FutureFuel Chemical Company
CA-GREET Model for Corn oil to Biodiesel

The applicant has conducted its analysis of direct effects on carbon intensity for
this pathway using CA-GREET, v.1.8b (Dec. 2009) (See
http://www.arb.ca.gov/fuels/Icfs/ca_greet1.8b_dec09.xls). The standard inputs
and parameters specified in CA-GREET remain unchanged except as noted in the
input table below. The input table below specifies the spreadsheet location of the
CA-GREET inputs and other parameters that were claimed as confidential business
information or trade secret by the applicant, but it does not disclose the actual
value of such inputs and parameters because they are claimed to be confidential

business information or trade secret.

FutureFuel Input data table (Locations of cells containing Confidential Business
Information are shown, but the actual values of such confidential information are

not disclosed):



Original GREET Company
Parameters Cell Locations Note
values values
Electric Power N83 for C83
(resid oil) 2.31% 2.31%
N84 for C84
(Nat Gas) 45.09% 73.02%
N85 for C85
(Coal) 22.73% 22.73% | Marginal Arkansas
N86 for C86 Electric Power
(Nuclear) 25.97% 0.00%
N87 for C87
(Biomass) 1.93% 1.93%
N88 for C88
(other renew) 0.00% 0.00%
T&D Flowchart® F1393 100% 98.9%
F1394 1400 824
F1397 100% 1.1%
F1398 50 500 .
M1339 0 0 Corn oil fee.dstock
transportation
T&D 1G93 500
IH93 824
IH108 370
I[H111 to IH 132 See Below
ETOH C252 to C256 See Below | To model corn oil
D276 to D280 See Below | transport instead
of using the
biodiesel values in
the original CARB
pathway
BD Total Energy B12 2,116 2,666
NG M172 42.0% 30.8%
Coal M173 0.0% 21.9%
Power M175 2.2% 3.1% | Biodiesel
Methanol M177 40.9% 32.4% | production data
NaOH M178 2.0% 1.6%
Sodium Methylate M179 9.9% 7.8%
HCL M180 3.0% 2.4%
T&D Flowchart’ F1393 100% 100% | . ..
F1394 1,400 2,000 | Biodiesel
3 Transportation
T&D Flowchart F1393 100% 98.9%

! For corn oil transport.

% For biodiesel transport.




F1394 1400 824

C252-
=(T&D'"IH117*0.989+T&D'1G117*0.011)/2000/454/BD!C27*Fuel_Specs!E29/Fuel_Specs!B29*1000
000

C253=('T&D'IH118*0.989+T&D'1G118*0.011)/2000/454/BD!C27*Fuel_Specs!E29/Fuel_Specs!B29
*1000000

C254=("T&D'IH123*0.989+T&D'1G123*0.011)/2000/454/BD!C27*Fuel_Specs!E29/Fuel_Specs!B29
*1000000

C255=("T&D'IH124*0.989+T&D'1G124*0.011)/2000/454/BD!C27*Fuel_Specs!E29/Fuel_Specs!B29
*1000000

C256=('T&D'IH125*0.989+T&D'1G125*0.011)/2000/454/BD!C27*Fuel_Specs!E29/Fuel_Specs!B29
*1000000

D276=T&D'"'GF117+T&D"'GB117*T&D'ICL142
D277=T&D'"GF118+'T&D"'"'"GB118*T&D'ICL142
D278=T&D''GF123+T&D'"'GB123*T&D'ICL142
D279=T&D''GF124+T&D'"'GB124*T&D'ICL142
D280="T&D''GF125+T&D"'GB125*T&D'ICL142

IH111 to IH132 were all changed to be rail rather than truck, similar to the formulas in IF for tallow
rail transport.

