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Presentation Outline

1. Scope of work

2. Major work products

3. Research report outline

4. Data overview



Scope of Work

ÅRecommend LCA scores or data source

ÅResearch 2005 Midwest Fuel Baseline

ÅReview analysis from Energy Choice Simulator 
generated by staff

ÅProvide additional guidance as requested by 
Model Rule subgroup



Work Products

ÅFinal report on LCAs, Baseline and Energy 
Choice Analysis

ÅAssumptions book (appendix to report)

ÅModel Rule comments & recommendations



Timeline
(Week of)

aŀǊŎƘ нн ΧΧΧΧΧΧΦΦ Draft LCA/Baseline analysis

!ǇǊƛƭ мф ΧΧΧΧΧΧΦΦΦΦΦComments on model rule

May о ΧΧΧΧΧΧΧΧΦΦNear final drafts

June т ΧΧΧΧΧΧΧΧΦΦFinal draft for all documents



Analysis Outline

1. Review of LCA models 
Å Scores used in other LCFS programs

2. Midwest fuel sources
Å Baseline estimate

3. Assumptions
Å Economic growth
Å Fuel prices
Å Policy assumptions
Å Feedstock availability
Å LCA scores

4. Scenarios
Å Reference
Å 10% LCFS
Å Oil sands LCA improvement
Å Ethanol LCA improvement
Å Electric vehicles
Å Other?

5. Discussion of results
6. Conclusion (recommendations?)



Paul Meier

Associate Scientist, Engineering Physics

Director, UW Energy Institute

ÅWill study GREET used in RFS2

ÅProduce breakdowns of GREET inputs for 
Midwest



Baseline

n =  Fuel pathway

Fn =  Volume from fuel pathway n (gal, etc)

En =  Energy content of fuel n (MJ/gal)

In  =  Average fuel carbon intensity of n (g/MJ)

AFCIbaseline = (ңFn*En*In )/ ңFn*En
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PADD 2 Crude Oil Sources 
2005

PADD movements: http://tonto.eia.doe.gov/dnav/pet/pet_move_ptb_dc_R20-R10_mbbl_a.htm 
Imports: http://tonto.eia.doe.gov/dnav/pet/pet_move_impcp_a2_r20_epc0_ip0_mbbl_a.htm
Domestic: http://tonto.eia.doe.gov/dnav/pet/pet_crd_crpdn_adc_mbbl_a.htm 

Note: PADD 2 includes Kentucky, Oklahoma and Tennessee

Dane McFarlane, Great Plains Institute, 2010



PADD 3
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Dane McFarlane, Great Plains Institute, 2010
Source: EIA
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Gasoline Ethanol % Ethanol

Source: EIA State Energy Data System
Note: EIA estimates for ethanol consumption in IA, NE, MN, KS, MO were revised by RFA based on industry sources, 
state agency data, and other information

State Gasoline and Ethanol Consumption (RFA / EIA)

2005

Dane McFarlane, Great Plains Institute, 2010



Gasoline Ethanol % Ethanol

PADD 2 (Total) 35.8 billion 2 billion 5.3%

"Midwest" 29.1 billion 1.7 billion 5.6%

MGA 28 billion 1.66 billion 5.6%

KY, OK, TN 6.8 billion 0.29 billion 4.2%

Source: EIA State Energy Data System
Note: EIA estimates for ethanol consumption in IA, NE, MN, KS, MO were revised by RFA based on industry sources, 
state agency data, and other information

Midwest Gasoline and Ethanol Consumption (RFA / EIA)

2005

RFA Corn Ethanol Carbon 
Intensity Survey

Minimum 58

Maximum 85

Average 71.5

Weighted Average 70.5

gCO2e/MJ

gallons

Production 
3.81 Consumption 

2.01

PADD 2 Ethanol Production and Consumption 2005

Dane McFarlane, Great Plains Institute, 2010



Diesel & Biodiesel

PADD 2 Diesel Production (million gallons)

Sulfur Content 2005 2006 2007 2008 

0 to 15 ppm 64 6,157 12,029 13,429

15 to 500 ppm 10,988 5,900 1,435 1,103

Greater than 500 ppm 2,873 1,950 748 648

Total 13,926 14,006 14,2120 15,180

http://tonto.eia.doe.gov/dnav/pet/pet_sum_snd_d_r20_mbbl_a_cur-3.htm

PADD 2 Biodiesel Production (million gallons)
Biodiesel Production FY2005 FY2008 FY2009

PADD 2 ? 461 292

"Midwest" ? 421 265

KY, OK, TN ? 41 27
Source: Biodiesel Board                                 άaƛŘǿŜǎǘ" includes IL, IN, IA, KS, MI, MN, MO, NE, ND, OH, SD, WI

Note: Production levels fell significantly from 2008 to 2009 for two primary 
ǊŜŀǎƻƴǎΥ мύ ǘƘŜ ŜŎƻƴƻƳƛŎǎ ǿŜǊŜƴΩǘ ŀǎ ƎƻƻŘΤ ŀƴŘ нύ ǘƘŜ 9ǳǊƻǇŜŀƴ ƳŀǊƪŜǘ ǿŀǎ 
shut off.

