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General Information 
 
Arkalon Ethanol is a 110 million gallon capacity dry mill plant located in Liberal, 

Kansas. The plant’s fuel is unique in that it is produced from both locally-sourced, non-

irrigated sorghum and locally-sourced corn feedstocks grown using efficient, large scale 

production methods and processed in a dry-mill, natural gas-fired cogeneration plant.  

Implementation of advanced plant process controls also results in greater efficiency and 

less energy consumption per unit of output.  Other unique attributes of the plant’s value 

chain include distribution of wet distillers grain co-product locally and ethanol transport 

to California solely by rail.  The following method 2B pathway application describes 

the elements that contribute to the fuel’s significantly lower carbon intensity (CI) value.  

While Arkalon Ethanol’s fuel is produced from corn and sorghum that are combined at 

the beginning of the process and undifferentiated from that point forward, two individual 

CI values were calculated per CARB recommendation for accounting purposes.  Each CI 

represents ethanol produced using either 100% corn or 100% sorghum.  Arkalon 

Ethanol’s corn CI is 80.17 gCO2e/MJ and sorghum CI is 76.22 gCO2e/MJ.  The 100% 

corn CI is 9.93 gCO2e less respectively than the most similar pathway currently listed in 

the CARB lookup table: Midwest; Dry Mill; Wet DGS, NG= 90.1 gCO2e/MJ.  The 100% 

sorghum CI is 8.17 gCO2e less respectively than the most similar pathway currently 

provided by CARB: Internal Priority Pathway Midwest; Dry Mill; Sorghum; Wet DGS, 

NG= 84.36 gCO2e/MJ.   
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July 26, 2010 

 
Application for the Establishment of a New Fuel Pathway under the 

California Low Carbon Fuel Standard 
 

Instructions 
 
Use the form below to apply for a new or modified fuel pathway under the Method 2A 
and 2B provisions of the California Low Carbon Fuel Standard (LCFS).  Submittal of this 
form initiates the formal pathway evaluation process.  Because that process is subject to 
strict time constraints, prospective applicants should discuss their proposals with 
Air Resources Board (ARB) staff prior to submitting a completed application form.  Staff 
will advise potential applicants on the documentation that must be submitted along with 
this form.  A list of LCFS Method 2A/2B staff contacts appears in the final section of this 
document.  Submission of an incomplete application packet will result in delays, which 
could in turn lead to denial.  This application form is to be submitted as a cover sheet to 
the full Method 2A or 2B application packet.  A general list of the types of supporting 
information that must be submitted with a 2A/2B application appears in Section IV, of the 
application form 
 
The full method 2A/2B application process is described in detail in a document entitled 
Establishing New Fuel Pathways under the California Low Carbon Fuels Standard.  This 
is available at:  
 
 http://www.arb.ca.gov/fuels/lcfs/012010newguideline.pdf) 
 
Lifecycle analysis reports included with Method 2A/2B application packets should be 
similar in format, content, and scope to those already approved under the LCFS.  
Examples of approved life cycle analyses can be found at  
 
 http://www.arb.ca.gov/fuels/lcfs/workgroups/workgroups.htm#pathways 
 
Applicants may designate portions of their submittals as trade secrets.  All information so 
designated will be treated in accordance with 17 CCR §§ 91000-91022 and the 
California Public Records Act.  In deciding on what information to designate as secret, 
applicants must consider the public nature of the rulemaking process.  New and modified 
pathways can be approved only if enough information is available publicly to justify that 
approval. 
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Method 2A and 2B Application Form 
 
I. Application Submission Date:   

 
II. Company Contact Information 
 

a. Company Name:  Arkalon Ethanol, LLC 
 
b. Mailing Address:   
 

Address Line 1 8664 Road P 

Address Line 2 PO Box 1007 

City Liberal 

State/Province KS 

Zip/Postal Code 67901 

 
c. Main Company Phone Number:  Tom Willis, CEO  
                                                     Office 620-626-2021 
 
d. Secondary Company Phone Number: Tom Willis, CEO  
                                                              Cell 620-655-8228 

 
e. Fax number:  620-624-2919 
 
f. Company Web Site URL: www.conestogaenergy.com 
 
g. Primary Method 2A/2B Contact Person:   
 
 Name: Lauren Wittig 
 
 Position/Title: Senior Consultant 
 
 Affiliation/Firm: Camco 

 
 Email Address: lauren.wittig@camcoglobal.com 
 
 Office Phone Number: 303-847-4220 
 
 Mobile Phone Number: 303-437-6543 
 
 Fax Number: 303-410-6644 
 
h. Consultant/Third Party Application Preparer:  
 
 Name:  Garth Boyd 
 
 Position/Title: SVP Agriculture 
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 Affiliation/Firm: Camco 
 
 Email Address: garth.boyd@camcoglobal.com 

 
 Mobile Phone Number: 910-284-1765 
 
 Fax Number: 303-410-6644 
 
 Consulting entity’s web site URL:  http://na.camcoglobal.com 
 
i. LCFS Reporting Tool Organization ID code (if known):  
 
j. U.S. Environmental Protection Agency (U.S. EPA) Company ID (if known): 

70247 
 
k. U.S. EPA Facility ID (if known):  

 
III. Pathway Information 
 

a. Pathway application type.  Applicants are encouraged to discuss their 
pathway application types with ARB staff before proceeding.  Please check 
one box only. 

