious to Severe ozone nonattainment 
effective June I, 1995. RFG was required as of June I, 1996. 

San Joaquin Valley, CA area (excluding East Kem County) was reclassified as 
Severe ozone nonattainrnent effective December I 0, 200 I. RFG was required as of 
December I 0, 2002. 

I Connecticut 

r

!Fairfield County 
Hartford County (partial) 
Litchfie ld County (part ial) 
Middlesex County (partial) 

JDelaware 

~ Castle County 
I Kent County 

Jm strict of Colum_b_i_a __ 

f&rt ire District of Columbia 

jGeorgia - -

Cherokee County 
Clayton County 
Cobb County 
Coweta County 
DeKalb County 

New Haven County (partial) 
New London County (partial) 
Tolland County (partial) 

- ----------

Forsyth County l 
-

Fulton County 
Gwinnett County 
Henry County 

I Paulding County 
I Rockdale County 

I 
Douglas County 
Fayette County 

-------------------------1 
Atlanta, GA area was reclassified to Severe ozone nonattainment effective January 

I , 2004. RFG program is stayed pending litigation. 
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Clean Air Act Required Areas: ( as of June 2006) 

lrninois 

Cook County 
Du Page County 
Grundy County (partial) 
Kane County 

I Indiana 

[We County 
I Porter County 

I Louisiana 4 

Ascenscion Parish 
East Baton Rouge Pari sh 
Iberville Parish 

I Kendall County (partial) 
Lake County 

I 
McHenry County 
Will County 

----- -----1 

----- ----------------1 

Li vingston Parish 
West Baton Rouge Parish 

Baton Rouge, LA area was reclassified to Severe ozone nonattainment effective 
June 23 , 2003. RFG program is stayed pending remand decision by EPA. 

I Maryland -----

Anne Arundel County 
Baltimore County 
Calvert County 
Carroll County 
Charles County 
Ceci l County 

~ J;sey 
Bergen County 
Burlington County 
Camden County 
Cumberland County 
Essex County 
Gloucester County 
Hudson County 
Hunterdon County 
Mercer County 

~I _e_w_ Y_o_r_k __ - -

Bronx County 
Kings County 
Nassau County 

ew York County 
Orange County 
Putnam 

I Pennsylvania 

Bucks County 
Chester County 
Delaware County 

Texas 

I Brazoria County 
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Frederick County 
Harford County 
Howard County 
Montgomery County 
Prince George's County 
The City of Baltimore 

!Middlesex County 
Monmouth County 
Morris County 
Ocean County 
Passaic County 
Salem County 
Somerset County 
Sussex County 
Union County 

- ----- -----------1 

Queens County 
Richmond County 
Rockland County 
Suffolk County 
Westchester County 

Montgomery County 
Philadelphia County 

-r Harris County 
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Clean Air Act Required Areas: ( as of June 2006) 

Chambers County 
Fort Bend County 
Galveston County 
,---- -
I Virginia 

Alexandria 
Arlington County 
Fairfax 
Fairfax County 
Fa lls Church 

jwisconsin 

Kenosha County 
Milwaukee County 
Ozaukee County 
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~ 
-

Liberty County 
Montgomery County 
Waller County 

Loudoun County 
Manassas 
Manassas Park 
Prince William County 
Stafford County 

r
Racine County 
Washington County 
Waukesha County 
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"Opt-In" Areas (Voluntary): 

I Connecticut (Entire State) 

Litchfield County (partial) 
Hartford County (partial) 
Middlesex County (partial) 

jDelaware (Entire State) 

Sussex nonattainment area 
Sussex County 

jKentucky 

Boone County 
Bullitt County (partial) 
Campbell County 

jMaryland 

jKent County 

I Massachusetts 

New London County (partial) 
Tolland County (part ial) 
Windham County 
New Haven (partial) 

~

fferson County 
enton County 
ldham County (partial) 

[Queen Anne's County 

Barnstable County Hampshire County 
Berkshire County Middlesex County 
Bristol County Nantucket County 
Dukes County Norfolk County 
Essex County Plymouth County 
Franklin County Suffolk County 

Ethanol Plant Feasibillly 

Hampden County !Worcester County 
----------------1 

jMissouri (Effective Opt-In Date is June I, 1999) 

r

St. Louis County [Jefferson County 
St Louis (city) 

1

st. Charles County 
Franklin County 

!New Hampshire 

Hillsborough County 
Rockingham County 

jNew Jersey 

Atlantic County 
Cape May County 
Warren County 

I ew York 

!Dutchess County 
I Essex County (partial) 

I Rhode Island 

Bristol County 
Kent County 
Newport County 

Texas 

lcollinCou~ 

Merrimack County 
Strafford County 

I 

Providence County 
Washington County 

r Denton County 
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I Dallas County 

lv irgiuia 

Charles City County 
Chesapeake 
Chesterfield County 
Colonial Heights 
Hampton 
Hanover County 
Henrico County 
Hopewell 
James City County 

"Opt-In" Areas (Voluntary): 

!Tarrant County 

Newport News 
Norfolk 
Poquoson 
Portsmouth 
Richmond 
Suffo lk 
Virginia Beach 
Williamsburg 
York County 

Source: United States Environmental Protection Agency, 
Information Resources 612006 

Ethanol Plant Feasibility 

Source : U.S. EPA, Information Resources , June 2006 Inc 
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I chnic IF sibllity 

Prepared by 

Katzen International, Inc. 
Cincinnati, Ohio 

Twenty Million Gallon Per Year Barley 
Dry Mill Ethanol Fuel Plant 

The information contained in this Chapter is the property of KATZEN International, Inc., 
Cincinnati, Ohio, and may not be reproduced in any manner, discussed with, or 

submitted to, any unauthorized persons or organizations, without prior written approval 
by an authorized representative of KATZEN International, Inc. 

1.0 General 

1.1 Background 

This report presents the results of a preliminary technical evaluation for a facility to 
produce Motor Fuel Grade Ethanol (MFGE) from barley us ing a dry milling process which 
includes milling , mashing , fermentation , distillation , dehydration and st illage process ing . 
The project is integrated with cattle feeding operations which al low for the direct use of the 
Wet Distiller's Grains (WDG - aka "wet cake "). 

The proposed 20 mill ion gallons per year (MM GPY) ethanol facility , to be located near 
Wolf Point , Montana , will be designed to convert barley feedstock into denatured MFGE 
using proprietary technology from KATZEN Internationa l, Inc. (KATZEN). 

For the purpose of th is report al l equipment and budgetary cost est imates are based 
upon U.S. codes and regu lat ions . All monetary values are reported in $US . 

1.2 Design Basis 

The plant will be des igned to produce approximately 57 ,200 gal lons per day of MFGE 
while processing 24,700 "dist ill er 's bushels" (56 lbs . per bushe l bas is) of barley as 
feedstock . Corn and wheat can also be utilized in the plant. Barley has a lower starch 
content than corn . Therefore , for comparison purposes , if the feedstock to the ethanol 
plant was, instead , corn , the ethanol production capacity would be about 17% greater. 
Sim ilarly , wheat has a higher starch content than barley . For comparison purposes , if the 
feedstock to the ethano l plant was instead wheat , then the ethanol production capacity 
would be about six percent (6%) greater. The plant is expected to operate 24 hours per day 
for 350 days per year, providing a total production of 20MM GPY of denatured MFGE 
product using typical barley feedstock. In addition , the plant will produce approximately 
380 tons per day of barley WDG and approx imate ly 280 tons per day of Condensed 
Distiller's Solubles (CDS - aka "syrup"). 
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2.0 Summary 

2.1 General 

The plant will be designed to produce approximately 57 ,200 gallons per day of 
denatured MFGE from 24,700 distiller's bushels per day of barley . Approximately 380 tons 
per day of WDG and 280 tons per day of CDS will be produced for direct feeding to 
livestock . Waste streams will be limited to blow-downs from the boiler and cooling tower . 

2.2 Equipment Cost 

Equipment cost estimates are based on budget pricing submitted by vendors and 
KATZEN in-house databases. 

All equipment pricing is based upon new equipment. It has been KATZEN 's experience 
that select items of process equipment can be procured occasionally on the used-equipment 
market. This can result in savings . KATZEN has not attempted to estimate the number of 
equipment items that could be procured on the used market nor attempted to factor in any 
related savings. 

2.3 Budgetary Cost Summary 

The Budgetary Cost Summary is presented in Table 2.1 following . The factored cost 
estimate is based upon new equipment. KATZEN used the following estimating technique 
to achieve what is generally accepted as an accuracy level of 25% . The cost of materials, 
labor and fees are estimates based upon typical multipliers applied to the cost of new 
equipment. The pricing of new equipment was determined by soliciting equipment vendors 
and fabricators as well as KATZEN in-house databases for equipment pricing . The 
budgetary cost summary was prepared by applying typical factors to the cost of new 
equipment. Where judged appropriate, standard multipliers were adjusted to yield costs 
consistent with KATZEN's experience and with the overall design strategy for this specific 
plant. 
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a e - u 1~e arv T bl 2 1 B d t C ost s ummarv 
Material($ U.S.) Labor($ U.S.) 

Equ ipment $12 ,544 ,000 $0 
Equipment Setting $366, 000 $568 ,000 
In struments and Computer $746 ,00 0 $583,000 
Pip ing $2,22 3, 00 0 $1 ,243 ,000 
Insu lat ion $394 ,000 $650 ,000 
Electrica l $77 3,000 $669 ,000 
Foundat ions $766 ,000 $531 ,000 
Build i ngs/S tru ctu res $504,000 $519 ,000 

Total Materia ls $18,316 ,000 Total Labor $4,763,000 

Tax on Materials 0.0% 0 
Labor Markup 0. 0% 0 
Contractor Ind irects 4.0% $923 ,000 

Installed Cost $24,002,000 

Project 
Managemen t/Construction 
Management $790, 000 
Detail Engineeri ng Design 
Fee $1,258 ,000 

Design Fee (In cl ud ing 
License) $1,234,000 

Total Fees $3,282,000 

Fre ight $380,000 

Startup and Comm issioning $330,000 

Spares , Laborato ry , Plant 
Equipmen t $570 ,000 

Subtotal $28 ,564,000 

Cont ingency 15% of Installed Cost $3 ,600 ,000 

Estimated Tota l $32,164,000 

3.0 Desig n Ba sis 

Th e facto rs used to esta bli sh the des ign bas is fo r th e ethano l fac ili ty to be located near 

Wolf Point , Montana are ou tli ned in the followi ng tab le. 
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Table 3.1 - Process Parameters 
Ethanol Production 

Wet Cake 

Syrup 

Raw Material 

Raw Material 
Utilization 

Ethanol Yield 

Steam 

Operating Days 

57,200 gallons/day {denatured) 
(Note 1.) 

380 tons/day 

280 tons/day 

Feed Barley 

24,700 "distiller's bushels" per day 
(Note 2.) 

2.21 gallons (absolute) per 
"distiller's bushel" of barley 

150 psig saturated 

350 (8,400 hours) 

Note : 1. Based on max im um allowable denaturant accord ing to ASTM D-4806 . 

Note: 2. "Distiller 's bushel " is defined as 56 lbs . and 15.5% moisture . 

4.0 Process Description 

4.1 General 

The ethanol fac ili ty is des igned to produce 20MM GPY of denatured MFGE using milled 
barley as feedstock . In add ition , the plant will produce wet distil lers grains and thin 
st illage . Plant operations are continuous with regard to input and output. All unit 
operations are continuous except fermentation . Fermentation involves four batch process 
vessels that are sequenced to simulate a cont inuous process . Fermentation is a 
simu ltaneous saccharificat ion and fermentation operat ion . 

The plant has been divided into twelve distinct process sections , which are described 
as follows : 
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Section 
Number Description 

100 Grain Receiving And Storage 

200 Milling 

300 Mashing, Cooking And Liquefaction 

400 Fermentation And CIP System 

500 Distillation And Dehydration 

600 Centrifugation And WDG Production 

700 Evaporation and CDS Production 

800 Product Blending 

1200 Process And Well Water 

1400 Cooling Tower System 

1500 Fire Water 

1600 Plant Air 

4.2 Grain Receiving and Storage 

Grain , received by truck , is weighed and then unloaded into grain storage silos . Trucks 
are unloaded by discharging grain into a dump pit from which the grain is transferred to 
whole-grain silos by conveyors and elevators. 

4.3 Milling 

Conveyors move whole grain from the silos to a grain cleaner that removes oversized 
material. The whole grain falls from the cleaner into a surge bin. The surge bin provides 
surge capacity to the milling system and all subsequent continuous operations to minimize 
interruptions by the grain-transfer operation . 

A weigh feeder controls the flow rate of whole grain from the surge bin , into a hammer 
mill. The hammer mill produces a grain meal that is conveyed to the mashing area. 

4.4 Mashing, Cooking and Liquefaction 

The meal is transferred by conveyor to a mixer called the mash mingler . Inside the 
mingler, the meal is mixed with water and recycled process solutions to form meal slurry. 
The meal slurry is then discharged by gravity from the mash mingler to a mash mix tank . 

The mash mix tank prov ides surge capacity in the cooking system , allows for pre
liquefaction of the starch, and enables viscosity control of the mash . Also , caustic or 
anhydrous ammonia may be added to the mash mix tank for pH control , if required . 

Mash from the mash mix tank is pumped by a cooker feed pump into a jet cooker, where 
steam is injected into the mash . Injection of steam provides sterilizing of the mash and 
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gelatinization of starch. The mash is cooled by flashing into a liquefaction tank . The flash 
vapor is recovered as the source of energy for stillage evaporation. 

Liquefying enzyme is added to the mash in the liquefaction tank to begin the hydrolysis 
of the previously gelatin ized starch . After liquefaction, recycled thin stillage (backset) is 
added to dilute the mash to a target solids concentration and to lower the pH . 

Mash cooler pumps transfer the mash from the liquefaction tank through a set of heat 
exchangers known as "mash coolers ". Cool ing-tower water provides for pr imary cooling to 
reduce the mash temperature . 

4.5 Fermentation and CIP System 

The cooled mash flows to one of four fermenters . Previously hydrated and act ively 
growing yeast , as well as saccharifying enzymes , nutrients and industrial antibiotics are 
added to the mash in the fermenter during filling. In the fermenters , enzymes and yeast 
convert fermentable carbohydrates in the cooked mash into an ethanolic intermediate called 
beer and carbon dioxide. Fermenter pumps circulate the contents of the fermenters through 
coolers to remove heat generated by fermentation . The carbon diox ide generated during 
fermentat ion is vented through the ethanol absorber to recover ethanol. When fermentat ion 
is complete , the fermenter pumps transfer the beer to the beerwell. 

Effic ient fermentation requires sanitary equipment. Cleaning and sterilizing the 
fermente rs, fermente r coolers , mash coolers and related process piping is accomplished by 
an automated clean-in-place (CIP) system. 

4.6 Distillation and Dehydration 

The beerwell serves as a surge tank connecting the SSF (fermentat ion) system with 
distillation . The beerwell is agitated by circulation pumps . 

The beer , which consists of approx imately 10 ¾(w/w) ethanol , is pumped by the 
distillation beer feed pump through the beer preheaters to a beer str ipper. The beer 
stripper uses heat to separate an ethanol /water mixture from the residual gra in solids 
solution . The residual grain sol ids solution , known as stillage , is sent to the whole st illage 
tank. Th is stil lage is further processed and will be discussed in the Centrifugation sect ion. 

Hot vapor from the beer stripper is used to pre-heat the incoming beer . The dilute 
ethanol from the beer stripper is further concentrated to about 92 %(w/w) ethanol in a 
rectificat ion process . Uncondensed vapors from the distillation process are vented to the 
ethanol absorber for recovery of res idual ethanol. 

Concentrated ethanol vapor from the rectification process is superheated by steam as it 
flows into the molecular sieve units for a process known as dehydration. The dehydration 
process is used to increase the ethanol concentration from approximately 92 to 99.3%(w/w) . 

The molecu lar sieve units are cycled so that one is regenerating wh il e the other is 
absorb ing water from the vapor stream . The regeneration is accomplished by applying a 
vacuum to the bed undergoing regeneration , which causes water to desorb from the 
molecular sieve material. Simultaneously , a portion of the anhydrous ethanol vapor stream 
is directed through the bed as a carr ier gas stream to remove the water from the molecular 
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sieve units . From the molecular sieve units the anhydrous ethanol product flows through a 
cooler and into the product shift tanks . 

4. 7 Centrifugation and WDG Production 

Stillage is pumped from the whole stillage tank to the st ill age centr ifuges . The st ill age 
centrifuges split the stillage into two streams called wet cake and centrate . The wet cake 
consists of approximately 30 to 35 percent (w/w) solids (mostly suspended solids) and 65 to 
70 percent (w/w) water. The centrifuge is pos itioned to discharge the wet cake onto a 
conveyor that transfers the wet cake directly to the WDG bunker , to be used for cattle feed . 

The centrate , also known as "th in stillage", contains approximately 8 to 10 percent 
(w/w) total solids . The majority of these solids are dissolved solids. The thin stillage 
fraction flows from the centrifuges by gravity to the centrate receiver . The backset pump 
circulates part of the th in st ill age back to the process for use in final dilution and pH 
adjustment of the liqu efied mash . 

4.8 Evaporation and CDS Production 

The balance of the thin stillage flows from the centrate rece iver to a quadruple-effect 
evaporator where it is evaporated and condensed to a 35%(w/w) solids (CDS) . The CDS is 
stored in a storage vessel and subsequently incorporated in to the cattle feed ration . The 
condensate circulates back to the process for use in mashing, final dilution and pH 
adjustment of the final mash . 

4.9 Product Blending 

The ethanol product is transferred from the product coolers , into one of two product 
shift tanks. When a shift tank becomes full , it is checked for quality before being released 
to storage . Denaturant is added to the product as it is transferred to storage . 

In the event the product is "off-spec", it is directed to a recycle product tank . Off-spec 
product is gradually pumped back to the process for recovery of ethanol. 

4.10 Process and Well Water 

The process water supply is from well water . Well water is used as-received for cold
water users , and it is combined with the bottoms from the stripper/rectifier for warm-water 
users . 

4.11 Cooling Tower System 

Cooling water is cooled in the cool ing tower system and suppl ied to various process 
users and returned to the towers for re-cooling by evaporation . 

4.12 Fire Water 

The fire water system will be defined in the detailed design portion of the project. 
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4.13 Plant Air 

The compressed air system provides for the instrument air needs of the plant. There 
are no process users of compressed air. 

4.14 Steam Distribution 

High Pressure (150 PSIG) steam is delivered to the process by the boiler . A pressure 
let-down stat ion is located in the process area to reduce the pressure of some of the steam 
to 50 PSIG for low-pressure steam users (i f requ ired ). 

5.0 Plant Operations 

5.1 Chemicals 

The chemicals used in the plant are necessary nutrients , vitamins , minerals and 
micronutrients requ ired fo r yeast cell growth and metaboli sm . In add ition , sterilants for 
equ ipment san itizing , industrial ant ibiot ics and wate r-treatment chem ica ls are requ ired. 
The usage of these chem icals is determined by the necessary CIP cycles and local ground
water quality. The compos ition and usage of the minerals and micronutrient packages are 
proprietary KATZEN technology . Though the compos ition and usage are not detailed in this 
report , the estimated cost is included in Table 6. 1. 

5.2 Utilities 

5.2.1 Steam 

Total steam required for normal production of 57 ,200 gallons per day of denatured 
MFGE is approxi mate ly 45 ,600 pounds per hou r. Of th is steam demand , most is 150 
psig with the ba lance at 50 ps ig or lower pressu re. Since the ethano l plant uses 150 
psig , as well as lower pressure steam , mult iple steam headers and let-down stations 
are installed . The boiler is fueled predominately by natural gas . 

5. 2. 2 Electric Po wer 

The total process connected load is approx imately 3,800 horsepower {hp) . The 
non-process electrical requirements are estimated at 10% of the process users ; 
therefore , the total connected load will be approxim ate ly 4,200 hp. Th is corresponds to 
an operat ing load of approximately 3,400 hp , or 2400 kW . 
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5.2 .3 Cooling Water 

The est imated cooling water flow is 5,600 gpm , based on 15°F temperature 
differential. During peak summer months the cooling water supply temperature is 
expected to range from 72°F to 75°F. 

5.2.4 Chilled Water 

Given the est imated cool ing water temperature of 72°F to 75°F for the plant located 
in northern Montana , a chiller is not required for the summer months . 

5.2 .5 Compressed Air 

The instrument air requirement is projected to be 200 standard cubic feet per 
minute (SCF M) at a supply pressure of 100 psig . 

5.2.6 Water 

Fre sh water is required for the boiler, cooling tower , fusel oil wash , and scrubber 
make-up. The total estimated fresh water requirement is 280 gpm. 

5.3 Effluent 

The effluent streams are summarized in Table 5.1 

Table 5.1 - Effluent Streams 
Stream Description 

Cooling Tower Blowdown 

B oiler Blowdown 

Flow (gpm) 

24 

9 

The cooling tower and boiler blowdown is required for dissolved sol ids control. 

5 .4 Labor 

Est imated personnel requirements for the plant are listed in Table 5.2. A brief 
discussion of the responsibil ities of the process operations personnel is included in this 
section . 
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Table 5.2 - Personnel Requirements 
Number of 

Description 

Manager of Operations 

Technical/Lab Manager 

Maintenance Manager 

Process Field Operators 

Mec hanical Technic ians 

Positions 

1 

1 

0.5 

8 

In stru ment/E lectrical Technicians 1 

General Labor 2 

Cle ri ca l 1 

Tota l Staff 15 .5 

Table 5.3 - Personnel Descriptions 
by Area of Responsibility 

PROCESS FIELD OPERATORS· (24 Hour Coverage) 

Fermentation and Distillation area duties include: 

■ Monitor fermentat ion systems status . 

• Collect fermentation area samples and perform basic analysis. 

• Monitor fermenter cleaning steps , including draining fermenter cooler 
and pump , rinsing and caustic washing fermenters , verifying the vessels 
are clean , circulating caustic through the coolers , and steaming , if 
required . 

• Prepare and replen ish CIP solutions as necessary. 

• Monitor distillation systems status . 

• Monitor ethanol loadout activities (daytime hours only) . 

• Collect ethanol product samples and pe rform basic analysis. 

Utility area duties include : 

• Monitor boiler, cooling tower and chiller systems status . 

