Oregon Cellulose-Ethanol Study

Appendix A:A

Oregon Biomass-to-Ethanol Project:
Pre-feasibility Study and Modeling Results

MODEL INPUTS AND ASSUMPTIONS
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Process Summary - Base Case
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Process Economic Assumptions

Product Selling Prices:

Ethanol $1.25/ gal
Lignin-rich Residue $2.00 / MMBTU
Hauling Cost / Distance $1.25/truck/mile@10 miles
Electricity $0.04/kWh
Required Purchasing Prices:
Feedstock varies
Electricity $0.025 / kwh
Natural Gas $2.50 / MMBTU
Wastewater Treatment $1.60/ 1000 gallon
Process Water $4 per initial 1000 gal

+ $1.60 per each additional 1000 gal

Economics:
40% Equity
10 year loan @ 8.0% interest rate
Equipment Depreciation Period = 7 years

General Process:

Feedrate varies
Feedstock varies
Plant On-line Time 95.9% (8400 hrs/yr)
Plant Life 20 years
Construction Period 2.5 years

Startup 6 months
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Ethanol Production Process Engineering Analysis

Base Case Summary

Forest Residue Feedstock - Matural Gas Boiler, $2.00/MMETU for Lignin Residue
2-Stage Dilute Acid Hydrolysis
All Walues in 19975

(Denatured) Ethanol Selling Price $1.25
Internal Rate of Return 19.0% iAfer Tax)

(Denatured) Ethanal Production (MM Gal. f Year) 29.2
Pure Ethanal Yield (Gal / Dry Ton Feedstock) 57.8
Feedstock Cost (§/0ry Ton) 28.0

Capital Costs Operating Costs (cents/gal ethanol)

Feed Handling $4.,400,000 Feedstock A6.0

Pretreatment/Detox $11,900,000 Lignin Credit 35.3

Fermentation 52,700,000 [ 2.1

Distillation £4 400,000 Denaturant 27

WA F5 500,000 Natural Gas 234

Storage £1.,400,000 Other Raw Materials 13.5

Boiler $1,200,000 Waste Disposal E.3

Lltilities §2.900,000 Electricity 7.0

Total Equiprment Cost F34 400,000 Fixed Costs 13.3

Capital Recovery 45.0

Added Costs §15 700,000 1250

(% of TP %
Operating Costs (bfyr)

Total Capital Investrent 550,100,000 Feedstock $13 400 D00

CsL $E00.000

Denaturant 300,000

Other Raw Matl. Costs 510,800,000

Waste Disposal §1,300 000

Electricity §2,000 000

Theoretical Yields Ethanol Fixed Costs £3,900 000

M Galfyear Capital Recovery $15,400,000

Cellulose 358 F46 700,000
Aylan 6.3

hannan 8.4 Rewvenue (§iyr)

Galactan 23 Ethanal $36 400,000

Lignin §10,300 000

Total Maximum (MM Galfyr) 541 $46 700,000
Maximurm Yield (Galton) 112.8
Current Yield (ActualThear) 51%
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