IH111=IH$93*(IH$108+IH$109)*(IH$95*(1+$B170)+IH$106*$P$85*$R170)
IH112=IH$93*(IH$108+IH$109)*(IH$95*(1+$B171)+IH$106*$P$85*$R171)
IH113=IH$93*(IH$108+IH$109)*(IH$95*$B172+IH$106*$P$85*$R172)
IH114 No Change
IH115=IH$93*(IH$108+IH$109)*(IH$95*(1+$B174)+IH$106*$P$85*$R174)

IH117=(((EF!$S33+$B175)*IH$95+(EFI$AB33+$R175)*IH$106*$P$85)*H$108+((EFI$S46+$B175)*
IH$95+(EFI$ABA6+$R175)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH118=(((EF!$S34+$B176)*H$95+(EFI$AB34+$R176)*IH$106*$P$85)*H$108+((EF!I$SA7+$B176)*
IH$95+(EFI$ABA7+$R176)*IH$106*$P$85)*IH$109)*H$93/1000000

IH119=(((EF!$S35+$B177)*IH$95+(EFI$AB35+$R177)*IH$106*$P$85)*H$108+((EFI$S48+$B177)*
IH$95+(EFI$ABA8+$R177)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH120=(((EF'$S36+$B178)*IH$95+(EF!$AB36+$R178)*IH$106*$P$85)*IH$108+((EF!$S49+$B178)*
IH$95+(EF!$AB49+$R178)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH121=(((EF!$S37+$B179)*IH$95+(EFI$AB37+$R179)*IH$106*$P$85)*IH$108+((EF!$S50+$B179)*
IH$95+(EFI$AB50+$R179)*IH$106*$P$85)*IH$109)*H$93/1000000

IH122=(((EF!$S38+$B180)*IH$95+(EF!$AB38+$R180)*IH$106*$P$85)*IH$108+((EF!$S51+$B180)*
IH$95+(EFI$AB51+$R180)*IH$106*$P$85)*IH$109)*IH$93/1000000

% For corn oil transport.



IH123=(((EF!$S39+$B182)*IH$95+(EFI$AB39+$R182)*IH$106*$P$85)*IH$108+((EF!$S52+$B182)*
IH$95+(EFI$AB52+$R182)*IH$106*$P$85)*IH$109)*H$93/1000000

IH124=(((EF!$S40+$B183)*IH$95+(EFI$AB40+$R183)*IH$106*$P$85)*IH$108+((EF!$S53+$B183)*
IH$95+(EFI$AB53+$R183)*IH$106*$P$85)*IH$109)*H$93/1000000

IH125=(((EF!$S41+$B184)*IH$O5+(EFI$ABAL+$R184)*IH$106*$P$85)*H$108+((EF!$S54+$B184)*
IH$95+(EF!$AB54+$R184)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH127=(((EF'$S33*IH$92+$B186)*IH$95+(EF! $AB33*IH$92+$R 186)*IH$106*$P$85)*IH$108+((EF!
$S46*IH$92+$B186)*IH$95+(EFISABA6*IH$92+$R186)* H$106*$P$85)*IH$109)*IH$93/1000000

IH128=(((EF'$S34*IH$92+$B187)*H$95+(EF!$AB34*H$92+$R187)*H$106*$P$85)*IH$108+((EF!
$S47*IH$92+$B187)*H$95+(EFISABA7*H$92+$R187)*IH$106*$P$85)*H$109)*IH$93/1000000

IH129=(((EF'$S35*IH$92+$B188)*IH$95+(EF! $AB35*IH$92+$R188)*IH$106*$P$85)*IH$108+((EF!
$S48*IH$92+$B188)*IH$95+(EFI$ABA8*IH$92+$R188)* I H$106*$P$85)*IH$109)*IH$93/1000000

IH130=(((EF!$S36*IH$92+$B189)*H$95+(EFISAB36*IH$92+$R189)*H$106*$P$85)*IH$108+((EF!
$S49*IH$92+$B189)*IH$95+(EFISABA9* H$92+$R189)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH131=(((EF'$S37*IH$92+$B190)*IH$95+(EF!SAB37*H$92+$R190)*IH$106*$P$85)*IH$108+((EF!
$S50*IH$92+$B190)*IH$95+(EFISAB50*IH$92+$R 190)*IH$106*$P$85)*IH$109)*IH$93/1000000

IH132=(((EF!$S38*IH$92+$B191)*IH$95+(EF!$AB38*IH$92+$R191)*IH$106*$P$85)*IH$108+((EF!
$S51*IH$92+$B191)*IH$95+(EFI$AB51*IH$92+$R191)*IH$106*$P$85)*IH$109)*IH$93/1000000