 
 Method 2A:  Sub-pathway  Method 2B:  New Pathway  

 
b. Brief description of proposed pathway.  Please emphasize the important 

innovations and/or distinctive characteristics associated with the proposed 
pathway or sub-pathway. 

 

The proposed pathway is for ethanol made from locally-sourced, non irrigated milo 

and locally-sourced corn feedstocks grown using highly efficient, large scale production 
methods and processed in a Kansas dry-mill, natural gas-fired cogeneration plant.  
Implementation of advanced plant process controls also results in greater efficiency and 
less energy consumption per unit of output.  In addition the plant’s purchased electricity 
is sourced from a lower-carbon generation profile.  Ethanol transport to California is 
unique due to the fact that the product is loaded into railcars at the plant due to a rail 
spur located on site.  The wet distillers grain co-product is sold and transported to 
nearby feedlots.  While Arkalon Ethanol’s fuel is produced from corn and sorghum that 

are combined at the beginning of the process and undifferentiated from that point 
forward, two individual CI values were calculated per CARB recommendation for 
accounting purposes.  Each CI represents ethanol produced using either 100% corn or 
100% sorghum.  Arkalon Ethanol’s corn CI is 80.17 gCO2e/MJ and sorghum CI is 76.22 

gCO2e/MJ.  The 100% corn CI is 9.93 gCO2e less respectively than the most similar 

pathway currently listed in the CARB lookup table: Midwest; Dry Mill; Wet DGS, NG= 
90.1 gCO2e/MJ.  The 100% sorghum CI is 8.14 gCO2e less respectively than the most 

similar pathway currently provided by CARB: Internal Priority Pathway Midwest; Dry Mill; 
Sorghum; Wet DGS, NG= 84.36 gCO2e/MJ.   
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c. For Method 2A Applications only 
 

1. Reference pathway (Existing fuel pathway to which the proposed new 
sub-pathway is most closely related).  The carbon intensity of the 
reference pathway must be higher by at least 5 gCO2e/MJ than the 
carbon intensity of the proposed pathway described in this application.  
Show all pathway information exactly as it appears in the LCFS Lookup 
Table: 

 
Fuel:  
 
Pathway Description:  
 
Carbon Intensity Values (gCO2e/MJ):   
 
  Direct Emissions:   
 
  Land Use or Other Indirect Effect:  
 
  Total:  

 
 

2. Compositional differences (if any) between the fuel produced by the new 
sub-pathway and the reference pathway identified in item c, 1, above). 

 

  
 1.   Scenario: feedstock (corn:sorghum vs. corn)  
 2.   Ethanol production: fuel usage 

 3.   Ethanol production: power usage 

 4.   Feedstock: transportation 

 5.   Co-product: transportation  

 
 

d. Final carbon Intensity of the proposed pathway or sub-pathway:                 
Arkalon Ethanol’s corn CI is 80.17 gCO2e/MJ and sorghum CI is 76.22 

gCO2e/MJ. 
 
e. Annual volume of fuel that would be produced using the proposed new sub-

pathway (millions of gallons per year [MGY]).   
 110 MGY 
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1. This production volume is expected to be achieved within how many 
years from the start of production?  

 From the beginning of production. 
 
2. Does the applicant expect this volume be achieved by a single or by 

multiple facilities? 
 

 A single facility  Multiple facilities 
 

3. If the applicant expects this volume to be achieved by multiple facilities, 
would all facilities be owned by a single firm? 

 
 Single firm  Multiple firms 

 
f. Lower Heating Value of the fuel to be produced from new sub-pathway 

(megajoules per gallon):   
 19.3 MJ/gal 
 
g. The range of production volumes over which the proposed pathway carbon 

intensity value is valid.  The values reported below must be supported in the 
documentation accompanying this application.   

 

 
Fuel Volume 

Units (gallons; 
litres; joules,etc.) 

Lower bound of 
production volume range 

0 gal/yr 

Upper bound of 
production volume range 

110,000,000 gal/yr 
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h. Please provide any information that may be helpful in determining the land 
use change impacts (if any) of the proposed pathway.  Although it is ARB’s 
responsibility to perform all land use change impact analyses, the applicant 
may provide any information that may be useful to the ARB in completing that 
analysis. 