• Perform checks , as requested by fermentation or distillation operator. 
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SUPPORT PERSONNEL - (8 Hour Coverage) 

TECHNICAL/ LAB MANAGER - (8 Hour Coverage) 

Duties include: 

■ 

Supervise quality control and quality assurance activities. 

Maintain active cultures of the fermenting organism . 

Monitor the seed tank and culture viability. 

Monitor fermentation efficiency. 

Optimize fermentation nutrient application . 

MECHANICAL AND INSTRUMENT/ELECTRICAL TECHNICIANS - (8 Hour Coverage) 

Technician duties include: 

■ 

Perform system preventative maintenance such as oiling and greasing of 
rotating equipment. 

Perform system preventative maintenance such as calibration of process 
instrumentation . 

Repair and replace equipment. 

6.0 Production Cost Summary 

Production Cost Summary Table 6.1 provides the anticipated itemized values for the major 
fixed and variable costs associated with the production of the MFGE. Unit values for fixed and 
variable costs and product sale pri ci ng reflect recent data but are subject to change . Fuel , 
electrical , and labor-related charges reflect local rates as provided by local agencies . 

An average hourly salary of $1 7.50 per hour was used for operations and ma in tenance 
personnel. Annua lized salaries were appl ied for management staff and clerical positions . Officers' 
salaries were not factored into the Production Cost Summary table . The combined payroll of the 
facility 's management and clerical personnel , includ ing overhead , is estimated to be $1 ,183,000 
U.S. per year . An overhead charge , equivalent to 40% of each employee 's salary , was applied to 
cover the cost of employment taxes , health insurance, and other costs and benefits . 
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v. n men F sibihty 

Choosing a Business Model for the GNDC Sponsored Ethanol Plant 

There are several factors for the Steering Committee to evaluate before deciding what type 
of legal entity should be formed to own and operate the proposed ethanol/feedlot plant. Dec ision 
factors include operating control of facility, federal grant eligibility , financing options to allow local 
ownership and control , tax implications , and risk management. Each form of legal entity has 
advantages and disadvantages. The two most frequently used entities to develop ethanol plants 
today are discussed below: 

■ Developing the plant as a farmer owned cooperative is a structure that allows for local 
control of the project and participation of ranchers as well as the farm community . The 
potential cooperative would benefit from a large number of local community members 
pooling their equity to leverage State, Federal and conventional financing . Generally, 
cooperative members must commit 50 percent of the equity in a typical ethanol project. 
Conventional or government lenders then provide 50 percent of construction and 
development costs in the form of long-term debt. The cooperative format is well suited to 
borrow from Cooperative banks , which have specific charters requirements that make them 
willing partners . Using the cooperative structure , the plant would be owned by the 
members of the cooperative , based on a formula of member investment. This formula is 
typically set forth in the cooperatives organizational documents. One limitation of this 
development structure is the amount of time and effort required to organize such a 
cooperative. Six months to a year is the minimum time required for this effort. Strongly 
comm itted farmer/rancher leadership must lead the effort . This leadership must be 
prepared to invest a tremendous amount of personal time and energy to the cooperative 
organizational effort . A group of initial co-op investors must step up to the plate early in 
the process and assume greater risk by making early contributions to the development 
effort . However, if such a committed core of leadership exists, it is one method to raise an 
early round of predevelopment funding. In the 20 million gallon plant with feedlot scenario, 
cooperative members might need to raise as much as $25 ,000,000 from members . This is a 
hard nut to crack, but after construction , profits from operations are guaranteed to remain in 
the local community . In the Corn Belt , where ethanol is a proven market driver for 
feedstock production , many farmer cooperatives have been successfully organized. It is 
not clear such an effort can be organized on the highline where ethanol production is 
perceived as a high-risk endeavor . 

■ Another frequently used organizational option is to create a Limited Liability Company 
(LLC) as the development vehicle. An LLC is a business structure that has the limited 
liability of a corporation , along with the single layer tax advantages of a partnership . One 
advantage of an LLC structure is that it allows investors other than farmer/ranchers to 
participate by contributing equ ity to the venture . An LLC structure allows greater flexibility 
in the distribution of tax benefits to members. An LLC structure might prove to be of 
greater utility in accessing certa in sources of State and local financing . By organizing as 
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an LLC potential experienced management partners might more easily participate in the 
project. An experienced ethanol development/management partner might trade part of their 
development costs and fees for an ownership stake in the company, thus reducing up front 
project development costs . By allowing investors other than agricultura l producers to 
become owners , the Steering Comm ittee might shorten the time frame to raise pre
development funds as we ll as partnering with proven expert ise . 

Since the Steering Committee has expressed an interest in keeping local control of the 
project , either of these two options could help fac ilitate that choice. Having a cattle feedlot directly 
linked to the development may prove to be an added complication. Very few firms in the ethanol 
industry have experience simultaneously managing a large cattle feedlot . To simplify the risk 
profile of the project, the Steering Committee may wish to recons ider combining both an ethanol 
plant and a feedlot . 

Management Team Alternatives 

According to a study done by Douglass G. Tiffany for the University of Minnesota , one of 
the key factors associated in the success of an ethanol plant , is the quality of the team managing 
the plant. 9 In today 's world , the management team must be well versed not only in normal plant 
operations and products marketing , but also they must be experienced in the intricacies of risk 
management in the commodity markets , equity tools , and government financing and reporting 
requirements. As stated above co-locat ing an ethanol plant and a cattle-feeding operation 
multiplies the risk in manag ing the complex. 

Selecting a professional plant development/management firm early in the development 
process is an issue that should be addressed by the Steering Comm ittee as one of its first 
priorit ies , should the Steering Committee chose to proceed after studying th is feasibility analysis . 
Unless someone within the Steering Committee or within the local commun ity has adequate 
industrial plant development experience to run a project of this size and complexity , recruitment of 
an outside management partner early in the process becomes an absolute necessity. The following 
examples illustrate a few common development/management options : 

■ A new model that has been used successfully by several farmer-owned ethanol plants is 
referred to as Turnkey Management. In this model , an experienced ethanol 
development/management fi rm is hired to package the project from design to ongo ing 
operations . Turnkey Management firms have experience in all the areas of plant design 
and management that can reduce the risk of project failure fo r an independent farmer
owned venture . (Few firms also have experience in feedlot development and management) . 
A high degree of experience in the management team can avoid errors that cause delays 
and reduce mistakes that end up costing time and money. The right firm can provide a 
management team that can hit the ground running . Most management teams are hired on a 
contractual bas is, and some will also negotiate a share of stockholders profit . Finding a 
management partners with ava ilable staff capacity during this boom time in the ethanol 
industry may prove to be a cha llenge . Th e Steering Committee must find a firm where the 
"personal chemistry" works for all part ies . The re are many of these firms who attend the 

9 Factors Associated with Su ccess of Fuel Etha nol Produ cers, Dou glas G. Tiffany , Department of Applied 
Economics, College of Agricultura l, Food, and Envi ronmenta l Sciences , University of Minnesota. 
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■ 

■ 

Annual Ethanol Producers and Consumers (EPAC) conference . Leadersh ip within EPAC 
can facil itate initial interviews with a number of qualified firms . 

Another option is for the Great Northern Development Corporat ion (GNDC) to investigate 
hiring various specialized members of a design/finance/construction team . This 
process would beg in by hiring a project des ign team to take on the project after approval of 
the feasibility study, through fina l stages of construct ion , but stops short of plant 
operations. Usually, these teams will develop and help structure the operating organization 
as a legal ent ity , create the bus iness plan worthy of be ing funded , work with financing and 
equity alternatives , complete the engineering des ign , and app ly for and follow up with all 
environmenta l permits . Most firms in the ethanol industry that perform th is service work 
strictly on a fee bas is. GNDC might have to apply fo r fund ing during a particular federal 
grant cycle , wait for fund ing , and then secure the project des ign /finance team . This 
process typically takes one year. A separate operating team would be hired after 
construct ion . The design/construction team would stay in place until an in itial shakedown 
operating period is comple ted. 

One after-construct ion alternative is to have either a professional management team or a 
Turnkey firm run the plant for a set period (say five years) wh ile at the same time, training a 
local management team to eventually take over all facets of operation . 

Funding Options 

1. Montana In-State Loan/Bond Program s 

a) Business Loan Pa rt icipation Funded from the Perm anen t Coal Tax Trust 

■ Fixed rate financ ing up to 25-years (current interest rates are posted weekly) are 
available from the Montana Board of Investments . 

■ Maximum partic ipation amount of approximately $69 million (10% of the Trust) . Th is 
loan size works well with the contemplated size of project evaluated in this feasib ility 
study . 

■ Maximum Board participation is 80 percent if Board loan participat ion is less than 6 
percent of the Trust. 

■ Maximum Board part icipat ion is 70 percent if Board loan participation is more than 6 
percent of the Trust. 

■ For each qual ified job created , the interest rate will be decreased 5 bas is points to a 
max imum of 2.5 perce nt from current market loan rates . 

■ Full credit re vi ew wi ll be waived if the loan is guara nteed (BIA, DOE , USDA) . 
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b) Value-Added Business Loan Program funded from the Permanent Coal Tax Trust . 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Maximum 15-year loan term . 

10-14 jobs created/retained qualify for a loan rate at 4 percent for 5 years . 

15 or more jobs created/retained qualify for a loan rate at 2 percent for 5 years. 

Interest rate will be at the posted interest rate until the required jobs are created or 
retained . 

The interest rate will be set at the lowest rate for the first 5 years , 6 percent for the 
second 5 years , and the posted rate for the third 5 years . 

Jobs created/retained must be by a business adding value to material/products. 

Board participates with lender in 75 percent of the funding , risk , collateral , and other 
security . 

Minimum loan size $250,000.00 , and the maximum loan size is approximately $6 .9 
million (1 % of the Trust) . Due to loan size this tool is not a preferred option , although 
discussion of this option will occur . Therefore, RCI has included this brief description 
of the Value-Added Business Loan program . 

Full credit review is waived for guaranteed loans (BIA, DOE , USDA) . 

c) Infrastructure Loan Program Funded from The Permanent Coal Tax Trust 

■ Loans to local governments for infrastructure improvement used by basic sector 
businesses. 

■ Business for which infrastructure is provided must create at least 15 full-time jobs . 

■ Loan sized at number of jobs times $16 ,666 .00 . The minimum loan size is $250 ,000.00 . 

■ Business pays local government use fee , which is assigned to Board for repayment . 

■ Use fee can be totally credited against Montana income taxes paid by business . 

■ Total amount available for this program is $50 million . 

■ There may need to be some infrastructure improvements needs to support this project 
depending upon the development site selected . 

d) Montana Board of Investments Tax-Exempt Bond Program 

■ Qual ified Exempt Small Issue Bonds - Industrial Development Bonds (ID B). Th ese 
are bonds issued at the county level of government to help bring industry and jobs to 
their county . The bonds are paid off by increased tax revenues generated by an 
industrial project located in a particular county financed in part by the bond issue . 
These bonds might be used to acquire the needed equity to leverage conventional bank 
financing or a Board of Development Business Loan . This would also allow the local 
community to keep control of the project , and restrict outside investors to minority 
ownership. Paring this IDB tool with the Business Loan from the Coal Tax Trust fund 
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might be a good option . However, in addit ion to th is ethanol feasibility study now be ing 
completed , funds would need to be raised for other steps in the predevelopment 
process . RCI bel ieves that a group of local investors needs to be at risk in the project 
to engender the proper motivation and long-term commitment to the development. 
Financing the project without farmer/rancher risk may prove to be risky in the long run . 
Use of Tax-Exempt Bond opt ion will requ ire close cooperat ion with the County 
Commissioners . 

2. New Market Tax Credits (NMTC) 

■ The New Market Tax Credit provides individuals and corporations with an incentive to 
invest in a community development ent ity (COE). The qualifying COE in this case would 
be the Great Northern Development Corporation . To receive NMTCs from the 
Department of Treasury , the COE must provide capital and financial advisory services to 
low-income commun ities. The COE "se lls " a qualifying investor a credit against the ir 
Federal tax liabil ity equal to a percentage of the amount invested in the COE . The 
cred it can be taken for up to 7 years. The credit will be available for up to $15 billion in 
investments in CDEs designated by the U.S. Treasury Department over the 2001-2007 
period . In a typical transaction , an investor would make a 30 percent investment in the 
project and use the tax credit to "write it off" over the seven year period. The NMTC 
investment in effect becomes equity in the project that reverts to the project owners 
over the seven-year stand still period . As attractive as this financing option sounds , 
NMTCs are complicated transact ions that require experienced attorneys and other 
experienced professionals . These professionals are expensive . A first class business 
plan or private placement memorandum must be completed ; an experienced 
management team must be fully in place , and ; the balance of financing must be pre
committed . 

3. Department of Energy Loan Guarantee Program under Title 9 of the Energy 
Policy Act of 2005 

■ This is a program that offers loan guarantees for projects that employ Innovative 
Technologies for alternative energy production . 

■ Loan guarantees can be made on an ind ividual project up to $100 million . 

■ Appl icants must pre-apply by the beg inning of November 2006 . After a pre-application 
is accepted , the DOE will respond with either an offer to part icipate by sending a full 
application , or will advise that the project is ineligib le under DOE guidelines . 

■ If able to secure , this guarantee would work together well with the Montana Board of 
Investment Business Loan program. 
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4. United States Department of Agriculture Programs 

a) USDA Business and Industry Loan Guarantee Program (B&I) 

• 

• 

• 

• 

• 

• 

• 

The B&I Guaranteed Loan Program helps create jobs and stimulate rural econom ies by 
providing financial backing for rural business. 

Provides guarantees up to 80 percent of a loan made by a commercial lender . 

Program represents a partnership between the public and private sectors . 

Assistance under the B&I program is available to virtually any legally organized entity . 

The maximum aggregate B&I Guaranteed Loan amount that can be offered to any one 
borrower under this program is $25 million. 

A maximum of 10 percent of program funding is available to value-added cooperative 
organizations for loans above $25 million to a maximum aggregate of $40 million . 

The B&I guarantee is not sought by the project developer, but by the f in ancing partner . 
However, the project developer must be prepared to offer substantial support during the 
applicat ion process . 

As with all federal funding , a full environmental assessment must be completed and 
Finding of NO Signi ficant Environmental Impact (FON SI) published before release of the 
guarantee . 

• This guarantee would work together well with the Montana Board of Investment 
Business Loan program . 

b) USDA Rural Business Opportunity Grants (RBOG) 

• The purpose of these grants is to promote sustainable economic development in rural 
communities that can demonstrate exceptional needs. These grants can be used to pay 
for economic planning for rural communities , technica l assistance to rural businesses , 
or training for rural entrepreneurs or economic development officials. 

• Eligible applicants include: public bodies , Indian Tribes, nonprofit corporation , or 
cooperative with a majority of the members primarily rural residents . 

• Most single state grants are for $50 ,000 .00 or less. These funds could be used for pre
development planning costs . One limitation of these funds is that they are available 
only during an open completive period from March 1st to about August 15th each year . 
Funds will not be available again until FY 2007. 

c) USDA Value Added Producer Grant (VAPG) 

• Value-added is defined as the incremental value that is realized by the producer from 
an agricultural commodity or product as the result of a change in the physical state 
(e.g ., wheat/barley into ethanol) . 
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• 

• 

• 

Eligible appl icants include independent producers , Rancher/farmer cooperatives , 
agriculture producer groups , and majority controlled producer-based business ventures . 

Funds can be used for planning act ivi ties such as business plans, and feas ibili ty 
studies , or for working capital 

Maximum amount for a 2006 working capital grants is $300 ,000 .00 , and for planning 
activiti es is $100 ,000 . GNDC would be eligible to apply for $100 ,000 next fiscal year 
depending on the structure of the organizing entity for the development. In this matter , 
the Rural Development State Office in Bozeman should be carefully consulted prior to 
the application. 

5. Federally Designated Enterprise Zone/Enterprise Community Grants and Loans 

• 

• 

• 

• 

• 

The first priority of an enterprise zone/enterprise community in revitaliz ing distressed 
commun iti es is to create econom ic opportunities (jobs and work) for community residents . 
The creat ion of jobs , both with in the community and throughout the region , provides the 
foundation on which residents will become economically self-sufficient and communities can 
revitalize themselves . Opportunities for entrepreneurial initiatives, small business 
expansion , and training for jobs that offer upward mobility are other key elements for 
providing economic opportunity and direction . Obviously , the Fort Peck Assinibo ine and 
Sioux Tribe Enterprise Commun ity ho ld such a des ignation . 

The Enterprise Community can provide both grants or loans, tax credit programs and 
potentially bond financing to foster a holistic , participatory approach that requires 
community stakeholders to work together to deve lop and implement comprehensive 
strategic plans for revitalization. EC might be used to support pre-development activiti es 
for the project. 

There are addit ional EC related grants available that can be used to fund a Brownfield site 
clean up if needed . 

Communit ies that are federally designated Enterprise Communities can use that designation 
to compete aggress ively for spe ci fic grants from an assortment of local , state , and federal 
agencies and departments . Usually a special completive advantage is awarded to EC 
designated projects . 

In order for a project to be eligible to receive EC funding or EC competitive advantage , it 
must be listed as a benchmark (project) in the federal USDA On-line Benchmark 
Management System. The local EC Board of Directo rs must accept and post this 
benchmark. GNDC wou ld need to work with the EC to have them accept the ethanol 
plant/feedlot as a project . Selection of a site in or immediately adjacent to the EZ may be 
required . 

6. Indian Tribal Energy Development and Self Determination Act of 2005 

If the GNDC sponsored Ethanol Plant Steering Committee wanted to include members of 
the Fort Peck Indian Community in their deliberations , and as possible partners, the new Indian 
Tribal Energy Development and Self Determination Act of 2005 might help finance the plant. 
Final implementing regulations have not yet been written , however, some provisions of the act 
will appear as follows . 
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■ 

■ 

■ 

■ 

■ 

Up to $150 mil lion per year in loan guarantees will be made availab le for majority owned 
(51 percent or more) alternative energy projects including ethanol plants . 

The new act will authorize Indian Tribes to enter into leases and agreements and issue 
right-of-way for energy development projects without first obtain ing approval of the 
Secretary of the Interior. 

The new Act instructs the Secretaries of the Interior Department and the Department of 
Energy to develop an Ind ian resource development program that will provide grants and 
low-interest loans to tribes for development and utilization of energy resources . Some pre
development costs may be financed using other regularly funded programs . 

Loan guarantees under this program may be used in con junction with other guarantee 
programs , although final regulat ions are just now being drafted. 

No appropriations have so far been included in the FY 2007 budget because final 
regulations have not yet been approved . 

Management and Financing Conclusions 

■ GNDC and the Steering Committee have little hands-on management experience in the 
ethanol industry . This lack of direct ethanol development/management experience of the 
Steering Committee may be the greatest project risk ident ified in th is feasibil ity study. 
Therefore , it is imperative for the Steering Committee to carefully se lect an experienced 
management/development partner early in the development process . 

■ By comb ining both the cattle feeding management risk with the ethanol plant management 
risk the complexi ty of risk management on the entire the project is increased . Combin ing 
both cattle and ethanol elements will increase the difficulty in securing an experienced 
management/development partner . 

■ Montana Board of Investment participat ion in financing the development appears to be a 
real poss ibility. The Steering Committee along with GNDC staff should discuss this funding 
option with the State before selecting an ownership/operating structure . The Steering 
Committee should adopt an ownersh ip structure that will fac ilitate financ ing , not hinder it. 

■ Financing this venture and reta ining local ownership will requ ire util izing a combinat ion of 
fede ral , state and local financ ing tools. GNDC will want to have experienced accounting , 
legal and grant wr iting assistance available at appropriate stages of development . 

■ Depending on the sizing of the fac ility , organ izational structure and partnering 
relationships , the Steering Committee may need to raise $500 ,000 to $1 ,000,000 for the 
pre-development effort . Although this seems like an insurmountable hurdle , ethanol is hot 
in the market now. Many government and private partners can be attracted to the table to 
help . The project needs a team approach to succeed . Building that team qu ickly and 
effective ly is the key to success . 
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Enviro ment I Feasibihty 

Affected land uses of the Proposed Great Northern Ethanol Plant 

The proposed ethanol/feedlot facility is an industrial scale value-added agriculture project. 
Property uses at the site will create new and unusual impact patterns on the land that may affect 
environmental quality. This report seeks to gather and explain baseline information as to those 
potential impacts. The alternatives to those impacts and the measures employed to avo id or 
mitigate any adverse environmental impacts associated with the project. 

1. Residential Impacts 

Since the first choice location for the ethanol plant complex is located about 1 mile from 
any residences and on fallow grazing land, there will be almost no impact due to increased 
traffic to the project site by trucks and passenger vehicles. All traffic will be routed to the site 
on U.S. Highway 2 and Montana Highway 13. 

2. Watershed Impacts 

The proposed ethanol plant complex is approximately two (2) miles from the Missouri River. 
Potential impacts from the Ethanol Plant complex facility include potential nutrient release into 
the watershed , increased truck traffic on Roosevelt and Valley County roads crossing over the 
river, and potential odors escaping from the site . Each of these potential impacts will be 
discussed in greater detail below, however, each potential impact appears to be minimal , and 
measures employed to avoid or mitigate those impacts are discussed . 

3. Transportation Impacts 

The ethanol plant complex is expected to create approximately 10,675 inbound semi-truck 
loads of raw materials annually . Th is includes 8,700 ,000 bushels of grain , 62,500 head of 
feeder cattle (1 ,450 loads), 725 loads of feed ingredients, 100 loads of gasoline denaturant and 
75 loads of chemicals and other operating supplies . Most of the inbound trucks will exit the 
project site empty. Out bound truckload sh ipments will include 1,450 loads of fat cattle , 2,500 
loads of fuel ethanol , and 50 loads of wet distill ers feed products. Total outbound truck 
shipments should be approximately 4,375 loads annually . In addition , small vehicle traffic for 
employees , service and maintenance vehicles, public service providers and guests are 
expected , totaling approximately 50 vehicles per day. Th is small veh icle traffic will exceed 
15,000 vehicles per year; however, the overall industrial transportation and traffic plan will have 
to accommodate approximately 30 ,000 vehicle trips annually. 
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4. Wetlands Impacts 

There are no wetland areas within the Wolf Point Site . Construction plans will be 
developed to mitigate runoff from the construction site. Most importantly , the ethanol plant 
complex will develop a professional Nutrient Management Plan (NMP) to avoid excessive 
nutrient contamination of the lands surrounding the complex. Such an NMP for the ethanol 
plant would result in zero nutrient discharge into the Missouri River. The NMP mitigation 
measures will control the application and runoff of nitrogen, phosphorus, and potassium. These 
and other measures are discussed in a variety of sections below, but particularly in Section 
(VIII) Water Quality. 