Dane McFarlane, Great Plains Institute, 2010



Alternative Fuels

State CNG Electric E85 Hydrogen LNG LPG Total

PADD 2 Total 12,224 625 10,933 0 33 51,409 75,224

Midwest Total 9,981 467 9,045 0 28 38,132 57,653

US Total 166,878 5,219 38,074 25 22,409 188,171 420,778

EIA Estimated Consumption of Alternative Fuels by State and Fuel Type, 2005

Thousand Gallons Gasoline Equivalent

CNG Electric E85 Hydrogen LNG LPG

PADD2

Midwest

http://www.eia.doe.gov/cneaf/alternate/page/atftables/afv_hist_data.html
Dane McFarlane, Great Plains Institute, 2010

http://www.eia.doe.gov/cneaf/alternate/page/atftables/afv_hist_data.html


USDA Corn Production

http://www.fas.usda.gov/psdonline/psdQuery.aspx
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Dane McFarlane, Great Plains Institute, 2010

http://www.fas.usda.gov/psdonline/psdQuery.aspx
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U.S. Corn Yield Projections to 2025

15-YEAR TREND MONSANTO PROJECTIONS

U.S Corn Yield Projections to 2025

Å16.5 - 24 billion bushels of corn in 2025

Å@ 3 gal/bu: 49 ς72 billion gal corn ethanol

Dane McFarlane, Great Plains Institute, 2010



AERI Heavy Crude Study

http://eipa.alberta.ca/home/lifecycle.aspx

Conv. Gasoline
Reformulated 

Gasoline Diesel

SAGD Bitumen via Coking 
Upgrader

115.7 116.1 112.7

Bitumen via Dilbit with 
Diluent Return

113.3 113.1 111.2

Bachaquero 101.7 101.9 100.2

Maya 102.2 102.1 102.5

Arab Medium 98.8 98.3 98.2

Mars 103.1 103.9 103.5

Bonny Light 106.8 106.4 106.9

Kirkuk Blend 102.2 101.7 102.1

CA TEOR 113.5 114.2 112.9

SAGD SCO - Ckr 115.7 116.1 112.7

SAGD SCO - EB - Bed 118.5 118.9 115.6

SAGD Bitumen 113.3 113.1 111.2

Dilbit 108.1 105.4 103.4

Mining SCO - Ckr 107.8 108.2 104.7

Mining Bitumen 105.5 105.4 102.7

Total Direct CO2e Emissions g/MJ

SAGD: Steam Assisted Gravity Drop (In Situ Oil Sands Extraction)

SCO:    Synthetic Crude Oil (Upgraded Bitumen)

Dane McFarlane, Great Plains Institute, January 2010

http://eipa.alberta.ca/home/lifecycle.aspx
http://eipa.alberta.ca/home/lifecycle.aspx


LCA Comparison
Fuel Pathway CARB GREET MN* eGRID

Sweet Crude Gasoline 95.86 90.34 91.98

Oil Sands Gasoline 107.7 / 131.5 104.07 105.04

Sweet Crude Diesel 94.71 91.87 92.44

Oil Sands Diesel 107.7 / 131.5 104.62 105.48

FT Diesel Coal 153.2 / 178.7 221.04 221.23

LNG 72.38 74.63 74.83

CNG 68.00 74.52 76.34

LPG 100 / 109 (?) 76.78 77.05

Oil Shale 120.9 / 256.9

Corn EtOH 69.40 67.31 60.66

Corn EtOH w/Stover Heat 63.60 35.96 32.43

Corn Stover EtOH 8.37 7.19

Forest Biomass EtOH 20.69 19.95

Switchgrass EtOH 10.76 6.92

Prairie Grass EtOH 10.76 6.82

Miscanthus EtOH 10.76 6.81

Biodiesel pending / 15.84 23.55 17.10

Electricity 124.10 222.72

Hydrogen 142.20/98.80

Dane McFarlane, Great Plains Institute, January 2010g/MJ CO2e

*Preliminary results. Do not use until final UMN report is published



RFS2 Discussion Points

Difference between the RFS2 and the LCFS 
program

ÅProgram Structure

ÅModeling Differences

ÅCompliance Requirements 

Dane McFarlane, Great Plains Institute, 2010



Next Steps

ÅDevelop assumptions for projections:

ïEconomic & population growth

ïFuel prices

ïCrop production and efficiencies

ÅDevelop LCA modeling approach. 



Thank You