 

 
 

 
 
IV. Application Submittal Checklist.  Listed below are the documents and files that 

may be submitted in support of a method 2A/2B application.  Check the box to 
the left of each document or file type included in your submittal.  After each 
submittal category is a check box labeled “includes trade secrets.”  Check that 
box if the submittal category contains any information the applicant considers to 
be a trade secret.  In the actual submittal, the specific information falling into the 
trade secret category must be clearly marked.  Additional information regarding 
the submission of trade secrets can be found in the Instructions above. 

 
 Life cycle analysis report 

  Includes trade secrets 

 Engineering reports  

   Includes trade secrets 

 Equipment technical specifications  

   Includes trade secrets 

 Production process schematics, technical drawings flow diagrams, 
maps, or other graphical representations 

   Includes trade secrets 

 Technical papers or journal articles 

   Includes trade secrets 

 Emissions monitoring data or emissions modeling results 

   Includes trade secrets 
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 Spreadsheets, data files, and similar files documenting the 
calculations behind the fuel life cycle analysis 

   Includes trade secrets 

 Other:  In the space below, describe any additional submittals.  
Rationales for documents submitted or omitted may also be 
provided. 

   Includes trade secrets 

 
Additional documentation related to ethanol production plant operations includes: 
 
Letter from the plant's electricity provider detailing a unique lower-carbon generation 

profile 
 
Bills of lading for feedstock 
 

 
 

ARB Method 2A and 2B Application Process Contacts 
 

Name Phone Number E-mail Address 

John Courtis 916-323-2661 jcourtis@arb.ca.gov 
Wes Ingram 916-327-2965 wingram@arb.ca.gov 
Chan Pham 916-323-1069 cpham@arb.ca.gov 
Kevin Cleary 916-323-1009 kcleary@arb.ca.gov 
Alan Glabe 916-323-2416 aglabe@arb.ca.gov 
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Introduction 
 
The following table provides a summary of all appendices included in the application.  Each 
appendix correlates to one of the documents specified in Section IV of the application. Each 
document contains supporting data, which are also provided within the respective appendix.   
 

Appendix Document Type Supporting Data 
Industry sorghum farm production 
dataset 
Feedstock transport mode and 
distance data within KS 1 LCA Report  

Fuel off-take agreements from KS 
to CA 

2 Production Process 
Schematics Process flow diagrams of plants 

Stationary combustion equipment 
lists 
CEM summary reports  3 

Equipment 
Technical 
Specifications CHP (Plant fuel receipts and 

energy balance)        
Plant air quality operating permits 

4 Emission Monitoring 
Data Plant air quality construction 

modification permits 

Other: Contract  
Long-term power purchase 
agreement of unique generation 
profile 5 

 Other: Third-party 
letter 

Details of generation profile 
provided by the cooperative 

6 
GREET Calculation 
Workbook (modified 
for sorghum and 
corn inputs) 

Details carbon intensity 
calculations 
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Table of Appendices 
 

Appendix 1 Life Cycle Analysis Report 
Includes trade secrets 

Appendix 2 Production Process Schematics  
Includes trade secrets 

Appendix 3 Equipment Technical Specifications  
Includes trade secrets 

Appendix 4 Emissions Monitoring Data  
Includes trade secrets 

Appendix 5 Other Supporting Documents  
Includes trade secrets 

Appendix 6 GREET Calculations 
Includes trade secrets 
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Appendix 1 
Life Cycle Analysis Report  

 
1.1  Arkalon LCA Report 
 

1.2  Sorghum Farming 
 

1.3  Corn and Sorghum Transport
 

1.4   Ethanol Transport 
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1.1  Arkalon LCA Report 
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Detailed Life Cycle Analysis Report 

Midwest ethanol produced using sorghum and corn in a natural 
gas fueled combined heat and power dry mill generating wet 

distillers grain co-products 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

December 2010 
Version 2.0 
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Introduction 
 
This document describes the energy and inputs necessary to produce dry mill ethanol in the 
110,000,000 gallon capacity Arkalon Ethanol, LLC plant located in Liberal, Kansas.  The plant 
produces ethanol fuel from corn and sorghum feedstocks grown locally.  The plant achieves a 
high degree of efficiency due to the use of power and heat from a cogeneration unit located within 
the plant as well as through enhanced levels of process controls.  Wet distiller grains co-products 
are distributed regionally while the ethanol is transported to California blending terminals.  Figure 
1 provides an overview of the fuel pathway described in subsequent sections of this report.  
Unless otherwise stated, all calculations related to the corn portion of the feedstock are based on 
CARB default values in the Detailed California-Modified GREET Pathway for Corn Ethanol, 
February 27, 2009, Version 2.1.  Default values are denoted in italics.  Lists of documents 
supporting the unique values reported in this document are included in each section of the Well-
To-Tank Details portion of the report. These documents are provided within Appendices 1-6 of 
the application package. 
 