5. Wildlife Impact 

Wildlife does use the area surrounding the Wolf Point Site as grazing habitat. Ungulate 
animals such as deer may utilize the site. However, sufficient adjacent grazing makes this 
impact very minor. Several species of waterfowl and birds migrate through the immediate area 
and utilize the cropland as feeding ground. Likewise , removing the approximate 50 acres from 
their potential use is a very minor impact. Nearby, several species of fish inhabit the waters of 
the Missouri River, which receives drainage water from the surrounding farmland . Excessive 
phosphate contam ination is a risk that must be evaluated since it has potential to affect fish in 
the Missouri River . 

6. Air Quality Impact 

A variety of air emissions will be released from the Ethanol plant complex . These 
emissions are discussed in Section (VII) Air Quality below . Although these emissions are 
discussed in "tons " of emissions per year , the Montana Department of Natural Recourses 
considers the amount of plant emissions to be small in light of Federal em issions standards and 
the clean baseline air quality in Roosevelt/Valley Counties . Also discussed below in that 
section are the measures being employed to avoid or mitigate any adverse environmental 
impacts associated with those air emissions . 

7. Solid Waste Management 

The Ethanol plant complex will produce a variety of solid and moist materials in its value 
added production processes. The ethanol unit will produce approximately 237,000 tons/year of 
wet distillers byproducts (WDB) . The cattle feedlot will produce approximately 340 ,000 
tons/year of manure . Additional information is provided throughout the document as to those 
potential impacts, the alternatives considered and the measures employed to avoid or mitigate 
any adverse environmental impacts associated with the project . 

8. Available Energy Supplies 

Montana Dakota Util iti es (M DU ) will provide natural gas at the Wolf Point Site . A 2" pipe 
already exists that can be converted to a 3" pipe that can carry sufficient natural gas to the 
ethanol plant complex site to provide up to 775 ,000 decatherms per year. Both MDU and 
Northern Electric Cooperative are able to provide three-phase power to the Ethanol plant 
complex site as well . 
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Air Quality 

1 . Data from Monitoring Sta t ions 

According to the Montana Department of Natural Resources , Air Quality Program , there is 
no local air quality mon itoring data available from either Roosevelt or Valley Counties . The 
closest air qual ity monitoring stat ion to the project area is approximate ly 50 miles away in 
Glasgow, Montana . Sampling results at locations around the state show the air quality in
general is some of the cleanest in the nation . Recorded concentrat ions for part iculate matter 
are less than 50 percent of the EPA standards and ozone concentrations are less than 75 
percent of the EPA standard . With the mitigation measures discussed below the ethanol plant 
complex will not exceed the National Amb ient Air Quality Standards (NAAQS) as established by 
the US Environmenta l Protection Agency (EPA). No mit igation measures will be required . 

2 . Air Emissions t o Be Produced 

Ethanol Unit Bo iler 

The bo iler to be used to produce steam in the ethanol production process will be a 
natural gas fired bo iler powered by gas piped to the site . The maximum design capacity of 
the bo iler is 61 .2 MM BTU per hour of heat input. The boi ler will consume approximately 
21 ,183 tons /year of gas operating 8,760 hours per yea r. 

With standa rd emiss ion controls equipment as provided by the manufacturer, the bo il er 
will produce an estimated 4.55 tons /year of part iculate emissions , 97 .17 tons/year sulfur 
dioxide (SO2) , 14 .07-tons/year nitrogen oxide (NOx), 84 .65 tons /year of volati le organic 
compounds (VOC) , and 40.21 tons/year of carbon monoxide (CO) . All these emissions 
except sulfur dioxide , wh ich hovers close to the 100 tons/year limit , are well within EPA 
operating standards as are all air em issions listed below . Aga in, it should be repeated that 
the Wolf Point Site is approximate ly 1 mile from any residence . (Su lfur dioxide scrubbers 
can mitigate this output) . 

Grain Receiving 

Gra in will be brought to the fac ility by truck and will be emptied into a surge bin with 
approximately 2,800 bushels of storage . From the surge bin, the grain will be transferred to 
the hammer mill for processing . In addition to the surge bin , there will be a larger storage 
bin as well. The ethanol plant has the ab ility to store a total of 164,059 bushels of grain at 
any time . 

The grain receiving process is ant icipated to release approximately 17.67 tons/year of 
particulate matter into the air. 
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Grain Milling 

Grain is fed into the process by a grain transfer conveyor from the grain storage silos , 
which moves it from the adjacent grain feed elevator . The scalped grain passes into a 
surge bin that has an operating capacity of approximately 4 hours. The flow is controlled 
out of the surge bin by a weight feeder that moves the grain by a magnetic separator to the 
hammer mill where it is ground to a cons istent particle size. Any dust produced in the 
milling operation is collected and recycled back into the process using the hammer mill 
baghouse that functions as a dust collection system . 

The hammer mill with baghouse is anticipated to release approximately 1.18 tons/year 
of particulate matter into the air . 

Mashing, Cooking, Liquefaction 

The meal conveyor, under flow ratio control , transfers the milled grain to the mash 
mingler where it is mixed with process water and heated mashing water from a hot well . 
The flow rates of process water and the backset fraction of heated mashing water are also 
under flow ratio control. The meal slurry is then discharged by gravity from the mash 
mingler to a mash mix tank . 

The primary purpose of the mash mix tank is to provide surge capacity in the cooking 
system and to allow for pre-liquefaction of the starch and , if necessary, for viscosity 
control. Caustic or anhydrous ammonia is added for pH control , if necessary. 

Air emissions anticipated from this process are included as a component of emissions 
under the heading "fugitive emissions" that in aggregate are estimated at 24 .34 tons/year. 

Fermentation and GIP System 

The cooled mash flows to one of a battery of four fermenters. Previously hydrated and 
actively growing yeast as well as saccharifying enzymes, nutrients, and industrial 
antibiotics are added to the fermenters during filling. Fermenter pumps re-circulate the 
contents through fermenter coolers to remove heat generated by fermentation . The carbon 
dioxide generated during fermentation is vented to the ethanol absorber . When 
fermentation is complete , the beer is transferred to the beer well via the fermenter pumps. 
Cleaning and sterilizing the fermenters , fermenter coolers , mash coolers , and related 
process piping is accomplished by the automated CIP system . 

Air emissions anticipated from this process are included as a component of emissions 
under the heading "fugitive emissions" that in aggregate are estimated at 24 .34 tons/year. 

Distillation 

The beer well serves as a surge tank connecting the simultaneous saccharification and 
fermentation system with distillation . The contents of the beer well are kept circulated by 
the beer well agitator . The beer , which consists of approximately 10 .0 percent w/w ethanol , 
is pumped by the distillation beer feed pump through the beer preheat train . Condensation 
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of vapor from the beer str ipper is used to heat the beer in these heat exchangers . The 
stillage containing the residual gra in solids is sent to the whole stillage tank . There is a 
second distillation bottoms stream that is free of solids and is used as process water 
makeup . Air em issions anticipated from the distillat ion process are anticipated to include 
31.97 tons/year of voe . 

Dehydra tion 

Hydrous ethanol vapor from dist il lation is drawn and superheated in the mol sieve 
superheater us ing steam . The superheated ethanol vapor flows to the mol sieve un its for 
dehydration . The vapor passes up through one bed of molecular sieve beads , which is 
under pressure control. Incoming water is adsorbed on the molecular sieve material. 
Ethanol vapor at a minimum concentration of 99 .3-weight percent ethanol exits the mol 
sieve un its . 

The mo l sieve units are cycled so that one is regenerating under vacuum while the 
other is absorb ing water under pressure from the hydrous ethano l vapor steam. The 
regenerating stream is sent back to dist illat ion for reprocessing . The anhydrous ethanol 
product flows through the mol sieve cooler to the product sh ift tanks . 

Air emissions anticipated from this process are included as a component of emissions 
under the heading "fugitive emissions" that in aggregate are estimated at 24 .34 tons/year . 

Centrifugation 

Solids conta ining st illage is pum ped to the stillage centr ifuge that spl its the feed into 
two flows : the cake and the centrate . The cake cons ists of approx imately 33-35 wt. 
percent sol ids (mostly suspended sol ids) and 65-67 wt. percent water. The centrifuge is 
posit ioned to discharge the cake into a conveyor carrying the wet cake to the cattle feed 
storage . 

Centrate , consisting of approximately 8.0 wt. percent total solids is collected in a 
centrate surge tank to provide surge capacity near the centrifuge units . 

Air emissions anticipated from th is process are included as a component of emissions 
under the head ing "fug itive em issions" that in aggregate are estimated at 24 .34 tons/year . 

Tanks , Storage and Ro/lout 

There are two product shift tanks , a recycle product tank , a denaturant tank , and a final 
product storage tank . They are identified as : 
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Identification Liquid Stored Size 

TK-801A Ethyl Alcohol 20 ,000 gallons 

TK-8018 Ethyl Alcohol 20 ,000 gallons 

TK-803 Ethyl Alcohol 20 ,000 gallons 

TK-805 Gasoline 20 ,000 gallons 

TK-807 Denatured Ethanol 30 ,000 gallons 

It was determined that storage tanks would emit 19 .56 tons/year of voe and that the 
rack loading and product loadout would release an additional 6.85 tons/year of voe . 

Topographical Hindrances 

There are no apparent topographical or meteorological conditions that will hinder the 
dispersal of the air emissions identified in this report . 

Air Emissions Control Measures 

The complex is being designed by its management partners to minimize or eliminate 
most air pollutant sources and to comply with both federal and state air pollution control 
legislation . Staying in compliance with the air quality permit is not expected to be a 
problem. Facility engineering is focused on limiting air pollutants through all of the 
following measures . 

3. Quality Engineering and well-managed facility 

The study team recommends assembling a management and engineering team such as 
Katzen International and ehimonas Enterprises . They have focused on designing the optimal 
facility . The simplest and most effective means to assure compliance with air quality standards 
is to have a well-managed facility with a regular maintenance schedule . Day-to-day operations 
of the etha nol plant will be managed to incorporate best management practices where 
appropriate and applicable regarding air emissions . 

Employee training 

The ethanol plant complex will follow best management practices and good 
housekeeping procedures . Well-trained employees will visually monitor equipment daily 
around the facility to assure all equipment is funct ioning properly with no major emission 
problems. 
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Analytic equipment 

The entire ethanol plant complex is built to include state-of-the-art analytic monitoring 
instruments . 

Dust controlled feed mill 

The enclosed feed mill will conta in a cyclon ic vacuum and fabric filter in the baghouse . 
The hammer mill , weight feeder and meal conveyers are all dust controlled using this 
vacuum system . 

Efficient boilers 

The ethanol complex will install fuel efficient , low emissions boilers . 

Vapor scrubbing 

The ethanol unit will conta in a carbon dioxide scrubber for air emission control of 
organic volatile compounds . 

Vapor recovery 

Valves , connections , and open-ended lines will all contain appropriate vapor recovery 
systems . 

4. Ethanol plant 

Ethanol production consists of the physical grinding of grains contain ing starch and mixing 
that grind with water to form a mash . The mash is heated and mixed with enzymes to extract 
and liquefy the starch component , and then ferment that starch into sugars . Yeast is then 
added to convert the sugars into ethanol and carbon dioxide . This fermentation process 
creates a mixture known as "beer" which contains approximately 10 percent ethanol and 90 
percent water. The "beer" then is processed through a distillation column to separate the 
components , resulting in an ethanol product that is 90 to 95 percent pure . A dehydration 
process is util ized to increase the alcohol content to at least 99 percent , and finally , a certified 
denaturant (unleaded gasoline) is mixed into the ethanol to make it impotable and commercially 
saleable. 

This is a standard description of ethanol production process that occurs at ethanol plants 
all across the nation today . The proposed ethanol plant is designed to capture the process 
water in the distillation and dehydration phases of ethanol production . Barley , one of the 
primary feedstock for this ethanol plant (the other is short season corn), contains about eight 
percent of its weight as water. In this facility , approximately 15,000 gallons of water will be 
extracted from this volume of barley each day . A significant port ion of water will be retained in 
one of the byproducts of ethanol production , known as Wet Distiller's Grains (WDG) , and 
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evaporated syrup . Th is WDG will be transferred to the feedlot as a major component of a 
complete cattle ration . The remainder of the water is captured from various phases of 
production, including the condensation of steam , and recycled through the ethanol plant. 

Sources of Noise 

The Wolf Point Ethanol Plant complex will produce what are believed to be minor 
sources of noise pollution as follows : 

Vehicle Operations 

The inbound and outbound trucks and passenger vehicles will cause the greatest 
noise impact of the project . The truck and passenger trip numbers are detailed in 
Transportation immediately above. 

Feedmi/1 Operations 

The loaders , conveyer belts , and hull removal machines will all cause a moderate 
amount of noise . However, the feedmill will be located in a fully enclose building with a 
sound insulation blanket instal led . 

Ethanol Plant 

The electr ic pumps and other mechanical systems of the ethanol plant will only 
produce a modest hum and will be fully enclosed in the ethanol plant . 

Feedlot 

Cattle noises from the feedlot will occur but will be reduced by enclosure due to the 
design of the feedlot described in greater detail elsewhere in this study. Also , the 
feedlot is located five miles from any substantial number of residences. 

Impacts of Noise on Land Use 

The very reason that the ethanol plant complex is being located in a rural area is to 
minimize the negative impacts of such a large value-added agriculture facility on any 
urban , highly populated area . The Wolf Point site is approximately one mile from the 
Wolf Point residential buildings . Therefo re, the impacts of noise from plant operations 
on existing agricultural commun ities should be minimal. 

Project Environmental Permits 

The ethanol unit design may require a number of permits including : 1.) Ground Water 
Discharge Permit ; 2.) Surface Water Discharge Permit ; 3.) Temporary De-Watering Perm it. Ethanol 
plant complex management will, of course , comply quickly with any requests for permits from the 
agencies involved . 
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Status of Each Permit 

No permits have yet been applied for . The appropriate time to apply for them is after a go-
ahead decis ion by The Great Northern Development Corporation . Permitt ing requests are 
appropriate during the final engineering stage . 

US Geologic Survey Maps 

US Geological Survey 7½" topographical maps are included below which delineate the 
location of the site choices for the Ethanol Plant complex. 

Environmental Conclusions & Recommendations 

• 

• 

The site that is eventually chosen must be able to conform to the various standards mentioned 
above . Water run off, air qual ity , traffic patterns solid waste management, and noise are just a 
few of the factors that must be taken into account in choos ing the site . 

An experienced management team should be engaged from the very beginning of the 
development process to ensu re that the site meets these standards . The team shou ld also be 
well versed in getting perm its appl ied for and approved before actual construction begins. 

The add ition of an anaerobic digester component to the ethanol plant would help mitigate some 
of the air and water quality permits , as well as meet most CAFO Rules. 

The subtraction of the cattle feedlot component would also require a re-working of the basic 
environmenta l assumptions . 

Potential Sites Evaluated 

RCI went up to GNDC in Wolf Point on June 29 th to attend the commun ity meeting and to 
look at some pre selected sites provided by the Steering Committee and the Roosevelt and Val ley 
County Commissioners . Four sites were looked at , and one site was added later after calls from the 
Roosevelt County Assessors office . As you will read below, each site had certain advantages and 
disadvantages . 

1. (Preferred Site Location) Old Refinery Site T27N, R48E, sections 3 and 10 

Location : 

The first parcel , located in Wolf Point , Rooseve lt County in the Southwest corner of 
section 3, and the Northwest corner of sect ion 10 in Wolf Point , Roosevelt County , 
Montana. All Parcels surrounding these two parcels are controlled by the Fort Peck Indian 
Tribe . These two forty-acre parcels are currently owned by Hot Wheels Roller Rink , The 
owner bought them from the old refinery . His plan was to salvage the machinery and tanks 
on the site . At the current time , he owes several years of back taxes , as well as having a 
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potential problem with the EPA concerning left over diesel in underground pools. He has 
agreed to deed the property over to the County , in exchange for his tax bill being forgiven . 
The County has agreed to donate the land to the proposed Ethanol plant. 

Land status : 

These two parcels are currently not being used , and are abandoned . There is still an 
abandoned diesel tank , as well as several small structures that will have to be removed . 

Access to Site : 

The site is alongside State Highway 13 , and ½ mile from U.S. Highway 2. Both roads 
are in excellent condition , and will have no problem serving the estimated 15,500 truckloads 
per year. The BNSF railroad runs along the border of the property and has a 110-car spur 
off the main line. 

Utilities to the Site : 

Montana Dakota Utilities (MDU) has an existing 2 inch gas line running to the site 
tapped off the Poplar lateral 60 feet away. MDU has said that based on projected use, they 
would be able to increase the line to 3 inches with only minimal cost to the plant. Both 
MDU and Northern Electric Cooperative serve that site with High Voltage Electricity . 
Projected electrical usage would decide which of the two would serve the Proposed Plant. 

Cost of Land: 

Estimated cost of this property is approximately $100 ,000, with most of that going for 
clearing of the land and preparing it for construction . There is no actual cost as the County 
has promised to donate the land for the project . 

Suitability for Commerc ial Developm ent: 

The site is already zoned for commercial use . Therefore there won 't be any problems 
with the zoning. 

Access to Water: 

The site is within 20 feet of a proposed water pipeline owned by the Fort Peck Indian 
Reservation . This pipeline will eventually connect to a new water treatment plant . The 
building of this water treatment plant is contingent on the availability of federal funds. The 
treatment plant location is ½ mile to the South of the proposed ethanol plant complex . 
Currently there is no existing water main at this location. 
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Impact on Local Env ironment/Community: 

The nearest habitable structures are ¾ of a mile away . The impact on noise, traffic , 
and smell to the surrounding area will be minimal. 

Advantages of the Site : 

■ Columbia grain elevators less than 3 miles away . 

■ Site is located next to a 110-car rail spur . 

■ Site has easy and close access to Highways 2 and 13. 

■ Good access to natural gas lines and high voltage electrical lines . 

■ Already zoned for commercial use . 

■ Minimal cost for buying and using the land. 

Disadvantages of the Site : 

■ Possible problem with EPA clean up . 

■ No existing water line. 
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2. Alternate Site 2: Oswego Site T27N, R45E, section 34: 

Location : 

This property, located in Osweego, Roosevelt County , and is comprised of two parcels . 
The first parcel has 113 acres and is in the upper Northeast part of the section. The 
second parcel has 275 acres and is located in the lower Southwest portion of the section. 
For the purposes of the ethanol plant complex, only the first parcel is of interest. 

Land status: 

Currently the land is not be ing used . The land is rolling contoured and uneven and would 
need to be leveled before any development could take place . 

Access to Site: 

The site sits ½ mile off Highway 2, and about¾ mile off BIA road 1. Highway 2 would 
have no problem serving the estimated 15,500 truckloads per year ; however, there is 
const ruction on going at this time causing lengthy delays and detours . BIA 1 would not be 
able to handle truck traffic without an extensive overhaul and widening of the road . The 
BNSF railroad runs at the border of the property , but there is no spur to handle the 
offloading of grain and the loading of Ethanol. 

Utilities to the Site: 

There is no existing natural gas line to the site . The closest line that could be tapped is 
over 2 miles north of the site. High voltage electricity is available from Valley Electric 
Cooperative . 

Cost of Land: 

The cost for this parcel is approximately $300.00 per acre . 

Suitability for Commercial Development: 

This site is currently zoned for agriculture , but could be re-classified without any 
foreseeable problems . 

Access to Water: 

There is no existing water main currently at this site . There is an abundance of 
groundwater, but very poor quality. There is an irrigation ditch ½ mile away , and the 
Missouri River is 1.5 miles away. The Fort Peck Indian Tribe wi ll be putting a water 
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pipeline close to the border of the property , but that is dependant upon the availability of 
federal funds , and negotiat ing a deal with the Tribes . 

Impact on lo ca l environment/community: 

The closest habitation is almost 1 mile away . There would be a minimum of problems 
with noise , traffic , and smell at this site . 

Advantages of the Site: 

• Habitation 1 mile away . 

■ Low cost for the land. 

■ Only ½ mile from Highway 2. 

■ Availability of high voltage electricity . 

Disadvantages of the Site : 

• No existing water main. 

• Natural gas line is 2 mile away . 

• Land needs to be leveled . 

■ No railroad spur . 

• Gra in elevators 12 miles away. 

• Poor quality of groundwater. 

■ Absence of adequate grain elevator storage 
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3. Alternate Site 3: Frazier Site T27N, R44E, sections 28 and 29: 

Location : 

This property , located in Frazier , Valley County and conta ins several parcels , but only 
the parcel in the Southwest corne r applies to this project. The property conta ins an old 
abandoned gra in elevator. The site is narrow and shaped like a triangle . This parcel is 
right alongside the BNSF railroad and about 60 feet from Highway 2. There is a hous ing 
development approxi matel y 75 yards to the south , as well as several businesses . 
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Land status : 

Currently the land is not being used , and as mentioned above , there exists an old grain 
elevator. 

Access to Site: 

Highway 2 is 60 feet to the North , and would be able to handle the estimated 15,500 
truckloads in and out of the site per year . The BNSF railroad runs alongside the property, 
with a small two-car spur. 

Utilities to the Site : 

MDU has an existing gas main to that location . High voltage electricity is available 
through Valley Electric Cooperative. 

Cost of Land: 

This parcel comprises between 10-30 acres and could be had for $300 per acre. 

Suitability for Commercial Development: 

The site has already been used for commercial purposes , so zoning would not be a 
problem. 

Access to Water: 

The Town of Frazier has a water distribution system that would be available to that site, 
but the amount and usage would have to be negotiated with the city . 

Impact on local env ironmen t/community : 

There is a housing development and several businesses only 75 yards away to the 
South . This plant location would definitely have a negative impact on this community . The 
location of the Little Porcupine Creek running about 150 yards to the South could also raise 
contamination problems. 

Advantages of the Site : 

• Natural gas line runs to the site . 

