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a sub-pathway of the Ethanol from Corn (Dry Mill; Dry DGS, NG) Pathway, because except for 

the points of deviation summarized in this report, our pathways are identical to the Corn Ethanol 

(Dry Mill; Wet DGS, NG) Pathway described in the Detailed California-Modified GREET 

Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle analysis and the Detailed California-

Modified GREET Pathway for Sorghum Ethanol.2 

We have used the CA-GREET Model 1.8b to calculate the lifecycle greenhouse gas 

emissions of these sub-pathways. The pathway descriptions and carbon intensity values, based 

on the input changes to the model described in the attachments, are shown in the following table.  

 

Table 1: Albion Pathway Descriptions and Carbon Intensity Values Summary  

 

 

These CI intensity values and our production volumes more than meet the “5-10” 

substantiality rule and the other requirements of a new pathway. 

The following sections of this lifecycle analysis provide the details and documentation of 

our application for new pathways under Method 2A. Portions of the following information are 

considered confidential business information and each page with “Contains Confidential 

Information” in the page header should be considered to contain confidential business 

information. Pages that have been redacted to remove confidential business information have 

“Non-Confidential, Redacted Version” in the header. Where redaction has occurs in the text, it is 

marked with one or more “x” symbols. The number of “x” symbols has no meaning. Each 

electronic file that includes the word “CONFIDENTIAL” in the file name should be considered 

to contain confidential business information. If the electronic file does not contain any 

confidential business information the file name includes the word “PUBLIC”. 

                                                 
2 Detailed California-Modified GREET Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle analysis, 
Version 2.1, published February 27, 2009. 

Pathway 
Number

Feedstock Co-Product CI, gCO2/MJ
Input Value 

Tables
Calculation of 
Input Values

CI Calculation 
Tables

1 Corn 100% DDGS 86.49 Table 2 Table 7 Table 10

2 Corn 100% MDGS 82.37 Table 3 Table 8 Table 11

Valero Albion Dry Mill Ethanol Plant New Pathway CI Values and Cross-Reference 
for Key Tables in Lifecycle Analysis
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IV. Basis for the Input Values  
 
Ethanol Production - Selection of Production Period for Calculations 

The input values presented in this application are based on the 24-month period from 

June 2013 through May 2015, the “Production Period.”  This period was selected based on the 

plants operating history and the most recent monthly data available at the start of the Method 2A 

application process. 

 

 

 

Distillers Corn Oil Considerations 

 The Albion plant began producing distillers corn oil from the distillers grains co-product 

stream in February 2014. Once production stabilized distillers corn oil production has averaged 

xxx pounds of distiller’s oil per gallon of ethanol produced.4  This production amount is 

consistent with other dry-mill ethanol plants extracting distiller’s oil.  By comparison, the default 

DGS production on a bone dry basis is xxx pounds of DGS per gallon of ethanol in the default 

corn dry-mill pathway. The DGS in the default pathway includes the distillers corn oil since 

there is no extraction of distillers corn oil in the default pathway process flow sequence. The 

distiller’s oil extracted by Albion is approximately xxx of the DGS production before distillers 

corn oil extraction. Distillers corn oil from the Albion plant is used mainly as animal feed and 

feedstock for biodiesel and renewable diesel. Given the relatively small amount of extracted 

distiller’s oil to the total DGS production, and the relatively small fraction of the CI represented 

by co-product production, for the purpose of calculating the CI of the Albion new pathways, the 

distiller’s oil has been assumed to be part of the DGS production. 

 

  

                                                 
4 Distillers corn oil production during March-June 2014 averaged xxx pounds per gallon of anhydrous ethanol 
production and xxx pounds per bushel of corn. 
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V. CA-GREET Model Output, CI Calculations and Analysis of Results 

 
The Albion corn ethanol pathway carbon intensity values are a sub-pathway of the Midwest, 

Dry-Mill, 100% DDGS Co-product, 100% natural gas fuel ethanol plant pathway that has a carbon 

intensity value of 98.40 gCO2e/MJ.  The following table shows the calculation of the default pathway 

using the same downloaded version of the CA-GREET 1.8b model as was used to calculate the CI of 

the new pathways in this report. 

