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"Square Boxes"
Wet Mills and Others

U.S.  FUEL  ETHANOL  PRODUCTIONU.S.  FUEL  ETHANOL  PRODUCTION
-- Second Cycle Second Cycle -- 19911991--19991999 THIRD CYCLE USATHIRD CYCLE USATHIRD CYCLE USA

2009 – 50+ bankruptcies2009 2009 –– 50+ bankruptcies50+ bankruptcies
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MULTIPLE FEEDSTOCKSMULTIPLE FEEDSTOCKSMULTIPLE FEEDSTOCKS
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CASTILLA  y  LEONCASTILLA  y  LEONCASTILLA  y  LEON
WHEAT, BARLEY, AND WHEAT, BARLEY, AND 
OTHER GRAINS YIELD  OTHER GRAINS YIELD  
PROPORTIONAL  TO PROPORTIONAL  TO 
STARCH  CONTENTSTARCH  CONTENT

EXAMPLE
20 MM  GPY  PLANT
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FEEDSTOCK
Ton/Yr

WHEATWHEAT

BARLEYBARLEY

210,000 (+8%)

CORN CORN (base)(base)

DDGS
Ton/Yr

70,000 (+26%)

234,000 (+21%) 98,000 (+77%)

194,000 55,500
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OPERATING  COSTOPERATING  COST

+ 15 - 20 %

+ 2 - 3 CENTS PER GALLON
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BARLEY  vs.  CORNBARLEY  vs.  CORN
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INVESTMENTINVESTMENT + 20 - 30 %

OPERATING  COSTOPERATING  COST + 4 - 6 CENTS PER GALLON
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Even if capture Even if capture halfhalf of of 
differential between differential between ““fire salefire sale””

pricing and true valuepricing and true value……

Adds $1 billion per year Adds $1 billion per year 
Or 10Or 10¢¢ per gallonper gallon
Or 25Or 25¢¢ per bushelper bushel

Consequences of Industry PracticeConsequences of Industry Practice
re: Animal Feed re: Animal Feed CoproductsCoproducts

•• If agriculture system is viewed as a whole, If agriculture system is viewed as a whole, 
the livestock industry captures the the livestock industry captures the 
differential.  Therefore, the valuedifferential.  Therefore, the value--added added 
money remains in the money remains in the agag community.community.

•• If export, the differential valueIf export, the differential value--added added 
potential is lost to USA agriculture.potential is lost to USA agriculture.

Why do we fret about Why do we fret about 
the the blend wallblend wall and and 

ignore the ignore the feed wallfeed wall??
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BIOMASSBIOMASSBIOMASS

IF
BIOMASS FOR BOILER FUEL (USA)

(10MMM GPY ETHANOL)
@ US$50 / TON BIOMASS

THEN – $1,000,000,000
OR – 10¢ / GAL

VS. – 25¢ / GAL (NATURAL GAS)
SAVINGS – $1,500,000,000 PER YEAR
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VS.VS. –– 2525¢¢ / GAL (NATURAL GAS)/ GAL (NATURAL GAS)

SAVINGSSAVINGS –– $1,500,000,000 PER YEAR$1,500,000,000 PER YEAR



ALTERNATIVELY, IF 
SAME BIOMASS CONVERTED

TO ETHANOL

THEN – 1.5 BILLION GAL / YR.

VS.
BOILER FUEL VALUE

$1.5 BILLION / YR.
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GENERATOR

SUGARSUGAR
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TO GRIDTO GRID

STEAMSTEAM

0.8 to 1
9 to 1
1.67  to  1 (fossil fueled)
5 to 1 (biomass fueled)
?

0.8 to 10.8 to 1
9 to 1
1.67  1.67  to  1 (fossil fueled)
5 to 1 (biomass fueled)
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TOTAL ENERGY  BALANCE
(Energy  ratio*)
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Ethanol (GRAIN)Ethanol Ethanol (GRAIN)(GRAIN)

GasolineGasolineGasoline
Ethanol (SUGAR)Ethanol Ethanol (SUGAR)(SUGAR)

Ethanol 
(Cellulose)
Ethanol 
(Cellulose)

*Energy  ratio = useful energy produced*Energy  ratio = useful energy produced
to total fossil energy consumedto total fossil energy consumed

Ethanol (GRAIN)Ethanol Ethanol (GRAIN)(GRAIN)

NORTH WEST TERMINALNORTH WEST TERMINAL
UNITY, SASKATCHEWANUNITY, SASKATCHEWAN
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175 Billion Gallons per year   175 Billion Gallons per year   175 Billion Gallons per year   

U.S.A.
LIQUID  FUEL  DEMAND

U.S.A.U.S.A.
LIQUID  FUEL  DEMANDLIQUID  FUEL  DEMAND

CornCorn Million TonsMillion Tons
RequiredRequired 1,8501,850

ProducedProduced 310310
Max. Possible ProductionMax. Possible Production 500500

Natural gas

IS THERE
ANOTHER WAY?
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GENERATION 1.5GENERATION 1.5GENERATION 1.5
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““Wild WheatWild Wheat”” ““WheatWheat””

““High ProteinHigh Protein””

““Energy WheatEnergy Wheat””

““High StarchHigh Starch””

ENERGY WHEATENERGY WHEAT
AND BARLEYAND BARLEY

Biomass Fuel

TECHNOLOGY
ASSESSMENT
TECHNOLOGYTECHNOLOGY
ASSESSMENTASSESSMENT

FEEDSTOCK PROCESSING
TO ETHANOL

FEEDSTOCK PROCESSINGFEEDSTOCK PROCESSING
TO ETHANOLTO ETHANOL

•Sugar
•Starch (grains)
•Ligno-cellulose

•Proven, reliable, economic
•Proven, reliable, economic
•Unproven, unreliable,
uneconomic



Is Corn the Bridge to
Cellulose Ethanol?
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Do we need
a new paradigm?

(Generation 1.5)
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(Generation 1.5)(Generation 1.5)

•Sugar
•Starch

New sources, conventional
technology

Boiler fuel with ethanol in
special circumstances

•Ligno-cellulose

Is Corn Really
the Bridge to
Small Grains
Feedstocks?
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