• Site has access to high voltage electricity . 

• Availability of water through the Frazier Township . 
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• Close to Highway 2. 

• Alongside the BNSF railroad. 

• Low cost for the land. 

Disadvantages of the Site: 

• Close proximity to housing and business . 

• No room for a cattle feed lot . 

• Only a two-car RR spur . 

• Absence of adequate grain elevator storage 

Site 3 Fraz ie r 
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4. Alternate Site 4 : Nashua Site T28N, R42E, section 3 2: 

Location: 

This 82-acre parcel is located in Nashua , Valley County, in the lower Southwest corner 

of this section . It is bounded by parcels controlled by the Ass iniboine & Sioux Tribes . 
Within 150 yards to the West , lie an elementary school , a middle school and a high school, 
as well as the outskirts of the town of Nashua . 

Land status : 

This pa rcel is currently used for grazing and additional parts are fallow at this time . 

Access to Site: 

This site is in between Highway 2, ¼ mile to the North , and the BNSF railroad to the 
South . There is easy access to the site from Highway 2. 

Utilit ies to the Site: 

MDU has existing Natural gas lines at the site. Both Valley Electric Cooperative and 
Northern Electr ic Cooperative serve that site with high voltage electric ity . 

Cost of Land: 

This land would cost $300 .00 per acre . 

Suitabili ty for Commercial Development: 

Currently the land is zoned for agriculture , but could be changed over to commercial 
with the min imum of foreseeable problems. 

Access to Water: 

The town of Nashua has water wells at the site , but the usage would have to be 
negotiated with the city. 

Impact on local environmen t/community: 

The close proxim ity of three schools would make th is site almost unacceptable . There 
is also the issue of the possible contamination of the Little Porcupine Creek overflow . 
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Advantages of the Site: 

■ Availability of water supply 

• Existing natural gas lines 

• Adequate supply of high voltage electricity 

• Cost of the land 

• Proximity to Highway 2 

• Alongside BNSF railroad 

Disadvantages of the Site : 

• Absence of adequate grain elevator storage 

• Close proximity to three schools 

• Lack of spur from the BNSF line for loading and off loading 
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Site 4 Nashua 

5. Alternate Site 5: Tom Nichols Site T27N R46E, section 27: 

Location : 

Ethanol Plant Feas1b1t1ty 

This parcel located in Roosevelt County , comprises 160 acres , and is in the center of 
the section . This piece is surrounded on both sides by land controlled by Fort Peck Ind ian 
Tribe , and private grazing land . There is a farmstead and outbu ildings , owned and 
occupied by the current owner of the land . Closest other habitation is 1 mile away. 

Land status : 

This parcel is currently be ing used as farmland and graz ing land 
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Access to Site : 

Highway 2 is ½ mile to the North. The property sits on both sides of the BNSF rail line , 
for a distance of ¾ mile. 

Utilities to the Site : 

The property is ½ mile south of an ex ist ing MDU gas line . Valley Electric Cooperative 
serves the site and high voltage lines are available alongside Highway 2. 

Cost of Land: 

The cost for this parcel is $4000 per acre 

Suitability for Commercial Development: 

This site is zoned for agriculture , but could be changed for commercial use . 

Access to Water: 

This site has underground water access and the owner has the water rights 

Impact on local environmen t/community : 

This site is at least a mile away from all hab itat ion , other than the owners ' farmstead. 
The owner has said that having a plant on site would not be a problem for him or his family. 

Advantages of th e Site : 

■ Availability of an adequate water supply. 

■ Natural gas available within ½ mile . 

■ High voltage electric within ½ mile . 

■ Parcel is level and ready for development. 

■ Proximity to Highway 2. 

■ Distance to other habitation. 

■ BNSF railway goes through the site 

Disadvantages of the Site : 

■ Cost of the land . 
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• 

Questions about possible conflict of interest . 

Distance to grain elevators . 

Farmstead on the property 

Gas line ½ mile away 

Absence of spur from the ra ilway 

------
--------= 

Site 5 Tom Site 

Site Selection Conclusions & Recommendations 

Ethanol Plant Feasibility 

As can be seen from the descriptions of the sites above , only the first site meets the 
various criteria that would help make the proposed plant a success . 

The "Old refinery site " is close to major highways , has an existing gas line running to the 
plant , is alongside the BNSF which has an existing spur siding , has more than adequate electricity , 
and is with in 20 ' of a proposed water line . Another major factor in choos ing this site is that the land 
for the project will be donated by the county , making this site even more attract ive . 
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VIL Fin nci I Fe ibiUty 

GNDC requested that RCI focus the feasibi lity study on the integration of an ethanol plant 
and a feedlot to consume the distil ler's by-products . Subsequent discussions with the GNDC added 
to the scope work , which led RCI to pursue not on ly the comb ined facility analysis but also financial 
analysis on each individual part as if it were a stand-alone ethanol plant and a stand-alone feedlot. 
In addition , GNDC indicated they were leaning primarily towards a small ethanol plant , compared to 
today 's large plant sizes commonly found in the industry. Therefore , th is study considered a small 
ethanol plant of 10-million-gallon annual capacity coupled with a very small feedlot of 15,000 head 
capacity . As a result , Chimonas modeled that facility as well as a 20-m illion-gallon-per-year 
ethanol plant coupled with a 30 ,000 head feedlot. Both of these facilities at th is size are 
considered small by current industry standards . 

Below are the assumptions and cost factors for both sized fac ilities and then followed by 
the financial projections of the two plant sizes . 

This financial analysis conta ins forecasts based on information provided by Katzen 
International , Chimonas Enterprises , Durante and Associates , RCI and other consultants , and was 
generated utilizing proprietary economic and financial modeling of the operation of an ethanol plant 
in conjunction with an adjacent feedlot operation . 

Ethanol Assumptions 10 MGY versus 20 MGY 

The following two tables provide a comparison of the assumptions used for the two financial 
scenarios-10 mill ion-gallon-per-year capacity and a 20-million-gallon-per-year capacity . 

Nature of Operations and Concentrations o f Credit Risk 

Great Northern Development Corporation or a new value-added ag cooperat ive or LLC will 
be engaged in the production of fuel grade ethanol and the feeding of beef cattle through an 
integrated feedlot , feed processing , and fuel ethanol complex. Ethanol will be marketed to 
wholesalers throughout the intermountain west and beef cattle will be custom fed for cattle 
producers in the geographic area . The finished cattle will be transported a significant distance 
to slaughterhouses that service their individua l markets . The model allows for the increased 
freight in cattle transportation . 

The construction period is expected to be eighteen months to start upon completion of the 
equity campaign and negotiation of bank financing . The years one to ten presented represent 
information for the first ten full years of operat ion after completion of construction . 
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Income Statements Assumptions 

Revenue assumptions 

Ethanol plan t production 

Market value of ethanol 

Feedyard capacity 

Feedyard occupancy 

Finished Cattle Price 

Wet Distiller's Gra ins & Syrup 
cattle feed value 

State ethanol incentive payments 

Federal smal l producer credit 

Bioenergy program credit 

CO2 Sales 

20 mgy Etoh/30,000 Cattle 

54 ,000 gallons/day 

$1 .65 per gallon (ne t at 
plant gate) 

30 ,000 head 

90% (27,000 head} 

$64/CWT FOB Plant 

$35 per ton 

$1,000,000 annually 

$1,500 ,000 annually 

$5,000,000 1st year on ly 

-0-

Ethanol Plant Feas1bi/,ty 

10 mgy Etoh/15,000 Cattle 

27 ,000 gallons/day 

$1.65 per gal lon (net at 
plant gate) 

15,000 head 

90% (13,500 head } 

$64/CWT FOB Plant 

$35 per ton 

$1 ,000 ,000 annually 

$1,000,000 annually 

$2,500 ,000 1st year only 

-0-

■ State Ethanol Producer Credit Program - The state ethanol producer tax credit provides a 
tax cred it of $.20 per gallon of production up to $2 ,000 ,000 per plant. 

■ Small Producer Credit Program - The sma ll producer fede ral tax cre dit provides a tax 
credit of $.10 per gallon of production up to 15,000,000 gallons or $1,500 ,000 . 

■ Bioenergy Program Credit - The federal government , through th e CCC program , provides 
for a 2.5:1 credit for every bushel of new grain that is ut il ized for ethanol production . 
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Costs of Sales - Cost assumptions 

Daily barley consumption 

Cost of feed barley fob plant 

Conversion rate on barley to 
ethanol 

Cost of denaturant 

Cost of enzymes 

Cost of yeast chemicals 

Cost of natural gas 

Cost of electricity 

Feed Costs: 

Rolled Corn / barley 

WDG 

Syrup 

Alfalfa Hay 

Mineral Mix 

Feed Costs : 

20 mgy Etoh/30,000 Cattle 

23,158 bushe ls 

$2 .55 per bushe l 

2.35 gallons/bushel 

$1 .50 per gallon 

$0 .05 per gal lon of ethanol 

$0 .0036 per gallon of ethanol 

$7 .00 per MM/BTU 

$0 .04 per kwh 

As Fed Basis 

$86.07/ton I $98.08/ton 

$35 .00 /ton 

$35.00 /ton 

$71 .50 ton 

$350 ton 

As Fed Basis 

10 mgy Etoh/15,000 Cattle 

11 ,579 bushels 

$2 .55 per bushel 

2.35 gallons/bushel 

$1.50 per gallon 

$0 .05 per gallon of ethanol 

$0 .0036 per ga llon of 
ethanol 

$7 .00 per MM/BTU 

$0 .04 per kwh 

As Fed Basis 

$86.07 /ton I $98.08/ton 

$35.00/ton 

$35.00 /ton 

$71 .50 ton 

$350 ton 

As Fed Basis 

Dry ration mix per head: 20.50 pounds 

2.78 pounds 

2.78 pounds 

7.90 pounds 

Corn 

Barley 

Wet Distiller 's Cake 

Syrup 

Ground Alfalfa 

Mineral Mix 

5.59 pounds 

1.03 pounds 

.41 pounds 

Operating Expenses - Production , feed and other operating costs are estimated as follows : 

Labor Costs: 
Ethanol management 
Feedlot management 
Feedyard hourly 
Ethanol plant hourly 
Benefits package 

Repairs and maintenance: 
Feedlot 
Ethanol plant 

©2006 RCI- RURAL C OMMUNITY INNOVATIONS 

$570 ,000 annually 
$238 ,000 annually 
$10 .00 to $18 .00 per hour 
$13 .50 to $20 .00 per hour 
23% of salary 

3.0% of feedlot cost 
1.3% of ethanol plant cost 
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■ 

■ 

■ 

Depreciation - Depreciation on build ings is straight line over 33 years and on machinery & 
equipment is over 10 years 

Interest - Interest expense is calculated based on current prime rate and a variable loan 
value 

Income Taxes - All income is ta xed at a corporate rate of 40 percent 

Other Assumptions 

Financial Proformas 

Following are the financial projections , including detailed assumptions , pro-forma income 
and loss and cash flows . The following forecasts are provided from an extensive proprietary 
database and financial model utilized for such a facility . These projections have not been 
reviewed by an outside accounting firm . The final financial forecast will vary as development 
moves forward and additional information is known on the site , markets , and other outside 
determining factors . 

In modeling the facility several assumptions were made on inputs to both the ethanol 
production facility as well as the livestock operation . Local grain prices were researched and a 
10-year average was determined to be the most appropriate indicator of barley and corn pr icing. 
Same methodology was utilized in determining the cattle costs both in feeder as well as finished 
animals . The operat ing data from the ethanol-engineering consultant , Katzen International , was 
used throughout the ethanol model to predict the overall cost of ethanol production . Katzen 
also provided the capital cost est imate for the ethanol facility . Market price indication was 
derived from the marketing study conducted by Durante & Associates, taking under account 
regional market practices. 

The list of assumptions for both the ethanol plant and the cattle feedlot are tabulated below: 
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Ethanol Plant Assumptions & Costs - 1 OMM gal/Year Scenario 
Ethanol Operation Revenue Parameters 
Plant Capacity MGPY Denatured 10 Ethanol Price FOB Plant $/gal 
Corn to Ethanol Conversion gal /bu 2. 755 WDG Pr ice FOB Plant $/ton 

Barley to Ethanol Conversion gal/bu 2.3 501 !Syrup Price $/ton 

Wheat to Ethanol Conversion gal /bu 2.491 I !CO2 Price FOB plant $/ton 

Corn WDG Lbs/bu 23 .00I !Federal Small Producer Credit $/gal 
Barley WDG Lbs/bu 27 .46I IBioenergy Program Credit$ million 

Wheat WDG Lbs/bu 27.46I IState Ethanol Ta x Credit $/gal 

Syrup Production lbs /bu 6.801 I 

CO2 Recovery lbs/bu 15 00I !COGS 
Steam Requirement Lbs/gal 20 211 !Corn Ethanol % 

Electrical Requirement KWh/gal 1.00I !Barley Ethanol % 

Denaturant % 5.00I !Wheat Feedstock % 
Operating Days/Year 3551 !Corn Cost $/bu (10 -yr avg) 

Capital Cost Summary 

Land 

Project Development & Permitt ing 

Site Prep & Utilities 

Ethanol Plant & Equipment 

I !Barley Cost $/bu (10-yr avg) 

I !Wheat Cost $/bu ( 10-yr avg) 

I !Natu ral Gas Cost $/MMBTU 

I !Electricity Cost $/KWh 

20 ,000I !Gasoline Denaturant Cost $/gal 

700 ,000I !Enzymes $/gal Etoh 

550 ,000I !Yeast $/gal Etoh 
16,300,000I !O ther Chemicals $/gal Etoh 

Project Management & Engineering 11 

Fee s 2,255 ,000 Water $/ga l Etoh 

Plant Start-Up and Training 

Working Capital - 1 month's Expenses 

Office & Landscape 

300 ,000I !Labor Payroll & Burden $/year 

1,350 ,8351 !Labor Escalation %/year 

500 ,000I !Contract Labor & Prof. Services 

Contingency @ 20 % of Installed Costs 3,921 ,000I !Fre ig ht 

Construction Interest 

Total Capital Expense 
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1,050 ,000I IR&M $/year 

26,946 ,sJsl I 
I ISG&A 
I !Management $/year 
I !Real Estate Taxes % of Cap. Exp . 

I !Licenses Fees & Insurance $/year 

1.65 
35 .00 

35.00 

0.10 

2.50 
0.20 

100.00 

2.41 

2.55 

3.49 

7.00 

0.040 

1.50 

0.05 

0.0036 

0.0139 

0.006 
750 ,000 

3 

280 ,000 

300,000 

450,000 

1.00 

200 ,000 
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Plant Ca pacity MM GPY Denatu red 20 Ethanol Price FOB Plant $/gal 1.65 
Corn to Ethanol Conversion gal/bu 2.755 WDG Price FOB Plant $/ton 35.00 
Ba rley to Eth anol Conversion gal /bu 2.350 Syrup Price $/ton 35.00 
Wheat to Ethanol Conversion gal /bu 2.491 CO2 Price FOB plant $/ton 
Corn WDG Lbs/bu 23 .00 Federal Small Producer Credit $/ga l 0.10 
Barley WDG Lbs/bu 27 .46 Bioenergy Program Credit $ million 5.00 
Wheat WDG Lbs/bu 27 .46 State Ethanol Tax Credit $/gal 0.20 
Syrup Production lbs/bu 6.80 

CO2 Re cove ry lbs/bu 15 .00 COGS 

Ste am Requi rement Lbs /gal 20 .21 Corn Ethanol % 

Electrical Requi rement KWh /g al 1.00 Barley Ethanol % 100.00 

Denatu rant % 5.00 Wheat Feedstock % 

Ope ra ting Days /Year 355 Corn Cost $/bu (1 0-yr avg) 2.41 
Barley Cost $/bu (10-yr avg ) 2.55 
Wheat Cost $/bu (10-yr avg ) 3.49 
Natural Gas Cost $/M MBTU 7.00 

Capital Cost Summa ry Electricity Cost $/KWh 0.040 

La nd 20 ,000 Gasoline Denaturant Cost $/gal 1.50 

Project Development & Permitting 700 ,000 Enzymes $/gal Etoh 0.05 

Site Prep & Utilities 750 ,000 Yeast $/gal Etoh 0.0036 

Eth anol Plan t & Equipment 23 ,079,000 Other Chemicals $/gal Etoh 0.0139 

Project Ma nagement & Engineering Fees 3,282 ,000 Water $/gal Etoh 0.006 

Plant Start- Up and Training 330,000 Labor Payroll & Burden $/year 875 ,000 

Working Capital - 1 month's Expenses 2,541 ,886 Labor Escalation %/year 3 

Office & Landscape 500,000 Contract Labor & Prof. Services 345 ,000 

Contingency @ 20% of Install ed Costs 5,522 ,200 Freight 

Const ruction Interest 1,550 ,000 R&M $/year 500 ,000 

Total Capital Expense 38 ,275,600 
SG&A 
Management $/year 570 ,000 

Real Estate Taxes % of Capital Exp. 1.00 

Licenses Fees & Insurance $/year 200,000 
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Great Northern Development Corp Ethanol Plant Feasibility 

Livestock Assumptions & Costs - 15,000 Head Scenario 
Livestock Opera ti on Reve nue Parameters 
Feedlot Capacity - Head 15,000 Cattle to Market - Head/year 31 ,081 
Occupancy % 90 Cattle Price FOB Plant $/CWT lbs 64 .00 
Cattle on Feed 13, 500 Grower Price FOB Plant $/CWT lbs 74.60 
Annual Turnover 2.30 

Cattle Weight In Lbs 750 Ration % Dry Matter 
Cattle Weight Out Lbs 1,250 Corn % in ration 13 .58 
Dry Matter Intake Lbs/day 20. 50 Barley % in Ration 13 .58 
Conversion 6.50 Wet Distillers Grain 38 .56 
Da il y Weight Gain Lbs 3.15 Syrup 27 .28 

Hay 5.00 

Mineral Mix 2.00 

Total 100.00 

Capital Cost Sum mary COGS 
Land 80 ,000 Corn Feed $/bu 2.41 

Project Development & Perm itting 375 ,000 Barley Feed $/bu 2.55 

Project Management & Eng /ng Fees 800 ,000 Hay $/ton 71 .50 

Cattle Pens 2,000 ,000 Mineral Mix $/ton 350 

Feedmi ll 2,200 ,000 Labor Payroll & Burden $/year 725 ,000 

Office , Scales , Shop & Hospital 400 ,000 Contract Labor & Prof. Services 75,000 

Man ure System & Environmental 700 ,000 Freight (@$3 .15/ truck mile) 44.43 

Equ ipment 400 ,000 R&M % of Capital Expense 3 

Contingency @ 5% of Instal led Costs 343,750 Vet Costs $/Head/Year 11 .00 

Construction Interest 350 ,000 

Tota l Cap ital Expense 7, 648 ,750 SG&A 
Management 185,000 

Rea l Estate Taxes % of Cap . Exp . 1.00 

Fees , Insurance & Misc 175,000 

©2006 RCI-RURAL COMMUNITY INNOVATIONS 123 



Great Northern Development Corp 

Feedlot Capaci ty - Head 
Occupancy % 
Cattle on Feed 

Annual Turnover 

Cattle Weight In Lbs 

Cattle Weight Out Lbs 

Dry Matter Intake Lbs/day 
Conversion 
Da ily Weight Gain Lbs 

Capital Cost Summary 
Land 

Project Development & Perm itti ng 

Project Management & Eng/ng Fees 
Cattle Pens 
Feedm ill 
Office , Scales , Shop & Hospital 
Manure System & Environmental 

Equipment 

Contingency @ 5% of Installed Costs 

Construction Interest 

Total Capital Expense 

Financial Results 

Ethanol Plant Feasibility 

tions & Costs - 30,000 Head Scenario 

30 ,000 Cattle to Market - Head/year 

90j jcatt le Price FOB Plant $/CWT lbs 
27 ,000j jGrower Price FOB Plant $/CWT lbs 

2.3 011 
750j I Ration % Dry Matter 

1,2501 I Corn % in ration 
20.50j I Barley % in Ration 
6.50j I Wet Distillers Grain 
3.15j I Syrup 

11 Hay 
11 Mineral Mix 

11 Total 

11 COGS 
80 ,000j I Corn Feed $/bu 

400 ,000j I Barley Feed $/bu 
1,000,000j I Hay $/ton 
3,900 ,000j I Mineral Mix $/ton 
2,800 ,00 0j jLabor Payro ll & Burden $/year 

500,000j jcontract Labor & Prof. Serv ices 
1,000,000j !Freight (@$3.15/ truck mi le) 

700 ,000j IR&M % of Capital Expe nse 

515 ,000I !Vet Costs $/Head/Year 

350 ,0001 I 
11 ,245 ,000I j SG&A 

11 Management 
11 Real Estate Ta xes % of Cap . Exp. 
11 Fees , Insurance & Misc 

62,162 
64 .00 
74 .60 

13.58 

13 .58 
38.56 
27.28 
5.00 
2.00 

100 .00 

2.41 
2.55 

71.50 

350 
1,172,000 

100,000 
44 .43 

3 
11.00 

238 ,000 

1.00 
218 ,000 

GNDC originally requested that RCI focus the feasibility study on the integration of an 
ethanol plant and a feedlot to consume the distiller's by-products . Subsequent discussions with the 
GNDC led RCI to pursue not only the comb ined facility analys is but perform financial analysis on 
each individual part as if it were a stand-alone ethanol plant and a stand-alone feedlot . In addition 
GNDC has indicated that they were lean ing primarily towards a small ethanol plant , compared to 
today's large plant sizes commonly found in the industry. Th is study considered a small ethanol 
plant of 10-million-gallon annual capacity , coupled with a very small feedlot of 15,000 head 
capacity. In addition , it has modeled a 20-million-gallon-per-year ethanol plant coupled with a 
30 ,000 head feedlot. Both of these size facilities are considered small by current industry 
standards . 