Table 9: CI of Default Corn Ethanol Dry Mill, 100% DDGS, Natural Gas Fuel Pathway 

 
 

 

The carbon intensity values for the new pathways of the Albion ethanol plant with 100% 

DDGS production is 86.49 gCO2e/MJ. 

 
Table 10: CI Calculation of Albion Corn Ethanol, 100% DDGS Pathway: 

This table is considered Confidential Business Information and is not included in this non-

confidential, redacted version of the application. 

 
 

 
 
 

The carbon intensity values for the new pathways of the Albion ethanol plant with 100% 

WDGS production is 82.37 gCO2e/MJ. 

Table 11: CI Calculation of Albion Corn Ethanol, 100% MDGS Pathway: 

IPPC factors Corn Ethanol
gCO2e/g gCO2e/mmbtu gCO2e/MJ

US Avg Corn Midwest Location Corn w/loss Total corn + EtOH
Total energy 187,247 1,469,428 187,342 1,656,770
VOC 16.8 55.5 17 72
CO 151.3 31.4 151 183
CH4 25 17.4 73.7 17 91 2,276.8 2.16
N2O 298 41.7 0.4 42 42 12,564.9 11.91
CO2 1 15,064 41,354 15,071 56,426 56,425.9 53.48
Sub-total lifecycle CI before denaturant and lt. vehicle combustion 71,267.6 67.55

0.80
68.35

30
98.35

Total Lifecycle CI before ILUC with denaturant and lt. vehicle combustion effects included
Indirect Land Use Change Factor (ILUC)
Total CI of Pathway including Indirect Land Use Change

Note: The calculated result of this pathway prior to making the input changes for the Method 2A application ethanol plant is 67.55 gCO2e/MJ. 
This matches the Corn Ethanol WTW Analysis result of 67.6 gCO2e/MJ (Table B. GHG Emissions Summary for Dry and Wet Mill Corn Ethanol, 

page 5) before the denaturant and light vehicle combustion factor of 0.8 gCO2e/MJ is added. 

Denaturant and lt. vehicle combustion effects factor

CARB Lookup Table Reference Pathway: Midwest Dry Mill Ethanol Plant, 100% DDGS, NG Fuel Pathway
CA-GREET Model Output

Calculations to convert Output to g/CO2e/MJ
Btu or Grams per mmbtu of Fuel Throughput
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IX. Documents supporting Annual Quantities of Feedstock, Utilities and Production  
 

The input values presented in this application are based on the 24-month period from 

June 2013 through May 2015, the “Production Period.”  The basis for selecting this period is 

explained in Section IV of this report. 

The following table shows the Albion input and output data during the production period. 

 

Table 12: Summary of Inputs and Outputs during the “Production Period” 

This table is considered Confidential Business Information and is not included in this non-

confidential, redacted version of the application. 
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The utilities quantities in the preceding table showing the actual monthly utility use are 

documented by the utility invoices with the files named: 

 

NG Invoices  

 Albion Natural Gas Invoices CONFIDENTIAL14Oct14.pdf  

 Albion Natural Gas Invoices CONFIDENTIAL 4Aug15.pdf  

 

Electricity Invoices 

 Albion Electric Invoices CONFIDENTIAL 14Oct14.pdf   

 Albion Electric Invoices CONFIDENTIAL 4Aug15.pdf 

 

The monthly electricity invoices are pro-rated into the calendar months they cover in a 

separate spreadsheet, with the file named: 

Albion Electricity Use Monthly Invoice Reconciliation CONFIDENTIAL 4Aug15.xlsx 

The accuracy and authenticity of all the data in this new pathway application are attested to 

in a letter from Mr. Martin Parrish, Vice President of Alternative Energy and Development at 

Valero Renewable Fuels, LLC, in an accompanying file named: 

 Albion Transmittal Letter Attesting to Accuracy of Data PUBLIC 5Nov14.pdf. 

 