The summary of financial results of each facil ity are presented below for each size plant 
and followed by the combined proforma income statements for each size plant. 
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Great Northern Development Corp. Ethanol Plant Feasibility 

Summary of Financial Results 
10 MGY Plant 

Capital Costs 
Ethanol Plant 19,625,000 56.2% 
Cattle Feedlot 6,580,000 18.8% 
Bank Fees 335,206 1.0% 
Project Development 1,075,000 3.1% 
Plant Start-up & Training 300,000 0.9% 
Working Capital 1,350,835 3.9% 
Construction Interest 1,400,000 4.0% 
Contingency 4,264,750 12.2% 

Total Project Costs 34,930,791 100.0% 

Financing 
CBDG Funds 0% 
Other Grants 0% 
Equity 17,465,395 50% 
Sub Debt 0% 
Senior Debt 17,465,395 50% 

Total Project Funding 34,930,791 100% 

Investment Anal~sis 
Return on Equity 27.2% 
Average Net Cash Flow $ 9,497,788 
Net Present Value@ 12% DCF 16,540,942 

10 Yr Internal Rate of Return 23.8% 
Payback - years 3.77 
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Great Northern Development Corp. 

Summary of Financial Results 
20 MGY Plant 

Capital Costs 
Ethanol Plant 
Cattle Feedlot 
Bank Fees 
Project Development 
Plant Start-up & Training 
Working Capital 
Construction Interest 
Contingency 

Total Project Costs 

Financing 
CBDG Funds 
Other Grants 
Equity 
Sub Debt 
Senior Debt 

Total Project Funding 

Investment Analysis 
Return on Equity 
Average Net Cash Flow 
Net Present Value@ 12% DCF 

10 Yr Internal Rate of Return 
Pa back - ears 
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27,631 ,000 
9,980,000 

453,782 
1,100,000 

330,000 
2,541 ,886 
1,400,000 
6,037,200 

49,473,868 

24,736,934 

24,736,934 
49,473,868 

33.3% 
$16,481,304 
38,934,336 

31.1% 
3.03 

Ethanol Plant Feasibility 

55.8% 
20.2% 
0.9% 
2.2% 
0.7% 
5.1% 
2.8% 

12.2% 
100.0% 

0% 
0% 

50% 
0% 

50% 
100% 
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Great Northern Development Corp Ethanol Plant Feas1blf1ty 

10 MGY Ethanol Plant Proforma 
Year 1 Year 2 Year 3 I Year 4 I Year 5 I Year 6 Year 7 Yea r 8 Year 9 Year 10 

Fuel Ethanol Sales - ga l 10,000,000 10,467,000 10,955 ,809 11 ,467,445 12,002 ,975 12,002,975 12,002,975 12,002 ,975 12,002,975 12,002 ,975 

Revenues 
Fuel Ethanol Sales 16,500,000 17,270,550 18,077 ,085 18,921 ,285 19,804, 909 19,804 ,909 19,804,909 19,804,909 19,804 ,909 19,804,909 
Wet Disti llers Grains Sales 1,947,51 8 2,038,467 2,133,663 2,233,305 2,337,601 2,337,601 2,337,601 2,337,60 1 2,337,601 2,337,601 
Syrup Sales 1,377 ,913 1,442,261 1,509,615 1,580, 114 1,653,905 1,653,905 1,653,905 1,653,905 1,653,905 1,653,905 
CO2 Sales 
Small Producer Credit 1,000,000 1,046,700 1,095,581 1,146,745 1,200,297 1,200,297 1,200,297 1,200,297 1,200,297 1,200 ,297 
Sate Ethanol Cred it 1,000,000 1,000 ,000 1,000 ,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 
Bioenergy Program Credi t 2,500,000 182,447 182,447 182,447 182 ,447 
Total Revenues 24 ,325 ,431 22 ,980,425 23 ,998,391 25 ,063,895 26 ,179,159 25,996,712 25 ,996,712 25 ,996,712 25 ,996 ,712 25,996,712 

Cost of Goods 
Grain Purchases 10,334,347 10,816,960 11,322,113 11 ,850 ,855 12,404,290 12,404,290 12,404,290 12,404 ,290 12,404,290 12,404,290 
Natural Gas Purchases 1,562,907 1,635 ,894 1,712,291 1,792,255 1,875,953 1,875 ,953 1,875,953 1,875 ,953 1,875 ,953 1,875 ,953 
Labor Costs 750,000 750,000 750,000 750,000 750,000 750 ,000 750 ,000 750 ,000 750,000 750,000 
Chemicals 675 ,000 706 ,523 739 ,517 774,053 810,201 810 ,201 810 ,201 810 ,201 810,201 810 ,201 
Gasoline Denaturant 714 ,286 747 ,643 782 ,558 819,103 857,355 857 ,355 857,355 857 ,355 857,355 857,355 
Electricity Cost 400 ,000 418,680 438,232 458,698 480 ,119 480 ,119 480,119 480 ,119 480,119 480,119 
Total Cost of Goods 14,436 ,539 15,075,700 15,744 ,710 16,444,963 17,177,918 17,177,918 17,177,918 17, 177,918 17,177,918 17,177,918 

SG&A 
Contract Labor 280 ,000 280 ,000 280,000 280 ,000 280,000 280,000 280,000 280,000 280,000 280,000 
Maintenance 300 ,000 300 ,000 300,000 300,000 300,000 300,000 300,000 300 ,000 300,000 300,000 
Insurance & Fees 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200 ,000 200,000 200,000 
Real Estate Taxes 242,260 242,260 242 ,260 242 ,260 242,260 242 ,260 242,260 242,260 242 ,260 242,260 
G&A 450,000 450 ,000 450,000 450,000 450,000 450,000 450,000 450 ,000 450,000 450,000 
Miscellaneous 301 ,218 301 ,218 301,218 301 ,218 301 ,218 301,218 301 ,218 301 ,218 301 ,218 301,218 
Total SG&A 1,773 ,478 1,773,478 1,773 ,478 1,773,478 1,773 ,478 1,773,478 1,773 ,478 1,773,478 1,773 ,478 1,773,478 

EBITDA 8,115,414 6,131 ,247 6,480 ,203 6,845,454 7,227,763 7,045,316 7,045,316 7,045,316 7,045,316 7,045,316 

Depreciation 2,454 ,600 2,454,600 2,454,600 2,454,600 2,454,600 2,454,600 2,454,600 2,454,600 2,454 ,600 2,454,600 

Ta xes 2,264,326 1,470,659 1,610,241 1,756,342 1,909,265 1,836,286 1,836,286 1,836,286 1,836,286 1,836,286 

Cash Flow 8,305,688 7,115,188 7,324,562 7,543 ,713 7,773,098 7,663,630 7,663 ,630 7, 663,630 7,663 ,630 7,663,630 
IRR 25% 
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Great Northern Development Corp Ethanol Plant Feas1bil1ty 

15,000 Head Cattle Feedlot Proforma 
Year 1 Year 2 I Year 3 I Year 4 I Year 5 I Year 6 I Year 7 Year 8 Year 9 Year 10 

Cattle Sales - Head /y ear 31 ,081 31 ,081 31 ,081 31 ,081 31,081 31,081 31 ,081 31,081 31 ,081 31 ,081 

Revenues 
Cattle Sales 24,864,923 24,864,923 24,864 ,923 24,864 ,923 24 ,864 ,923 24,864,923 24,864,923 24,864,923 24 ,864 ,923 24 ,864 ,923 

Total Revenues 24,864,923 24,864 ,923 24,864 ,923 24 ,864,923 24,864,923 24,864,923 24,864,923 24 ,864,923 24,864,923 24 ,864,923 

Cost of Goods 
Growers 17,389 ,906 17 ,389 ,906 17,389 ,906 17 ,389 ,906 17,389,906 17,389,906 17,389 ,906 17 ,389 ,906 17,389 ,906 17 ,389 ,906 

Feed Ration 5,290 ,713 5,290,713 5,290,713 5,290,713 5,290,713 5,290,713 5,290,713 5,290,713 5,290 ,713 5,290,713 

Vet Care 341 ,893 341 ,893 341 ,893 341 ,893 341 ,893 341,893 341 ,893 341 ,893 341 ,893 341 ,893 

Labor Costs 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 725 ,000 

Freight 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 1,380,780 

Total Cost of Goods 25,128,292 25,128,292 25,128 ,292 25,128 ,292 25,128,292 25 ,128,292 25 ,12 8,292 25 ,1 28 ,2 92 25 ,128 ,292 25 ,128,292 

SG&A 
Contract Labor 75 ,000 75 ,000 75 ,000 75 ,000 75 ,000 75 ,000 75 ,000 75 ,000 75 ,000 75,000 

Maintenance 229,463 229,463 229,463 229,463 229 ,463 229 ,463 229,463 229 ,463 229 ,463 229 ,463 

Insurance & Fees 175,000 175,000 175,000 175 ,000 175,000 175 ,000 175,000 175 ,000 175,000 175,000 

Real Estate Ta xes 76 ,488 76 ,488 76,488 76 ,488 76 ,488 76 ,488 76,488 76 ,488 76,488 76 ,488 

G&A 185,000 185 ,000 185 ,000 185,000 185,000 185,000 185,000 185,000 185 ,000 185,000 

Total SG&A 740,950 740,950 740,950 740 ,950 740,950 740,950 740,950 740 ,950 740 ,950 740,950 

EBITDA (1,004.318) (1 004,318) (1 ,004 ,318) (1 ,004,318) (1 ,004,318) (1,004,318) (1,004 318) (1,004,318) (1,004,318) (1,004,318) 

Deprec iati on 360,938 360 ,938 360,938 360 ,938 360,938 360,938 360,938 360,938 360,938 360,938 

Taxes 

Cash Flow (643.381) (643 ,381) (643,381) (643,381) (643 381) (643,381) (643 381) (643,381) (643,381) (643,381) 

IRR none (negative) 
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Great Northern Development Corp. Ethanol Plant Feas1b1l1ty 

20 MGY Ethanol Plant Proforma .,,, -·•1ttHM2¥iiNM1liil· -~,,,, M1¥iiMM1iii Miiii:MM~iii Mliili1M 
Fuel Ethano l Sales - gal 20,000 ,000 20,934,000 21, 911,618 22,934,890 24 ,00 5,950 24,00 5,950 24 ,0 05,9 50 24,005 ,950 24 ,0 05,95 0 24,005,950 

Reven ues 
Fuel Ethanol Sales 33,000 ,000 34,541 ,100 36 ,154,169 37,842,569 39 ,609,8 17 39,609 ,817 39,609,817 39,609,817 39,609 ,817 39,609,817 
Wet Disti lle rs Grains Sales 3,895 ,035 4,076 ,934 4,267 ,326 4,466,6 11 4,675,201 4,675 ,201 4,675 ,201 4,675,201 4,675 ,201 4,675 ,20 1 
Syrup Sales 2,755 ,826 2,884,523 3,019,230 3,160 ,228 3,307,811 3,307 ,811 3,30 7,81 1 3,307 ,811 3,307,811 3,307 ,811 
CO2 Sales 
Small Produ ce r Credit 1,500,000 1,500 ,000 1,500,000 1,500,000 1,500 ,000 1,500 ,000 1,500 ,000 1,500 ,000 1,500 ,000 1,500 ,000 
Sate Ethanol Credit 1,000,000 1,000,000 1,000,000 1,000,000 1,000 ,000 1,000,000 1,000 ,000 1,000,000 1,000 ,000 1,000,000 
Bioenergy Program Credi t 5,000,000 348,239 348,239 348,239 348,239 
Total Revenues 47 ,150,861 44 ,350,796 46 ,288 ,965 48 ,317 ,647 50 ,441 ,068 50 ,092 ,829 50,092 ,829 50 ,092 ,829 50 ,092 ,829 50 ,092 ,829 

Cost of Goods 
Grain Purchases 20,668 ,693 21 ,633 ,921 22 ,644,225 23,701,710 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 
Natural Gas Purchases 3,125 ,813 3,271,789 3,424 ,581 3,584 ,509 3,751,906 3,75 1,906 3,751,906 3,751 ,906 3,751 ,906 3,7 51 ,906 
Labor Costs 875 ,000 875 ,000 875 ,000 875 ,000 875 ,000 875,000 875 ,000 875 ,000 875 ,000 875,000 
Chemicals 1,350 ,000 1,413 ,045 1,479,034 1,548 ,105 1,620 ,402 1,620 ,402 1,620 ,402 1,620 ,402 1,620 ,402 1,620,402 
Gasoline Denaturant 1,428,571 1,495 ,286 1,565 ,116 1,638 ,206 1,714,711 1,714,711 1,714,711 1,714,711 1,714 ,711 1,714,711 
Electricity Cost 800 ,000 837,360 876 ,465 917 ,396 960 ,238 960 ,238 960,238 960 ,238 960,238 960 ,238 
Total Cost of Goods 28 ,248 ,078 29 ,526 ,401 30,864,421 32 ,264 ,927 33 ,73 0,836 33 ,730 ,836 33,730,836 33,730,836 33 ,730 ,836 33,730,836 

SG&A 
Contract Labor 345,000 345 ,000 345,000 345,000 345,000 345,000 345,000 345 ,000 345,000 345 ,000 
Maintenance 500,000 500 ,000 500,000 500 ,000 500,000 500 ,000 500 ,000 500,000 500 ,000 500 ,000 
Insurance & Fees 200 ,000 200 ,000 200,000 200 ,000 200 ,000 200,000 200,000 200 ,000 200 ,000 200 ,000 
Real Estate Taxes 338,332 338 ,332 338 ,332 338 ,332 338 ,332 338 ,332 338 ,332 338 ,332 338 ,332 338 ,332 
G&A 570 ,000 570 ,000 570,000 570 ,000 570,000 570,000 570 ,000 570,000 570 ,000 570 ,000 
Miscellaneous 301 ,218 301 ,218 301 ,218 301 ,218 301 ,218 301,218 301 ,218 301 ,2 18 301 ,218 301,218 
Total SG&A 2,254,550 2,254 ,550 2,254,550 2,254,550 2,254,550 2,254,550 2,254,550 2,254,550 2,254 ,550 2,254,550 

EBITDA 16,648 ,234 12,569,845 13,169,994 13,798,170 14,455,682 14,1 07,443 14,107,443 14,107,443 14,107,443 14,107,443 

Depreciation 3,418 ,320 3,418 ,320 3,418 ,320 3,418 ,320 3,418 ,320 3,418 ,320 3,418,320 3,418 ,320 3,418 ,320 3,418,320 

Taxes 5,291 ,966 3,660 ,610 3,900,670 4,151 ,940 4,414 ,945 4,275,649 4,275 ,649 4,275 ,649 4,275 ,649 4,275 ,649 

Cash Flow 14,774,588 12 ,327,555 12 ,687 ,645 13,064 ,550 13 ,459 ,057 13 ,250 ,114 13,250,114 13,25 0,114 13 ,250 ,114 13,250 ,114 

IRR 33% 
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Great Northern Development Corp Ethanol Pant Feas1bil1ty 

30,000 Head Cattle Feedlot Proforma 
M1¥11MWJJIIWM1i liMMi¥iiMM3¥1iWMiiliWM1i ii Mlili:MMTliiiMMii ll i1M 

Cattle Sales - Head/year 62,162 62,162 62,162 62,162 62,162 62,162 62,162 62 ,1 62 62 ,162 62 ,162 

Revenues 
Cattle Sales 49,729 ,846 49 ,729 ,846 49,7 29 ,846 49,729, 846 49,729 ,846 49, 729 ,846 49,729 ,846 49 ,7 29 ,846 49,729 ,846 49,729 ,846 
Total Revenues 49,729 ,846 49,729 ,846 49,729 ,846 49,729,846 49 ,729,846 49 ,729 ,846 49 ,729 ,846 49 ,729 ,846 49 ,729 ,846 49,729,846 

Cost of Goods 
Growers 34 ,779 ,811 34 ,779,811 34 ,779 ,811 34 ,779 ,811 34,779 ,811 34 ,779 ,811 34 ,779 ,811 34, 77 9,811 34 ,779 ,811 34,779,811 
Feed Ra tion 10 ,581 ,426 10,581 ,426 10 ,581 ,426 10,581 ,426 10 ,581 ,426 10 ,581 ,426 10 ,581 ,426 10,581 ,426 10 ,58 1,426 10 ,581,426 
Ve t Ca re 683,785 683,785 683,785 683,785 683,785 683,785 683,785 683 ,785 683,785 683,785 
Labor Costs 1,172 ,000 1,172,000 1,172,000 1,172,000 1,172,000 1,172 ,000 1,172 ,000 1,1 72,000 1,172 ,000 1,172,000 
Freight 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 2,761 ,561 
Total Cost of Goods 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 49 ,978 ,583 

SG&A 
Contract Labor 100 ,000 100,000 100,000 100,000 100 ,000 100,000 100,000 100 ,000 100 ,000 100 ,000 
Maintena nce 337 ,350 337,350 337 ,350 337 ,350 337,350 337 ,350 337 ,350 337 ,350 337 ,350 337 ,350 
Insu rance & Fees 218 ,000 218 ,000 218 ,000 218 ,000 218,000 218 ,000 218 ,000 218 ,000 218 ,000 218 ,000 
Real Estate Taxes 112 ,450 112,450 112 ,450 112,450 112 ,450 11 2,450 112 ,450 112 ,450 112 ,450 112 ,450 
G&A 238 ,000 238 ,000 238 ,000 238 ,000 238 ,000 238 ,000 238 ,000 238,000 238 ,000 238 ,000 
Total SG&A 1,005 ,800 1,005,800 1,005 ,800 1,005 ,800 1,005 ,800 1,005 ,800 1,005 ,800 1, 005 ,800 1,005 ,800 1,005 ,800 

EBITDA (1 254,537) I 1,254,537) (1,254 537) (1 254 537) (1.254 537) '1 254 537) (1 254,537) (1,254.537) (1,254.537) (1,254,537) 

Deprec iation 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 540 ,750 

Taxes 

Cash Flow (713,787) (713,787) (713,787) (713,787) (713,787) (713,787) (713,787) (713,787) (713,787) (713,787) 

IRR None (negative) 
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Great Northern Development Corp Ethanol Plant Feas1bi/fty 

Notes to the following Combined Proformas: 

Note 1: Ethanol plant output is increased 4.7% per year for the first four years and remains flat in following years . 

Note 2: Ethanol price includes all transport & marketing costs resulting in a net projected gate price of $1.65 per gallon. 

Note 3: The bio-energy programs assume full payment in the 1st year, with the incremental production increase of 4.7% in the subsequent four 
years. 

Note 4: The Small Producer Tax Credit is an income tax credit derived from the first 15 million gallons of production . 

Note 5: The Montana State Ethanol Credit was limited to $1 million for each plant in the state 

Note 6: Deprec iation is calculated using GAAP method (useful life) of assets . 

Note 7: This forecast is dependent on future events and may be significantly affected by changes in economic and other circumstances and 
should not be considered to be a representation of future results . 
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Great Northern Development Corp. Ethanol Plant Feasib1l1ty 

Combined 10 MGY Etoh/15,000 Head Cattle Facility Proforma Financial Results 
Year 1 Year 2 Year 3 Year 4 Yea r 5 Year 6 Year 7 Year 8 Yea r 9 Year 10 

Income 
Fuel Etha nol 16,500,000 17,270,550 18 ,077,085 18,92 1,285 19,804 ,909 19,804,909 19,804,909 19,804,909 19 ,804 ,909 19,804,909 
CO2 0 0 0 0 0 0 0 0 0 0 
Finished Cattle 24,864,923 24,864,923 24,864 ,923 24,864,923 24,864,923 24,864,923 24 ,864,923 24 ,864,923 24,864,923 24,864,923 

Total Income 41 ,364,923 42 ,135,473 42 ,942 ,008 43 ,786 ,208 44 ,669 ,832 44 ,669 ,832 44 ,669,832 44 ,669 ,832 44 ,669 ,832 44 ,669 ,832 

Other Operat ing Income 
BioEnergy Program 2,500,000 182 ,447 182,447 182 ,447 182,447 0 0 0 0 0 
Smal l Producer Credit 1,000 ,000 1,046,700 1,095,581 1,146 ,745 1,200 ,297 1,200 ,297 1,200,297 1,2 00,297 1,200,297 1,200,297 
State Ethanol Credit 1,000 ,000 1,000 ,000 1,000 ,000 1,000 ,000 1,500,000 1,500 ,000 1,500 ,000 1,500,000 1,500 ,000 1,500,000 

To tal Othe r Opera tin g Income 4, 500 ,000 2,229 ,147 2,278,028 2,329 ,192 2,882,744 2,700 ,297 2, 700 ,297 2,700 ,297 2,700 ,297 2, 700 ,29 7 

Cost of Good s Sold 
Ethanol Grain Feedstock 10 ,334,347 10 ,816 ,960 11 ,322,113 11,850,855 12 ,404 ,290 12 ,404,290 12 ,404 ,290 12,404,290 12 ,404 ,290 12 ,404 ,290 
Cattle Feed (Non Ethanol) 1,965,282 1,809 ,985 1,647 ,435 1,477 ,294 1,299,207 1,299,207 1,299 ,207 1,299,207 1,299,207 1,299 ,207 
Growers 17,389,906 17,389,906 17 ,389 ,906 17 ,389 ,906 17 ,389 ,906 17 ,389 ,906 17 ,389,906 17 ,389,906 17 ,389 ,906 17,389,906 
Energy & Utilities 1,962,907 2,054,574 2,150,523 2,250,952 2,356,072 2,356,072 2,356,072 2,356 ,072 2,356 ,072 2,356,072 
Direct Labor 1,475 ,000 1,475 ,000 1,475,000 1,475,000 1,475 ,000 1,475,000 1,475 ,000 1,475,000 1,475,000 1,475,000 
Contract Labor 355 ,000 355 ,000 355,000 355,000 355,000 355 ,000 355 ,000 355 ,000 355 ,000 355 ,000 
Chemicals 1,731,178 1,796,058 1,863 ,968 1,935,048 2,009 ,449 2,009,449 2,009 ,449 2,009,449 2,009,449 2,009 ,449 
Maintenance & Repairs 529 ,463 529 ,463 529,463 529 ,463 529,463 529 ,463 529,463 529 ,463 529 ,463 529 ,463 

Tota l Cost of Goo ds So ld 35,743, 082 36,226 ,946 36,7 33 ,406 37,2 63 ,518 37, 818 ,3 86 37 ,818 ,3 86 37, 818 ,386 37,818,386 37 ,818,386 37,818 ,386 

Gross Profit 10,1 21,84 1 8,13 7,67 4 8,486 ,630 8,851 ,88 1 9,7 34 ,1 90 9,551 ,743 9, 55 1,743 9,551,743 9,551, 743 9,551 ,743 

Adm inistrat ive Expen ses 
Fees , Property Ta xes, Insuran ce & 
Misc 994,965 994,965 994 ,965 994 ,965 994 ,965 994,965 994,965 994 ,965 994 ,965 994,965 

Management 635,000 635 ,000 635 ,000 635,000 635,000 635 ,000 635 ,000 635,000 635 ,000 635,000 

Total Admin . Expens es 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 1,629 ,965 

EBITDA 8,491 ,876 6,507 ,709 6,856 ,665 7,22 1,916 8,104,225 7,921 ,778 7,921 ,778 7,921 ,778 7,921 ,778 7,921 ,778 

Depreciation 3,493 ,079 3,493 ,079 3,493 ,079 3,493,079 3,493 ,079 3,493 ,079 3,493 ,079 3,493 ,079 3,493 ,079 3,493 ,079 

Taxes 1,999,519 1,205,852 1,345 ,434 1,491 ,535 1,844,458 1,771 ,480 1,771 ,480 1,771 ,480 1,771 ,480 1,771 ,480 

Cash Flow 9,985 ,436 8,794,936 9,004,309 9,223 ,46 0 9,752 ,846 9,643 ,377 9,643 ,377 9,643,377 9,643 ,377 9,643 ,377 
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20 MGY Etoh/30,000 Head Cattle Facility Pro-Forma Financial Results 

Income 
Fuel Ethanol 
CO2 
Finished Cattle 

Total Income 

Other Operating Income 
BioEnergy Program 
Small Producer Credit 
State Ethanol Credit 

Total Other Operating Income 

Cost of Goods Sold 
Ethanol Grain Feedstock 
Cattle Feed (Non Ethanol) 
Growers 
Energy & Utilities 
Direct Labor 
Contract Labor 
Chemicals 
Maintenance & Repa irs 

Total Cost of Goods Sold 

Gross Profit 

Administrative Expenses 

33,000,000 34 ,541,100 36 ,154,169 37 ,842 ,569 39 ,609 ,817 39 ,609 ,817 39 ,609 ,817 39,609,817 39 ,609 ,817 39 ,609 ,817 
0 0 0 0 0 0 0 0 0 O 

49,729,846 49,729,846 49,729 ,846 49,729 ,846 49 ,729 ,846 49 ,729 ,846 49 ,729 ,846 49 ,729,846 49 ,729 ,846 49,729 ,846 
82,729,846 84,270,946 85 ,884,016 87 ,572,415 89 ,339,663 89,339,663 89,339,663 89,339,663 89 ,339,663 89,339,663 

5,000 ,000 
1,500 ,000 
1,000 ,000 
7,500,000 

348 ,239 
1,500 ,000 
1,000 ,000 
2,848,239 

348 ,239 
1,500 ,000 
1,000 ,000 
2,848 ,239 

348 ,239 
1,500,000 
1,000 ,000 
2,848,239 

348 ,239 
1,500 ,000 
1,500 ,000 
3,348,239 

0 
1,500 ,000 
1,500 ,000 
3,000,000 

0 0 0 
1,500 ,000 1,500 ,000 1,500 ,000 
1,500 ,000 1,500 ,000 1,500 ,000 
3,000,000 3,000,000 3,000,000 

0 
1,500 ,000 
1,500 ,000 
3,000 ,000 

20 ,668 ,693 21 ,633 ,921 22 ,644 ,225 23,701 ,710 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 24 ,808 ,580 
3,930 ,565 3,619 ,970 3,294 ,870 2,954 ,587 2,598 ,414 2,598 ,414 2,598 ,414 2,598,414 2,598 ,414 2,598 ,414 

34 ,779,8 11 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 34 ,779 ,811 
3,925 ,813 4,109 ,149 4,301 ,046 4,501 ,905 4,712 ,144 4,712 ,144 4,712 ,144 4,712 ,144 4,712 ,144 4,712 ,144 
2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 2,047 ,000 

445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 445 ,000 
3,462 ,357 3,592 ,116 3,727 ,935 3,870 ,097 4,018,898 4,018 ,898 4,018 ,898 4,018 ,898 4,018 ,898 4,018 ,898 

837 ,350 837 ,350 837 ,350 837 ,350 837,350 837 ,350 837 ,350 837,350 837 ,350 837 ,350 
70 ,096 ,589 71 ,064,317 72 ,077,237 73 ,137,461 74 ,247,197 74,247 ,197 74 ,247,197 74 ,247,197 74,247,197 74 ,247 ,197 

20 ,133,257 16,054,869 16,655,018 17,283 ,194 18,440,705 18,092,466 18,092,466 18,092 ,466 18 ,092 ,466 18,092,466 

Fees , Property Taxes , Insurance & Misc 1,170,000 1,170,000 1, 170,000 1,170 ,000 1,170 ,000 1,170,000 1,170,000 1,170,000 1,170,000 1,170 ,000 
Management 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 808 ,000 

Total Admin . Expenses 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 1,978,000 

EBITDA 18,155,257 14,076,869 14,677,018 15,305,194 16,462,706 16,114,467 16,114,467 16,114,467 16,114,467 16,114,467 

Depreciation 4,947,387 4,947,387 4,947,387 4,947,387 4,947 ,387 4,947,387 4,947,387 4,947,387 4,947,387 4,947,387 

Taxes 5,283,148 3,651 ,793 3,891 ,852 4,143,123 4,606,128 4,466,832 4,466,832 4,466,832 4,466,832 4,466,832 

Cash Flow 17,819,496 15,372,463 15,732,552 16,109,458 16,803 ,965 16,595,021 16,595 ,021 16,595,021 16,595,021 16,595,021 

©2006 RCI - RURAL C O MMUNITY INNOVATIONS 133 



Great Northern Development Corp Fort Peck Ethanol Plant Feasibility 

Sensitivity Analysis 

The daily ethanol production , conversion rate of barley to ethanol , feedlot occupancy, and 
the prices of ethanol , barley , and feed are sensitive assumptions . A change in the rate or price of 
any of these items could alter the information shown in these forecasted statements significantly. 
Sensitiv ity analys is of these items has been done , and has found possible impacts of price and rate 
fluctuations as follows : 

1. Barley and Ethanol Price Sensitivity 

Changes in barley or ethanol price have a significant impact on financial returns. Following 
is a table and chart depicting the effect of barley price on both the 10-year return on equ ity as 
well as the 10-year internal rate of return , assuming a fixed ethanol price of $1.65 per gallon 
FOB plant : 

20 MGY Etoh Plant/ 30,000 Head Cattle Feedlot 

Barley $/bu 2.35 2.45 2.55 2.65 2.75 

10-yr ROE 35.8 34.5 33.1 32.1 30.9 

10-yr IRR-% 33.8 32.5 30.9 29.8 28.5 

Barley Price vs Returns 
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Barley Price $/bu 

© 2006 RCI- RURAL C OMMUNITY INNOVATIONS 

2.85 2.95 

29.7 28.4 

27.1 25.7 

a- 10-yr ROE 

-.- 10-yr IRR-% 

134 



Great Northern Development Corp. Ethanol Plant Feasibility 

The table and chart depicts the ten-year return on equity on a pro-forma basis . ROE is 
interest to the equity investors in the project. A reasonable return is indicated in the range of 
barley pricing considered . For barley priced form $2 .35 to $2 .95 per bushel , the return on 
equity provides for excellent returns in the 30 to 36 percent range . 

The overall financial performance of the 50 percent leveraged project is depicted with the 
10-year internal rate of return line . The barley price range produces an excellent range of IRR 
from 27 to 34 percent. Barley prices would have to increase to over $4 .00 per bushel for this 
20-mgy ethanol plant to be no longer profitable. 

The next table and chart depicts the effect of ethanol price on both the five -year return on 
equ ity as well as the 10-year internal rate of return , assuming a fixed barley price of $2 .55 per 
bushel FOB plant : 

50 

40 

~ 30 -(I) 

a:: 20 
';!. 

10 

0 

Etoh $/gal 

10-yr ROE 

10-yr IRR-% 

1.25 1.35 1.45 1.55 1.65 

22.2 25.0 27.7 30.5 33.3 

18.3 21.7 24.9 28.1 31.1 

Ethanol Price vs Returns 
at $2.55 Fixed Barley Price 

1.75 

36.1 

34.1 

1.25 1.35 1.45 1.55 1.65 1.75 1.85 1.95 

Ethanol Price $/gal 

1.85 1.95 

38.9 41.7 

37.0 39.9 

----.- 5-yr ROE 

-+- 10-yr IRR-% 

The table and chart depicts the ten-year return on equity on a pro-forma basis . ROE is of 
interest to the equity investors in the project. A reasonable return is ind icated in the range of 
ethanol pricing considered. For ethanol priced form $1 .25 to $1 .95 per gallon , the return on 
equity provides for excellent returns in the 22 to 42 percent range . 

The overall financial performance of the 50 percent leveraged project is depicted with the 
10-year internal rate of return line . The ethanol price range produces a very good range of 
IRR from 18 percent to 40 percent. Ethanol prices would have to decrease to under $1.00 
per gallon for this 20-MGY ethanol plant to be no longer profitable . 
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10 MGY Etoh Plant/ 15,000 Head Cattle Feedlot 

Barley $/bu 2.35 2.45 2.55 2.65 2.75 2.85 

10-yr ROE 28.9 28.1 27.2 26.3 25 .5 24.6 

10-yr IRR-% 25.8 24.8 23.8 22.8 21.8 20.8 

Barley Price vs Returns 

35 

30 !!!-

25 
.As 

C: - ~ ... 
::I 20 - ---+ 5-yr ROE -Cl) 

a::: 15 __....,_ 10-yr IRR-% 
~ 0 

10 

5 

0 

2.35 2.45 2.55 2.65 2.75 2.85 2.95 

Barley Price $/bu 

The table and chart depicts the ten-year return on equity on a pro-forma bas is. ROE is 
interest to the equity investors in the project. A reasonable return is indicated in the range of 
barley pricing considered . For barley priced form $2.35 to $2.95 per bushel , the return on 
equity provides for very good returns in the 25 to 29 percent range. 

The overall financial performance of the 50 percent leveraged project is depicted with the 
10-year interna l rate of return line . The barley price range produces a reasonable range of !RR 
from 21 to 26 percent. Barley prices would have to increase to over $4 .00 per bushel for this 
10-mgy ethanol plant to be no longer profitable . 

The next table and chart depicts the effect of ethanol price on both the 10-year return on 
equity as well as the 10-year internal rate of return , assuming a fixed barley price of $2.55 per 
bushel FOB plant : 

Etoh $/gal 1.25 1.35 1.45 1.55 1.65 1.75 1.85 1.95 

10-yr ROE 18.7 21.3 23.2 25.2 27.2 29.2 31.1 33.1 

10-yr IRR-% 13.4 16.7 19.2 21.6 23.8 26.1 28.2 30.4 
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The table and chart depicts the ten-year return on equity on a pro-forma basis . ROE is of 
interest to the equity investors in the project . A reasonable return is indicated in the range of 
ethanol pricing considered. For ethanol priced form $1 .25 to $1 .95 per gallon, the return on 
eq uity provides for excel lent returns in the 19 to 33 percent range . 

The overall financial performance of the 50 percent leveraged project is depicted with the 
10-year internal rate of return line . The ethanol price range produces a low range of IRR from 
13 to a good return rate of 30 percent. Ethanol pr ices would have to decrease to under $1 .00 
per gallon for this 10-mgy ethanol plant to be no longer profitable. 

Conclusion 

■ As shown in Chapter VII Financial Feasib ility , both the 10 MGY and 20 MGY capacity 
ethanol plants can be profitable given today 's relatively low grain prices and significantly 
higher than historica l fuel prices . However, the smal ler ethano l plant is more sensitive to 
price fluctuations in either the prices of gra in or of ethanol. It stil l yields a pos itive cash 
flow even at depressed but rather historical ethanol prices . The pr ice of ethanol would 
have to drop below $1 .00 per ga llon or barley would have be rise to $4 .00 per bushel for a 
facil ity of this size to result in negative cash fl ows . Nevertheless , fuel pr ices have been 
known to reach depressed levels and stay there for prolonged periods of time , part icularly 
during expansion and over-production eras . The gra in price is also likely to experience 
high pricing periods , albeit short lived . 

■ To insulate the business from such low profitabil ity periods , the typ ical solution employed is 
to invest in a substantia lly larger ethanol production unit . In today 's energy pr ice 
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environment the optimum size is larger than 20 million gallons per year and typically 40 to 
80 million gallons. At the 20-million-gallon size-and as can be seen by the sensitivity 
analysis in Chapter VII-the ethanol plant rema ins qu ite profitable even if ethano l dropped 
to $1 .25 per gallon or the barley price were to rise above $4 .00 per bushel. However, in 
the event that ethanol prices stayed pers istently at the historical $1.25 level and barley 
were to rise to just $3.00 per bushel the facility would barely be able to make its interest 
payments . If th is were to happen with a 10 MGY plant , the bus iness would not be able to 
service its debt and in fact would be operat ing at a loss . 

■ As can also been seen from the proformas on the cattle feedlot, that operation simply 
cannot be run profitably whether it is a 15,000 or 30 ,000 head in size . Th is sizing is just 
too small in today 's cattle feeding industry to be built from scratch as a grassroots facility 
and to be operated as a stand-alone unit. Naturally , certa in synergies and efficiencies can 
be obtained from operating a feedlot side by side with an ethanol plant. The most obv ious 
one would be the ready-made , no-cost outlet for the ethanol byproducts , which are quite 
valuable as cattle feed . The facil ities were sized to consume all the wet cake as wel l as the 
evaporated syrup that the ethanol plant would produce on a daily basis . The ethanol 
financial results are good enough to provide relat ively strong financial performance for both 
business units combined as discussed and shown in the sens itivity analysis in the Financial 
Feasibility chapter below. 
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APPENDICES 

Appendix A - Public Hearings 

Notes from th e Wolf Poin t Community Meeting held on June 29 th -30 th 

A meeting was held in the offices of Great Northern Development Corporation on June 29 th , 

where members of the commun ity had been invited to ask questions and give comments on the 
proposed Ethanol Plant. Michael Utter, Ch ief Executive Officer of RCI represent ing the study 
team was the primary spokesperson at the meeting . Gary Quixote Rapport , Development 
Director for RCI provided back-up . 

The primary purpose of this meeting was to listen to the residents and try to get a picture of 
what the people in the community wanted from the Ethanol Plant . Major questions centered on 
plant location , plant management, plant financing , and available feed stocks . Twelve people 
showed up for the meeting , and included representatives from the Valley and Roosevelt County 
Comm issioners , loca l ranchers and farmers , and a USDA representat ive . 

Attendance : 

The follow ing ind ividuals attended the meeting : 

Shirley Ball 

Richard Iversen 

Linda Twitchell 

Cole Sibley 

Norman Ruud 

Jim Hammer 

Robert Anderson 

Sharon Anderson 

David Pippin 

Gary Macdonald 

Bruce Peterson 

Jim Shanks 

Michael Utter 

President of Ethanol Producers and Consumers (EPAC) , Farmer, 

Ass ist . Coordinator RC&D Eastern Plains Area , USDA, Farmer, 
Rancher 

Great Northern Development Corporation , Farmer, Rancher 

Farmer 

Danie ls County Commiss ioner/Farmer 

Farmer, Rancher 

Farmer, Rancher 

Farmer, Rancher 

Valley County Commissioner 

Rooseve lt County comm iss ioner , Horse Rancher 

Va ll ey County Com miss ioner , Retired Educator 

Roosevelt County Commi ssioner , Farmer, Rancher 

Chief Execut ive Officer , RCI 
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Gary Quixote Rapport Development Director , RCI 

The following concerns and questions were brought up : 

❖ What are some of the assumptions that can be used for discussion purposes? 

o Assume $1 .25 cost for a small plant to produce a gallon of ethanol. 

o As sume $1.65 cost with transportation . 

o Assume $70 .00 for a barrel of oil. 

o As sume $3 .70 current selling price on CBOT for a gallon of Ethanol 

o Assume a $2.50 6 months future price for a gallon of Ethan ol . 

❖ One big concern among the group was the lack of prec ipitation in the recent years in 
this region . 

❖ What are some other value added products of the ethanol plant? 

o We t Distillers Grain for the cattle 

o Carbon Dioxide 

o Manure 

❖ A big concern is wondering what the market will be for the WDG. 

o Michael Utter explained that the cattle feed lot component would use a large pa rt of 
that and the rest could be sold to local ranchers . 

❖ Another concern is that there might soon be a glut of Ethanol. 

o Michael Utter explained that with MTBE being banned in many states , oil prices 
going so high , and the nation 's desire to lessen our dependence on foreign oil, mos t 
expe rts predict a deficit of ethanol , not a glut . 

❖ 4 sites were talked about and plans were made to visit them on the 30 th of June. 

o Oswego site 

o Frazier site 

o Old refinery site 

o Nashua site 

❖ The Roosevelt County Comm issione rs pushed the old refinery site and explained how 
it could be had for very little money. 

o Have to deal with possible EPA problems . 

❖ Most of the group wanted to know how many acres were needed . 

o The number of acres needed depends on the components of the plant, as well as 
the proximity to habitation , rivers, streams , and wildlife areas. 

❖ Richard Iversen and Shirley Ball suggested having a drying facility as a component . 

❖ Most of the group is concerned with outs iders coming in and taking control. 
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o Michael suggested form ing a co-op 

o Cou nty Co mmissioners are in favor of a locally owned pl an t, as it would maki ng 
zoni ng easier 

o Some discussion on sharing control with Fort Peck Indian Reserva tion 

❖ The group was concerned at the approx imate $50 million price tag 

❖ Michael brought up the management of the plant . 

o The group agreed that professionals need to run the plant for a period of time, whil e 
tra ining a local core to eventually take over . 

❖ There was a discussion on the sizing of the plant . 

o It was suggested that the plant start ou t sma ll and grow wi th time . 

o Michael explained tha t the econom ics wouldn 't support that. 

o Gary ta lked about his conversations with Poundmaker officials about the sizing of 
the plant . 

o Michael sa id th at the final study would have 2 models, a 10 milli on ga llon per year, 
and a 20 million gallon per year . 

❖ The group wanted to know what the breakeven point was for each of the different feed 
stocks. 

o Michael said that the charts will be in th e final Feasible study 

❖ Michael brought up the poss ibility of the Anaerobic Digester, and being energy self-
sufficient. 

o Most of the group didn 't thin k it was a good idea from th e start, maybe later . 

o Mich ael explained the benefits if the digeste r. 

o It was agreed to mention it in the study , but not focus on that compon ent. 

Appe ndix B 

1. Alternative Feed stocks for the Ethanol Plant 

Field Peas: 

Ma ny of the farmers in th is area are growing field peas , and would like to know how tha t could 
be uti lized for the proposed ethano l plant . Accord ing to Chet Hil l, Area Extension Specialist for 
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the Williston Research Extension Center, NDSU in North Dakota, farmers will plant over 
500 ,000 acres of dry peas in 2006 . Local processors have no idea where all those peas will go . 
Producers will have to find different markets , like the ethanol industry, and cattle feed lots to 
use up all that is produced . There is an average of 35 bushels of peas per acre , so that works 
out to about 17.5 million bushels just in th is reg ion . One of the reasons that so many acres of 
peas are in production now, is that the USDA Farm Loan Deficiency Payment Program (LDP) 
makes it profitable for the farmers. However, that program is going through a re-design, and no 
one can really say what the changes will be. 

Another factor in possibly using peas as a feed stock for the ethanol plant is that at this time, 
there is not a single ethanol plant making use of peas . Nancy Nichols , USDA Agriculture 
Research Service microbiologist, is hopeful that eventually , a plant can utilize up to 10% of 
feed stock with peas . "Right now, even though peas have a high starch value, the fermented 
pea starch yielded only 1.7 gallons of ethanol per bushel , compared to 2.8 gallons using corn ." 
Ms. Nichols also stated that at this time , it wou ld take the current ent ire US production of peas 
to fulfill the needs of a 40 million gallon per year ethanol plant . 

An addit ional factor in deciding on which feed stock to use is the type of equipment needed to 
process the feedstock. Peas would need special equipment which would add to the cost of the 
plant. 

Soft White Wheat 

Many farmers are interested in growing soft white wheat. We have been asked to look into the 
poss ibility of using it as a feed stock for the ethanol plant. We looked at many factors , including 
its use in ethanol plants located in Saskatchewan Canada . One advantage for the ethanol 
plants in Canada is that there are a number of subs idies that offset the higher price of the 
wheat . 

According to the Department of Crop and Soil Science at Oregon State University, Soft White 
Wheat has a very low protein level, but a very high starch level , which makes it suitable for 
ethanol production. The price is usually higher per bushel as most of the wheat goes to make 
flour for products other than bread . Products like Tortillas , cookies , cakes , and snack foods 
drive the price higher as there is a large demand currently for those products . 

There are several problems with using it here in Montana . Accord ing to Chet Hill , Area 
Extension Specialist for the Williston Research Extension Center , NDSU in North Dakota , the 
average yield for Soft White Wheat is 10%-20% less per acre than for Hard White . Also , much 
of the acreage farmed in North East Montana is dry farmed , which isn 't as suitable for Soft 
White Wheat. In years where there is a large amount of precipitation , this would create a 
surplus which would drive down the price, making it feasible for the ethanol plant , but on 
average , the North East Montana area doesn 't usually have that much precipitation. 

Sugar Beets 

It has been suggested by members of the steering committee that sugar beets might be an 
alternative feed stock for the Ethanol plant. According to a report published on-l ine in Forbes , 
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(July 10th , 2006) , "Making ethanol from sugar could be profitable with the current high demand 
fo r the gaso line substitute , but it probably won 't be for long " USDA repo rted . 

"At this high unusual price , I can conclude that it is economically feasib le to produce ethanol 
from sugar cane and sugar beets" said the USDA Chief Economist , Keith Coll ins , "however, I 
would not want to pour concrete based on $3 .00-a-gallon ethanol prices . The futures market 
pred icts that ethanol will be $2 .50 by next year" 

Coll ins conti nues to say "At tha t price , sugar to ethanol would not be economicall y fea sible ." 
The report concluded that sugarcane and sugar beets were nearly 2 and ½ times as expensive 
to turn into ethanol as corn . 

Given this report we bel ieve at this time, sugar beets and sugar cane would not be a viable 
alternative for th e Wolf Point Plant . 

Distressed Barley 

There is a large number of bushels of barley in Montana that are being planted fo r malting 
pu rposes that (because of weather and other factors) do not meet the required standards 
demanded by malt producers . This is distressed barley. These bushels are then used for feed , 
ce rea ls , and other purposes ; and could possibly be used for ethanol production . 

Looking at the chart , it is clear that there is a large fluctuation in the number of bushels not 
used for malting each year . While the number varies from year to year, there is a sufficient 
quantity that could be used to offset the other feed stocks needed for ethanol production. This 
would result in a savings for the ethanol plant , as well as helping the local farmers in years 
wh ere thei r barley doesn 't meet malt standards . 

One additional factor needs to be examined when look ing at the use of distressed barl ey. If the 
Eth anol plant will be linked with a cattle feedlot , then the use of the distressed ba rley and the 
possibility of toxicity to cattle must be looked at more closely. 

Average Montana Barley Not used for Malt 

(i n bushels) 200 5 2004 2003 2002 2001 

Total Barley acres 900 ,000 1,000 ,000 1,150,000 1,180,000 1,100 ,000 
planted 

Total Barley acres 700 ,000 830 ,000 850 ,000 930 ,000 720 ,000 
Harvested 

Total Bushels used *(est.) 18.Sm 19.7m 14.8m 9.3m 7.5m 
fo r malt 

Total Bushels Used *( est. ) 5.Sm 14.6 6.5m 15 .3m 9.9m 
for feed or other 
use 

Montana Wheat and Barley Committee , Summer 2006 

©2006 RCI-RU RAL COMMUNITY INNOVATIONS AS 



Great Northern Development Corp. Ethanol Plant Feasibility 

2 . Ethanol Plant Sample Profiles 

Poundmaker, Saskatchewan, Canada 

OVERVIEW: 

Pound-Maker was established in 1970 when local area farmers were looking for an alternative market 
for their grain. A 2,500-head feedlot was constructed to utilize this grain with 50 local area farmers as 
shareholders. By the mid eighties, the feedlot expanded to 8,500 head in order to continue to allow 
farmers to diversify and market their grain locally. 

It became apparent that continued investigation was required in order to come up with other areas in 
which the local farmers could market their products. After lengthy investigations and feasibility studies, 
a 10,000-head feedlot and a 10 million-liter ethanol plant was constructed in 1991. At this time a share 
offering occurred and the 50 shareholders grew to over 200 represented in Pound-Maker Investments 
Ltd. The number of employees at Pound-Maker has increased from 15 to approximately 50 with 75% of 
them raised locally. 

Pound-Maker Investments Ltd. owns 100% of the operating company Pound-Maker Agventures Ltd 
and the investment company Pound-Maker Capital Corp. All Pound-Maker companies are governed by 
a Board of Directors of 8. 

The shareholders of Pound-Maker Investments have the first right to deliver grain , price and quality 
being equal. If additional supplies are needed, non-shareholders and other grain companies can 
deliver. 

In 1994 and in 1998, expansion occurred resulting in a one-time feedlot capacity of 28,500 head. 
Ethanol production has increased to 12.5 million liters due to technological improvements. 

Pound-Maker's initial goal, to provide local area farmers an alternative market for their grain, to provide 
employment for their children and to enhance their community continues to be the guiding force in day
to-day operations. 

Pound-Maker 
Operational Statistics 

Feedlot Information 

2004 - 2005 Marketings 
Cattle Purchased in Saskatchewan 

Cattle Sold in Saskatchewan 

Feed Grain Consumption 

Co-Product Consumption 
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FEEDLOT: 

[Equivalent to 
Forage Consumption 
Straw Requirements 

Acres of Production Required 

Total Annual Payroll 

315,000 bu of barley] 
25,000 MT 

12,500 Bales 
200 per day 

$1 ,250,000 

Ethanol Information 

2004 - 2005 Production 11 ,572,483 Litres 
Sold in Saskatchewan 38% 

Feed Grain Consumption 1,227,000 bushels 

Acres of Production Required 

Total Annual Payroll 
95 per day 

$750,000 

Information for period of 
August 1st 2004 to July 31st 2005 

Pound-Maker has a one-time capacity of 28,500 head of cattle and provides a wide variety of custom 
services. Historically, Pound-Maker has fed a combination of company owned and custom owned 
cattle, both retained ownership and investment feeding. All cattle at Pound-Maker are fed to finish 
weights and sold to slaughter plants in Canada and the United States, either on a cash or contract 
basis. 

Pound-Maker purchases cattle through auction markets, order buyers, by forward contract or direct 
from producers. Steers and heifers, from 500 to 900 pounds, are purchased throughout the year. Each 
animal is individually weighed upon arrival and placed into a lot of cattle of the same weight range. The 
cattle are fed a starter ration of 30% grain and 70% forage. As the cattle move towards the projected 
finished weight of approximately 1300 pounds, the rations changes to 80% grain with the remaining 
being forage. The co-products of ethanol production are also included in the ration. 

Individuals can feed cattle at Pound-Maker either by purchasing cattle from Pound-Maker, delivering 
animals to the feedlot through an order buyer or by delivering animals to the feedlot from their own 
operation and maintaining the ownership of the cattle. Pound-Maker's custom feeding program is 
conducted on a feed and yardage basis. The yardage rate is determined by the number of head 
owned. Pound-Maker has a finance program in which either cattle or cattle and feed may by financed 
on approved credit. For more information on custom feeding or feeder finance, please contact the main 

ETHANOL PLANT: 

Ethanol is produced from high starch feed wheat. Varieties used at Pound-Maker are Canadian Prairie 
Spring Wheat, Fall Rye, Durum, Triticale , Winter Wheat and soft white wheat (AC Andrew). Farmers 
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deliver these grains to the feed mill where it is first screened to remove large material and then 
elevated into three storage bins. 

Milling 
The grain is transferred into the ethanol plant and passes over a weight belt. The grain then drops into 
a hammer-mill and is milled into smaller particles so more surface area is exposed to the water and 
enzymes. 

Cooking 
The milled grain is now mixed with hot water in a mash mix tank where enzymes are added to help 
control viscosity. The mash is then pumped into a continuous jet cooker where the temperature is 
increased by the addition of high temperature steam. The mash is cooked to steril ize the grain and 
hydrolyze the starch into fermentable sugars. The mash then goes into a liquefaction tank where more 
enzymes are added to complete the conversion of starch into sugar. It is then pumped through mash 
coolers where the temperature is reduced before fermentation. 

Starch Conversion 
Enzymes are added (alpha-amylase) to convert short chain starch into sugars. With the help of yeast, 
the sugars are then converted to ethanol and carbon dioxide. 

Fermentation 

There are 4 fermenter tanks in the plant each holding 283,000 litres of product. It takes approximately 
20 hours to fill one fermenter and an additional 48 hours to complete fermentation . While one fermenter 
tank is filling the other three fermenters are in various stages of fermentation. Yeast is added to the 
mash along with enzymes. The fermenters are constantly circulated and cooled through a plate 
exchanger to maintain a constant temperature. The yeast is using the sugar to reproduce and this 
results in the production of carbon dioxide and alcohol. 

It is very important to have good sanitation in the fermenter to reduce the growth of bacteria. The 
fermenters get cleaned with hot liquid caustic after each batch which kills any organic matter that may 
be present. 

When all of the sugar is consumed the product is now cal led beer because of its chemical properties. 
At this time, the product is 10% to 12% alcohol per volume. The contents of the fermenter are now 
transferred into a beerwell. 

Distillation 
The beer is pumped into a distillation column where the alcohol is boiled off. The ethanol evaporates to 
the top of the column and the grain and water fa ll to the bottom . The ethanol that is at the top of the 
column is 94% alcohol. 

Ethanol Dehydration 
The ethanol is purified further by removing the last 6% of water. It is dehydrated by a molecular sieve 
which purifies the ethanol to 99.5% alcohol. The molecular sieve consists of four vessels containing 
desiccant which is a bead like material. The beads wi ll allow ethanol to pass around them and the 
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water is absorbed into the beads. A vacuum pump regenerates the saturated beds every few minutes 
which means the water that has been collected is removed and recycled. Before the ethanol leaves the 
plant, it is denatured with gasoline to ensure that it does not go into the potable market. 

Ethanol Storage 
The final product is transferred into two large storage tanks each holding 500,000 litres. 

Transport to Gasoline Blending 
Tanker trucks pick up the ethanol and take it to a blending station where it is blended with gasoline at 5 
to 10% ethanol. 

By-Products 
The plant produces two co-products, WDG and thin sti llage, which are fully utilized in the feedlot. The 
grain and water that falls to the bottom of the distillation column is called whole stillage. The whole 
stillage is passed over vibrating screens to separate the suspended solids from the liquid. The solid 
fraction is then pressed (by a screw press) for further removal of water and solubles. 

Thin Stillage 
The liquid thin stillage is stored in a large holding tank. The thin stil lage contains about 5 to 7% 
dissolved solids which is mostly made up of protein. It is then pumped to the water bowls in the feedlot. 

Wet Distillers Grain 

The second by-product produced is wet distillers grains (WDG). All the starch in the grain is used up in 
the fermentation process to produce ethanol. What is remaining is a concentrated form of protein. The 
WDG produced is very moist - between 75 and 78% moisture. Because of this moisture the WDG 
needs to be used within a few days. 

About 100 metric tonne of CPS wheat is milled each day in the plant producing 36,000 litres of ethanol. 
One bushel of wheat will yield about 10 litres of ethanol. 

Water Supply 
The ethanol plant draws its water from 2 deep wells (300 feet) and uses over 400,000 litres per day. 
The high pressure boiler needs very pure water and this is achieved by an Industrial Reverse Osmosis 
unit which purifies the make up water. 

Advantages of Producing Ethanol 

Produced from renewable resources such a grain and other plant matter. 

Contains oxygen 
Because ethanol contains oxygen, combustion in the engines is more complete. This results in a 
substantial reduction in carbon monoxide emissions into the atmosphere. 
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High octane 
Gasoline with too low an octane rating converts fuel to heat, rather than power, making for less efficient 
fuel usage and a reduction in engine life 

Carbon dioxide 
Carbon dioxide is released into the atmosphere when ethanol is burned. Carbon dioxide is easi ly 
reabsorbed by growing plants. This completes the natural carbon cycle and helps to reduce the 
greenhouse effect. 10 

In conversations with Plant President, Brad Wilderman, and Plant Manager Keith Rueve, it was clear 
that if and when they have the opportunity, they would make many changes to a new plant design. First 
they would like to add the Anaerobic Digester component to the plant. Second, they would like to 
greatly increase plant capacity almost 6-7 times current capacity. Third, they would like to find 
additional local markets to ship their WDG, so as to increase their profits from this source. 

E3 BioFue/s, Mead, Nebraska 

The Mead, Nebraska , site was selected due to its existing "clean manure" feedlot, which the 
anaerobic digester unit requires for optimal performance. Clean manure contains minimal amounts 
of dirt , sand and water, unlike manure from conventional dirt feedlots. The Mead feedlot has been 
in operation since 1969 and has had consistent ownership since 1988. Th is feedlot has also used 
wet dist illers' by-products since 1995. 

The plant will use about 7 million bushels of corn to produce about 20 million gallons of ethanol a 
year. 

Fueled solely by methane gas generated from the manure , the ethanol plant will not need to be 
fueled by more trad itiona l - and costly - natural gas , Hallberg sa id. The catt le will eat the dist ill ers 
grain right at the site, eliminating the need to dry and ship the product and saving energy and 
expense , he sa id. 

This location has excellent access to both Omaha and Lincoln ethanol markets . Another positive 
factor of the site is an abundant corn supply in the surrounding area . This site also benefits from an 
existing natural gas supply line, so there is solid backup for all facilities in the event of a temporary 
biogas interruption. 

Locating the specially designed feedlot with the ethanol plant provides a unique benefit: eliminating 
the need to dry and ship out protein co-products . Union Pacific rail access is approximately two 
miles from the E3 complex; trucking ethanol to this rail terminal or installing a pipeline would 
significantly expand the geographic range of E3's ethanol marketing program . 

The feedlot is in Saunders County, which provides an adequate labor pool from which to draw 

10 Material supplied by Poundmanker Ethanol Plant, President Brad Wilderman , and Keith Rueve, Plant manager 
June 26 th 2006 
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qualified employees. In addition, the site is located within 40 miles of Fremont , Lincoln and Omaha , 
which will further enable E3 to recruit and retain qualified employees. 

The E3-Mead complex is now under construction, with operations scheduled to commence in July 
2006. The complex, a commercial-scale, integrated system that profitably manages the wastes 
generated by concentrated beef cattle feeding operations and produces ethanol , is unprecedented. The 
key factors for developing this project and driving its efficiencies and profitability are as follows: 

• environmental ly friendly solid waste management that meets CAFO requirements 
• use of an existing concrete slatted feedlot operation with historical profitability and retained 

management 
• elimination of costs for transporting the protein co-products to remote locations 
• reduction in "net starch" costs compared to competition 
• elimination of natural gas requirements in the ethanol plant, resulting in savings of millions of 

dollars each year 
• an experienced and dedicated management and advisory team 
• reduction of capital expenditures for the ethanol plant (primarily due to elimination of drying 

and pollution control equipment) 

The E3 solid waste management facility disposes of animal wastes in compliance with all CAFO and 
EPA regulations. The design is by one of the most experienced firms in the Un ited States , RCM of 
Berkley, California . As mentioned earlier , the patented use of an admixture of manure and thin 
st ill age increases its anaerobic digester's efficiency and output of both biogas and biofertilizers , 
which in turn provides substantial cost savings and new revenue potential. The anaerobic digester 
treatment of manure also facilitates the use of commercially available nutrient removal processes 
that will in the future reduce nutrient management costs and have the potential to generate 
significant revenues from the recovery and sale of the nutrients , especially important in light of 
escalating costs for natural gas-based fertilizers . 

The anaerob ic digester uses manure from the feedlot, and thin stillage waste streams from the 
ethanol plant as feed stocks to produce all of the biogas needed to generate the thermal energy 
required to run the E3 ethanol plant . This facil ity will have state-of-the-art computerized monitoring, 
handled around the clock by the ethanol plant's staff. 11 

Frontier Ethanol Plant, Gowrie, Iowa 

Frontier Ethanol , LLC, opened in June 2006 and located near Gowrie , Iowa , will consume 
approximately 21 million bushels of locally-grown corn and produce 60 million gallons of ethanol 
annually. Frontier Ethanol will not only provide an environmentally-friendly fuel , but also a premium , 
high-quality Dakota Gold brand livestock feed for regiona l, national and international markets . 
The Grand opening was at the end of May , with production to start before the end of June . Frontier 
Ethanol was built by Sioux Fal ls-SD-based Broin Companies, who began building ethanol plants in 
1987. 

11 Material supplied by E3 BioFuels, Omaha , Nebraska June 261h, 2006 
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The plant, which will produce 60 million gallons of ethanol annually from 21 million bushels of corn , 
is the 23rd ethanol plant bu ilt by Broin Companies , which provides turnkey development, design, 
engineering, construction , management, and marketing services for their premier partner plants . 

The plant , which is located north of Gowrie , will also produce 178,000 tons of Dakota Gold 
Enhanced Nutrition Distill ers Products ™ for regional, national , and inte rnational markets. in the 
Gowrie area , Frontier Ethanol will use 21 million bushels of corn raised on 130 ,000 acres of local 
land-that's 200 square miles of Iowa corn . 

The plant incorporates Bra in Companies ' revolutionary BPX™ technology , which increases ethanol 
yield per bushel , lowers energy input re quirements , and lowers plant emissions .12 

a) Montana 2006 Legislation and Incentives 

1) 15-70-204 

a. Money collected from the Fuel tax will be used to fund the Ethanol incentive 

b. Gasohol {ethanol ) will be subjected to 85% of the $.27 from each ga ll on of fuel sold 
in Montana 

2) 15-70-201 

a. Definition of Ethanol 

b. Distributor pays full price per gallon , then gets rebate, based on percentage of 
Montana products used in the production of Ethanol 

3) 82-15-121 

Twelve months after the State of Montana has certified that a min imum of 40 mill ion 
gallons per year (GPY) has been produced and maintained for at least 3 months after 
that date, a state mandate kicks in requiring that all gasoline sold in Montana , with the 
exception of off road racing , and Aviation fuel , be blended 10% with Ethanol , and 
cannot contain any but trace amounts of MTBE . If Ethanol production subsequently 
drops below 20 million GPY, then the mandate resets to not requiring Ethanol blend . 
The legislation doesn 't state what happens if the level goes back up to over 40 Million 
GPY. 

4) 15-70-522 

a. Tax incentive 

b. $20 per gallon up till $2,000 ,000 per producer 

c. Must be produced in Montana from 100% Montana products 

d. Pro rated reduction for percentage produced outside Montana 

e. Available to producers for the 1st 6 years from the start of production . 

12 Material supplied by Bro in Companies , Rebecca Sevening , Director of Communications , June 26 th 2006 
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f. Total statewide incentive cannot exceed $6 ,000 ,000 per calendar year. 

g. Mus t fil e bu siness plan two yea rs before the estimated start of production, to be 
entered on the list for incentives . 

h. Must use a minimum of 20% Montana products the 1st year , 25% the 2nd year, 35% 
the 3rd year, 45% the 4th year, 55% the 5th year, and 65% the 6th and final year . 

i. The ethanol plant must apply for the incentive by submitting an application when 
the plant has commitments from lenders to finance the package. Wi thin 45 days , 
after confirmation , the state will enter into a contract with the plant , guaranteeing 
the incentive payment. 

There is some confusion within the government about the applicat ion process. Some 
sa y that it' s "firs t come first served ". In other words , the first to ap ply wi ll be th e fi rs t to get th e 
incentives. Others th ink the intent of the legislature was that the first to actually produce will 
get th e incentives . This matter is be ing discussed and clarified , and will be updated shortly. As 
of Ju ne 2006 , two companies have officially applied , but neither has broken ground , nor 
received all of the necessary perm its . 

3. Federal Incentives 

Federal Incentive Program 

1) Excise tax Incentives: Most Ethanol sold in the U.S. incorporates the federal excise tax 
incentive (VE ETC) . The federal government provides various levels of exemption from 
federal exc ise taxes for qua li fied alcoho l fuels . 

❖ Income Tax Cred it for Alcohol Fuels: The federal income tax credit for ble nders 
of gasoline and ethanol is currently in the law until 2010 . The incentive is presently 
.51 cents per gallon . While the credit can be carried forward , it is non-refundable 
and non -transferab le. Therefore it is of little use to entit ies that have no federal 
income tax liability. 

❖ Income Tax Cred it: The income tax credit discussed above has generally been 
considered as an incentive to increase ethanol use . Thi s perception is based on the 
fact tha t the application of this incentive is tied to the bl ending of all compon ents of 
the finished fuel , i.e. , ethanol and gasoline . Although seldom appl ied as a 
production incentive, this credit may be narrowly viewed as an incentive for ethanol 
production . 

❖ Income Tax Cred it for Small Ethano l Produce rs: Effect ive January 1, 1991 , 
certain small ethanol fuel producers were eligible to receive an income tax credit of 
ten cents for each gallon of qual ified denatured ethanol fuel produced. The 
prov ision limits the qualified ethanol fuel production of any producer for any taxable 
year to no more than 15 million gallons per year produced at a facility whose to ta l 
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production capacity does not exceed 60 million gallons per year . The tax credit is 
included in income and is therefore taxable, is nonrefundable and nontransferable, 
but can be carried forward into future taxable years. 

❖ Loans and Loan guarantee Program : Fifteen years ago Congress authorized a 
series of programs to encourage development of alternative energy enterprises in 
the U.S. Among the primary incentives available through these programs were loans 
and loan guarantees . The Departments of Energy and Agriculture have 
administered loan and loan guarantee programs for which ethanol projects were 
eligible . Under the programs , qualified applicants were eligible for loans or loan 
guarantees that provided direct financing or guaranteed loans for capital 
construction. Funding and authorization for the ethanol related provisions of these 
programs are extremely limited under Department of Energy programs today but 
USDA programs authorized under the 2002Farm Bill include several applicable 
programs. 

❖ Grant Programs: In past years the Departments of Energy and Agriculture have 
admin istered grant programs for which ethanol projects have been eligible . In most 
cases the grants have been for projects that met specific cr iteria . However, the 
availability of grants can often provide leverage for project financing . Because 
grants are , in effect, a gift , they do not dilute equity or encumber a project with 
additional debt. The DOE and USDA both administer programs for which plants 
meeting specific criteria may qualify. 

❖ Cooperative Financing: The federal Bank of Cooperatives has been an important 
source of financing for many ethanol projects built in the Midwest. Ethanol ventures 
that are structured as cooperatives are eligible for project financing . The Bank of 
Cooperatives has been active in direct loan and loan guarantee programs during 
the past decade . The Bank remains an active participant in ethanol ventures today. 
This source of debt financing is often more accessible to new ethanol ventures than 
convent ional lenders. 

❖ Feedstock Incentives: On many occas ions the federal government has provided 
commodities to meet specific needs or pol icy object ives. This mechanism has also 
been used as a production incentive for ethanol. The Commod ity Cred it Corporation 
has provided corn and other commodities to ethanol producers as a production 
inducement and an inventory control measure. While this mechanism has been used 
only on a lim ited basis , it serves as an example of an incentive that can stimulate 
ethanol production . At present , a federal bio-fuels production incentive is available 
for new or expanded ethanol production . These provisions are included under the 
Energy Title of the 2002 Farm Bi ll but are likely to expire after 2006 . Prospective 
ethanol producers wishing to enroll in the program should evaluate the Bioenergy 
Program Agreement. Details of the agreement and of the Bioenergy Program are 
available via the Internet at www.fsa.usda.gov/daco/bio daco .htm 
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❖ Other Federal Incentives : The primary challenge of encouraging investment in new 
ethanol production facilities is to create an environment that mitigates risk . Many of 
the federal incentives are designed to reduce risk in different ways . The value of 
incentives is often dependent on specific projects . For example , some start-up 
projects may find incentives most useful if they help attract cap ital. Companies that 
are capable of financing projects internally may find market-based incentives like 
contract preferences to be more valuable .Some incentives are designed to provide 
a supplement to costs that are typically applicable to all projects . Infrastructure 
grants and job training grants are examples of these incentives . While these grants 
may be adm inistered by state agencies , the federal government provides the 
funding for these programs . Infrastructure incentives simply decrease total project 
cost to the developer if such costs are borne by other entities . Job training grants 
typ ical ly offset the cost of training new employees for operat ions at the ethanol 
facility . Since the skills required might not be generally ava ilable in a local labor 
pool , training costs can be expens ive. Job training grants offset the direct cost to 
the project developer, thereby making funds otherwise spent on th is activity 
available for other project needs . 13 

4. Federal EPA CAFO Rules 

The Environmental Protection Agency is working with the agriculture community to control water 
pollution from the nation 's largest livestock operations while at the same time keeping American 
agriculture strong and viable . 

These final rules replace the prior technology requirements and permitting regulations that are over 
25 years old . The past regulations were out of date and did not establish adequate expectations for 
environmental performance . These rules will protect America 's waters by controlling runoff from 
agricultural feeding operations , preventing billions of pounds of pol lutants from entering America 's 
waters every year . 

EPA fully recognizes that farmers have a long history of stewardship of the land . As livestock 
production methods change , it is important that environmental management practices keep pace 
and protect our valuable land and water resources for future generations . Effective manure 
management pract ices required by this rule will maximize the use of manure as a resource for 
agriculture while reducing its im pact as waste on the env ironment. 

Environmental Progress: 

EPA's final CAFO rule will provide substantial and measurable environmental and public health 
benefits . The rule significantly improves the way animal manure will be managed at large CAFOs . 
Together with USDA's voluntary programs , this rule wil l help protect the Nation 's waters from 
nutrient over enrichment and eutrophication, which cau se algal blooms and fish ki ll s and contribute 
to the expansion of the Gulf of Mexico dead zo ne . The rule wil l also reduce pathogens in drink ing 
water and improve coastal water quality . 

13 A Guide for Evaluating the Re quirements of Ethanol Plants, Clean Fuels Development Coalition , Summer 2006 
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Over the past two decades, the animal production industry has changed . This rule will require large 
livestock operations to develop nutrient management plans . These plans will ensure that manure is 
properly managed and that manure nutrients are utilized by crops, rather than entering surface 
waters. 

The rule will lead to an estimated annual reduction of over 56 million pounds of phosphorus 
released from CAFOs into the environment , over 110 million pounds of nitrogen , over 2.1 billion 
pounds of sediment, over 911,000 pounds of metals , and significant percentage reductions in 
pathogens , based on estimates during development of the final rule. 

An imal manure is a valued resource, when managed effectively . While nutrients like phosphorus 
and nitrogen are valuable components of manure, and essential for crop growth and animal 
production , improper management of manure can lead to eutrophication of rivers, lakes and 
estuaries . Eutrophication is the accelerated "aging " of waters caused by excessive nutrient load ing 
which causes excessive plant growth, fish kills and reduced aesthetic quality . 

Improving Implementation of CAFO Rules : 

Despite their existence for 25 years , current rules have proven to be ineffective and inadequate. 
EPA is strengthening the existing rules to remove ambiguity as to which operations are covered by 
the rules , and to address all aspects of ensuring effective manure management by large operations , 
includ ing land application. 

For the first time, all of the Nation 's large CAFOs , including beef, dairy , swine, and poultry 
operations , are required to get Clean Water Act permits from the States or EPA, regardless of 
whether they discharge only during large storms . 

The permits issued by EPA and States will require large livestock operations to develop nutrient 
management plans that ensure that manure is properly managed and land applied in ways that 
assure utilization of nutrients by crops . 

States will play a key role in implementing these final rules. EPA will work closely with states to 
implement these rules . 

Rural Partnerships: 
EPA and USDA are setting an example for environmental and agriculture partnership through our 
combined efforts . EPA's regulatory actions are designed to complement USDA's voluntary programs 
and policies , resulting in seamless national environmental objectives for all livestock agriculture. 

EPA and USDA support similar partnerships at the state and local level. EPA and USDA will be 
working with the State environmental and agriculture agencies to develop cooperative regulatory 
and voluntary efforts to support all animal feeding operations to take prudent steps to protect water 
quality. 

EPA and USDA jointly suppo rt local watershed efforts that target resources to the po llu tion sources 
that pose the greatest water quality risks , whether they are from agriculture , industry or cities. 

EPA is promoting watershed-based efforts including nat ional watershed pilot efforts, water qual ity 
trading , watershed-based permitting and other approaches that provide State and local communities 
with the tools and abilities to target the ir efforts to improve water quality . EPA and USDA will also 
continue providing financial support from Clean Water Act programs and the Environmental Quality 
Incentives Program to support efforts by livestock producers. 
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To help these livestock operations meet the rule's requirements, Congress increased funding for 
land and water conservation programs in the 2002 Farm Bill by $20 .9 billion, bringing total funding 
for these programs to $51 billion over the next decade. The Environmental Quality Incentives 
Program (EQIP) was authorized at $200 million in 2002 and will ultimately go up to $1.3 billion in 
2007 ; 60 percent of those funds must go to livestock operations . New technology is also being 
perfected to aid farmers in meeting this new rule . 

State Flexibility : 

This final ru le ma intains substantial flexibility and adds new opportunities for States to tailor these 
final rules to their needs. 

The final rule maintains important flexibility for States that allows them to focus their resources and 
ensures that federal programs complement existing State efforts. EPA has retained the exist ing 
structure of when medium and small operations may be subject to the regulations. EPA has 
recommended that States use voluntary and incentive programs to help small and medium 
operations avoid water pollution problems that would make them subject to these new regulations . 

The final rule also maintains a variety of flexibilities to accommodate State program im plementat ion 
including : 

• Flexibility for States to tailor their permit program to address specific needs. For example , States 
retain the authority to determine the type of permit, general or individual , to be issued to a given 
operation . This enables States to develop permits that take into account the size , location , and 
environmental risks that may be posed by an operation . 

• State authority to determine that specific CAFO operations have no potential to discharge 
pollutants under any circumstances , and hence do not need permits. This flexibility recognizes the 
geographic diversity and climatic variations that can exist. 

• States have substantial flex ibility to tailor nutrient management for CAFOs. 

• States can authorize alternative performance standards for existing and new CAFOs that will help 
promote innovative technologies . 

Public Accountabil ity: 

The final CAFO rule will fundamentally improve the implementation of Clean Water Act requirements 
for CAFOs and significantly improve accountability to the public to ensure them that CAFOs are 
effectively managing manure and protecting water quality. All CAFOs will be required to submit 
annual reports to the permitting authority with important information on nutrient management plan 
implementation . 

Innovation and Te chnology: 
EPA recognizes the power of American ingenuity to develop new technologies to solve today 's 
problems . While manure is a valuable resource when used properly for agricultural purposes , there 
are areas of the country where there is simply too much manure for the available land. Also, some 
livestock producers are moving forward with development of new technology for manure 
management , such as a feedstock for compost and fertilizer and for energy generation . 

The final rule prov ides for the States ' ability to approve "alternative performance standards" to 
encourage and provide stimulus to ongoing technology innovation efforts within the industry . As this 
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industry grows and changes , it is important that its practices and techno logies keep pace with those 
changes so our valuable land and water resources are adequately protected .14 

Revised National Pollutant Discharge Elimination System Permit 2006 

Regulat ion and Effluent Limitat ion Guide lines for Concentrated Anima l 

Feeding Operations in Response to Waterkeeper Decision 

SUMMARY: EPA is propos ing to revi se the Nat ional Poll utan t Discha rge Elim ination System 
(N PDES) permitt ing requ irements and Effluent Lim itations Gu idelines and Standards {ELGs) for 
concentra ted an imal feeding operations (CAFOs) in response to the order issued by the Second 
Circu it Court of Appeals in Waterkeeper Alliance et al. v. EPA , 399 F.3d 486 (2nd Cir. 2005). This 
proposed rule responds to the cou rt order while further ing the statutory goal of restoring and 
ma inta ining the nat ion 's wate r qua lity and effective ly ensu ri ng that CAFOs properly manage manure 
generated by the ir operations . 

This proposal would revise several aspects of EPA's current regulations govern ing discharges 
from CAFOs . First , EPA proposes to requ ire on ly the owners and operators of those CAFOs that 
discharge or propose to discharge to se ek coverage under a permit . Second , EPA proposes to 
require CAFOs seeki ng coverage under a perm it to subm it the ir nutrient management plan 
(NM P) with the ir appl icat ion for an ind ividual permit or notice of intent to be authorized under a 
general perm it. Permitting authorities would be requ ired to review the plan and provide the 
public with an opportun ity fo r mean ingful pub lic revi ew and comment . Perm itt ing authorit ies 
would also be requ ired to incorporate terms of the NMP as NPDES perm it cond itions . Th ird , th is 
act ion proposes to authorize perm it wri ters , upon request by a CAFO, to establ ish best 
management, zero discharge effluent limitat ions when the fac ili ty demonstrates that it has 
des igned an open conta inment system tha t wil l compl y with the no discharge requirements . This 
proposed rule also responds to the court 's remand orders regard ing water-qual ity based effluent 
lim itations (WQBELs) and pathogens . EPA proposes to clarify that WQBELs are ava ilab le in 
permits with respect to produ ction area discharges and non-precip itation related discharges 
from land appl ication , but are statuto rily unava ilable in permi ts fo r Large CAFOs with respect to 
precipitat ion re lated land app licat ion discharges because the on ly allowab le discharge from a 
land application area is due to agricu ltural storm water which is by statute exempt from 
permitting requi rements . Final ly, EPA proposes to clar ify its selection of BCT technologies for 
pathogens (fecal col iform ), and reaffirm its dec ision to set the BCT limitat ions for feca l col iform 
to be equal to the BPT limi ts es tab li shed in the 2003 CAFO rule . 15 

5. Montana CAFO Rules 

Introduction: 

14 United States Environmental Protection Agency, EPA 833-G-02-014, May/2002 
15 ENVI RONMENTAL PROTECTION AGENCY 

40 CFR Parts 122 and 4 12 
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Wastes from confined livestock can be a source of pollutants when they are discharged to state waters. Pollutants 
most often reach state water as a result of precipitation (rainfall or snow melt).Pollution of surface and ground water is 
prohibited, and permits are required for discharges containing pollutants. This chapter describes the permitting requirements 
that apply to livestock production facili ties and outl ines the process for determining which operations require permits. 

The Montana Water Quality Act: 
Discharges of wastes , including animal wastes to state waters are governed by The Montana Water Quality Act 

(75-5-101 et seq. MCA). Section 605 of the Act states that it is unlawful to cause pollution of any state waters or to place 
wastes in a location where they will cause pollution (75-5-605 (1 )(a) MCA). It is also unlawful to discharge sewage, industrial 
waste, or other wastes into any state waters without a current permit from the Department of Environmental Quality (DEQ) 
(75-5-605 (2)(c) MCA). 

"State waters" means a body of water, irrigation system, or drainage system, either surface or underground. The 
term does not apply to a) ponds or lagoons used solely for treating, transporting, or impounding pollutants; orb) irrigation 
waters or land application disposal waters when the waters are used up within the irrigation or land application disposal 
system and the waters are not returned to state waters. (See 75-5-103(29), MCA.) 

Livestock owners can assess their operations by asking, "Do waterborne wastes discharge, or have the 
potential to discharge, from my livestock production area or land application area into any state waters?" If the 
answer is "no," a permit is not required. If the answer is "yes", the owner needs to obtain coverage under a Montana 
Pollutant Discharge Elimination System (MPDES) permit. Achieving compliance may only require minor changes to 
completely isolate wastes from state waters. Permits are only required for animal feeding operations (AFOs) that actually 
discharge, and for operations that are either defined or designated as Concentrated Animal Feeding Operations (CAFOs). 

The Permit Program: 
The DEQ Water Protection Bureau administers the MPDES permit program. The MPDES program includes a 

discharge permit for AFOs. An AFO has both of the following conditions: 1. Animals are stabled, confined, and fed or 
maintained for a total of 45 days or more in any 12-month period; and, 

2. Crops, vegetation forage growth, or post-harvest residues are not sustained in the normal growing season 
over any portion of the faci lity. 

An AFO is a CAFO if it meats the definition of either a large or medium CAFO 

A large CAFO is an AFO that stables or confines at a minimum: 

(a) 700 mature dairy cows, whether milked or dry; 
(b) 1,000 veal calves; 
(c) 1,000 cattle other than mature dairy cows or veal calves; 
(d) 2,500 swine each weighing 55 pounds or more; 
(e) 10,000 swine each weighing less than 55 pounds; 
(D 500 horses; 
(g) 10,000 sheep or lambs; 
(h) 55,000 turkeys; 
(i) 30,000 laying hens or broilers if the AFO uses a liquid manure-handling system; 
U) 125,000 chickens, other than laying hens, if the AFO uses other than a liquid manure handling system; 
(k) 82,000 laying hens if the AFO uses other than a liquid manure-handling system; 
(I) 30,000 ducks if the AFO uses other than a liquid manure-handling system; or 
(m) 5,000 ducks if the AFO uses a liquid manure-handling system. 
A medium CAFO is an AFO with the type and number of animals that fall within any of the ranges listed in 
subsection (a) below and that has been defined or designated as a CAFO. An AFO is defined as a medium 
CAFO if: 

(a) the type and number of animals that it stables or confines falls within any of the following ranges: 

(i) 200-699 mature dairy cows, whether milked or dry; 

© 2006 RCI -RURAL C OMMUNITY INNOVATIONS A19 



Great Northern Development Corp Ethanol Plant Feasibility 

(ii) 300-999 veal calves; 
(iii) 300-999 cattle other than mature dairy cows or veal calves; 
(iv) 750-2,499 swine each weighing 55 pounds or more; 
(v) 3,000-9,999 swine each weighing less than 55 pounds; 
(vi) 150-499 horses; 
(vi i) 3,000-9,999 sheep or lambs; 
(viii) 16,500-54,999 turkeys; 
(ix) 9,000-29,999 laying hens or broilers if the AFO uses a liquid manure-handling system; 
(x) 37,500-124,999 chickens, other than laying hens, if the AFO uses other than a liquid manure
handling system; 
(xi) 25,000-81 ,999 laying hens if the AFO uses other than a liquid manure-handling system; 
(xii) 10,000-29,999 ducks if the AFO uses other than a liquid manure-handling system; or 
(xiii) 1,500-4,999 ducks if the AFO uses a liquid manure-handling system; and 

(b) either of the following conditions is met: 

(i) pollutants are discharged into waters of the state through a manmade ditch, flushing system, or other 
similar manmade device; or 
(ii) pollutants are discharged directly into waters of the state that originate outside of and pass over, 
across, or through the facility or otherwise come into direct contact with the animals confined in the 
operation. 

The DEQ must conduct a site inspection prior designating an operation with less than 301 animal units as a 
CAFO and requiring a permit (ARM 17.30.1330(5)) . Details regarding size, runoff volume, distance to surface or ground 
water, slope and ground cover conditions must be considered by DEQ in assessing the likelihood and frequency of a 
discharge and making a case-by-case designation. Other relevant factors may include proximity to public water supplies, or 
public complaints. 

Two or more AFOs under common ownership are considered to be a single AFO for the purposes of determining 
the number of animals at an operation if they adjoin each other or if they use a common area or system for the disposal of 
wastes. 

A CAFO operator applies for the permit by completing Short Form B, paying a $600.00 application 
fee, and paying a $600.00 first year annual fee . Short Form B requests information on facility 
ownership, location, size, physical surroundings, and waste control and land application practices. 

Discharge Limits and Performance Standards of the Perm it: 

The general permit places limits on discharges to surface and ground water. A discharge is allowable only when 
precipitation causes an overflow from a facility designed, constructed, and operated to contain all process generated 
wastewaters plus the runoff from a 25-year, 24-hour rainfa ll. A 25-year, 24-hour storm refers to the number of inches of 
rainfall in a 24-hour period that is expected to occur once in 25 years. 

Rainfall from the 25-year, 24-hour storm has been mapped within Montana; the amount ranges between 1.8 and 
4.4 inches. A permitted CAFO that discharges due to rainfall less than the 25-year, 24-hour storm is in violation of the 
permit. Without a permit, any discharges of wastes from a CAFO to state waters are violations of the Montana Water 
Quality Act. 

A discharge of pollutants to state ground waters may on ly occur under certain, site-specific circumstances as 
determined in a facil ity's permit or permit authorization. Ground water contamination from AFOs most often results from 
leaking storage ponds and surface accumulations of solid manure, and confined animals on coarse-textured soil over 
shallow ground water. 

The CAFO permit contains performance standards specifying that land application rates of solid manure, liquid 
manure or other solid or liquid wastes, not exceed annual crop requirements for nutrients. All faci lities used for the 
collection, storage or treatment of manure, bedding materials, feeds and other substances having a waste contributing 
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potential must be managed to prevent any pollutant from entering state waters. All wastes from dipping vats, pest and 
parasite control units and other facilities utilized for the application of hazardous or toxic chemicals must be handled and 
disposed of in a manner that prevents any pollutant from entering state waters. 

6. BNSF Spur Guidelines 

This information is provided by BNSF AG Marketing to provide specific detail as it applies to 
BNSF 's Shuttle projects . This information is a supplement to BNSF Engineering 's 'Des ign 
Guidelines for Industrial Track Projects ', last published in June of 2005 . 

Definition 

Shuttle - facility that can accept 110-cars in one string and can load 
or unload them in 15 hours without fouling the mainline . Products - corn, 
wheat, soybeans and milo. 

Requirements 

1. Load or unload in 15 hours 
2. Drop-off & pick-up in one string 
3. Crossing closure - a letter must be received from the governing 

authority for the closure - state, county, township, city, etc. 
A. Any crossings involved must be permanently closed. 
B. If that is not possible , then the crossing must be temporarily 

closed while the shuttle is on site - could be up to 24 hours. 
4. Engine storage - must have a dedicated track for BNSF engine 

storage while shuttle is on-site; three (3) locomotives at 75 ft. lengths. 
5. Equipment lengths used when figuring how much track is needed -
6. Locomotives: 75 ft. (and how many), cars: 62 ft. 
7. Visual clearance at crossings - must maintain 250 ft. on either side of 

the centerline of the road while a crossing is open. 
8. Vehicle inspection road - must have an inspection road that meets 

BNSF & state standards for BNSF personnel. 
9. An inspection walkway is required on the opposite side of the track 

from the inspection road . 
10. Track (rail weights) - 112 lb. or greater. If the project is an expansion 

and existing track structure is used , then it does not need to be 
replaced as long as it is 90 lb. or better and the Roadmaster approves 
it. 
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11. Mainline Turnouts - must have access from two directions (2 
switches) ; must be new No.11 - 136 lb ., no exceptions . 

12. Interior Turnout - No .11 is required . It must be at least 115 lb . 
weight. 

13. Maximum Loop Track grade - ½% 
14. Maximum Loop Track curvature - 7°30 ' 
15. Minimum Loop Track length- 7,300 track feet @$350.00 per foot 
16. In BNSF Terminal locations/areas EXCEPTIONS to these 'Guidelines' 

may exist depending on local conditions . 
17. Customer will be responsible for cost of BNSF Flagging Services at 

any time customer/contractor construction is within 25-foot clearance 
from the center-line BNSF Main Line Track . The customer/contractor 
should discuss Flagging Service requirements with BNSF 
Roadmaster , estimating how many hours/days construction will be 
within the 25-foot clearance limits. Current cost for BNSF Flagging 
Services is $95 .00 per hour and $500.00 per 8-hour day. 

18. Unit Train Shuttle projects on BNSF Short Line Partners are required 
to meet BNSF 'Design Guidelines ' as identified . 

This information is provided by BNSF Ag Products Marketing to provide 
guidance in the design of railroad facilities at ethanol plants . This information is 
a supplement to BNSF Engineering 's much more detailed 'Design Guidelines for 
Industrial Track Projects ' which was last published in June of 2005 . 

Service Offering 

BNSF offers "Ethanol Express" unit t rain service handling 95 cars of 
ethanol into the unit train unloading facility in the L.A . Basin . This service allows 
expedited handling of the product , 24 hour unloading of the un it train and 
expedited return of the empty cars v ia unit train back to the origin . Private fleet 
cycle time improvements of 40-50% can be real ized . 

BNSF also provides transportation for single carloads of ethanol and 
DDGs to major consumption areas throughout the western two-thirds of the 
United States . We offer coordinated service to eastern and southeastern 
markets through our interline pa rtners . 
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Rail Facility Design Guidelines 
1. Rail facilities should have access to the BNSF main track in both directions . 

This allows empty cars to be spotted into the ethanol facility from either 
direction and loaded cars to be pulled from the facility in either direction . 

2. There should be adequate track capacity at the plant to provide for both 
loaded and empty car storage. There should be enough empty cars on site 
to contain at least 3 to 5 days worth of production at the plant. 

3. If the facility will take part in BNSF 's "Ethanol Express" unit train service , 
track capacity should allow the plant to release blocks of 35-95 ethanol 
tank cars at one time. These blocks of loaded cars must be assembled on 
one track with air hoses connected . Unit train block sizes are 35 cars for 
plants producing up to 75 million gallons of ethanol a year ; and 95 cars for 
plants producing more than 75 million gallons a year . These are guidelines 
for geographic areas that are currently in the "Ethanol Express " network. 
Plants that are located outside of the established "Ethanol Express" 
network may be subject to different unit train requirements. 

4. Ideally , plants should be constructed so that BNSF can spot a cut of empty 
cars on one track and pick up a string of loaded cars from a second track . 

5 . Consideration should be given to release DDGs in 25-30 car blocks in the 
future . 

6 . Track (rail weight) of 112 lbs . per yard or greater is required for new 
construction . 

7. Mainline Turnouts must be new No .11 - 136 lb ., no exceptions . 
8. It is recommended that interior turnouts also be No.11. These should be at 

least 115 lb . weight. 
9. Ethanol plants located on BNSF Short Line Partners are required to meet 

BNSF 'Design Guidelines ' as identified. 
10 . Ethanol tank car lengths can be calculated using 62 ' as an average railcar 

length. 

Contact Information 

Angela Caddell - Manager , Ethanol & Ag Products - 817-867-6035 

Susan Stockst ill - Manager, Barley & Malt - 817-867-6713 

Dennis Bell - Manager , Oils & Feeds - 817-867-6702 

John Rider - Manager, Economic Development - 817-867-6246 

Rob Keller - Manager , Feedgrains - 817-867-6728 

Todd Whitmore - Manager Logistics - 817-867-6124 
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