 

Corn Cultivation 

Corn Transport 

Ethanol Production  

Ethanol Transport 
and Storage 

Sorghum Transport 

Sorghum Cultivation 

Chemical Inputs 

Denaturant 
 

 
Figure 1 WTT Components for Ethanol Transported to California 
 
 
 
Table A Summary of Carbon Intensity 
 
Arkalon 

100% CORN 100% SORGHUM
CI (WTT)  excluding indirect land use emissions (gCO2e/MJ) 48.73 38.12
CI (WTW) excluding indirect land use emissions (gCO2e/MJ) 49.53 38.92
CI (WTW) including indirect land use emissions (gCO2e/MJ) 79.53 68.92  
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Table B Energy Use by Stage 
 

Feedstock growing 
and transport to plant

Ethanol production 
and transport to 

Refuelling station
CI (WTT) Corn growing + Ethanol 

production

Loss factor

Total energy

Fossil fuels

Coal

Natural gas

Petroleum

VOC 16.36 53.17 70

CO 149.53 18.28 168

NOx 68.74 55.43 124

PM10 7.96 19.65 28

PM2.5 4.10 5.40 9

SOx 33.49 3.60 37

CH4 17.08 41.03 58

N2O 41.61 0.18 42

CO2 14,392.76 23,101.31 37,501

CO2e 27,219 24,179 51,412

Dry Milling 
100% corn

Units: Btu or grams per mmbtu of ethanol

 
 

Feedstock growing 
and transport to plant

Ethanol production 
and transport to 

Refuelling station
CI (WTT) Corn growing + Ethanol 

production

Loss factor

Total energy

Fossil fuels

Coal

Natural gas

Petroleum 30,857 30,199 61072

VOC 12.36 33.41 46

CO 94.70 18.27 113

NOx 39.41 55.43 95

PM10 2.70 8.43 11

PM2.5 1.56 3.49 5

SOx 19.11 3.60 23

CH4 7.82 41.02 49

N2O 32.87 0.18 33

CO2 6,117.55 23,029.30 29,150

CO2e 16,107 24,107 40,222

Dry Milling 
100% sorghum

Units: Btu or grams per mmbtu of ethanol
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Well-to-Tank Details 
 

Corn and Sorghum Farming 
 
This section details the energy and related GHG emissions associated with each distinct 
component of the fuel pathway illustrated in Figure 1.  All calculations were performed in a 
version of the GREET model that was modified by CARB to accommodate for a blended 
feedstock.  A copy of the GREET file is included in the full subpathway application package as 
Appendix 6. 
 
Documents supporting the unique values provided in this section include: 

• 2005-2009 Average sorghum farm production data from the National Sorghum 
Producers association (Appendix 1) 

 
 
Table C Inputs for Feedstock Farming 
Note that sorghum data is provided by the National Sorghum Producers Association (NPS).  
NSP’s data set is representative of 2005-2009 sorghum farming practices in the Great Plains 
region including: Kansas, Nebraska, South Dakota, and North Dakota. 
 

Corn data
GREET default NSP

Fertiliser and lime application
N (g/bu) 420 390
P2O5 (g/bu) 149 76
K2O (g/bu) 174 69
CaCO3 1,202 0
Herbicide/pesticide application
Herbicide (g/bu) 8.1 0
Pesticide (g/bu) 0.68 0.61
Farming energy use (BTU/bu) 12,635 6,860

 Sorgum data

 
 
 

Corn and Sorghum Transport 
 
Documents supporting the unique values provided in this section include: 

• Trucking company transport logs from grain terminal to the plant.  These logs provide 
unique distances and evidence of the 27 ton truck capacity used for calculations. 
(Appendix 1) 
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Table D Corn and Sorghum Transport  
Default mileage values defined within GREET are used for the farm to stack distances for both 
corn and sorghum.  Individual farmers were not surveyed to the magnitude due to the time and 
resources required to survey the magnitude necessary.  Unique transport distances from the 
stack to plant were acquired from trucking company bills of lading.  Capacity of haulage vehicle 
for both legs for both types of feedstock is 27 tons. 
 

Feedstock Transport Leg 
Mileage 

(miles one-
way) 

Capacity 
(tons) 

Farm to stack 10 (Default) 27 
Corn 

Stack to plant 27 27 
Farm to stack 10 (Default) 27 

Sorghum 
Stack to plant 37 27 

 
 
 
 
Ethanol Production 
 
Conestoga plant operations realize increased efficiencies in production due to the utilization of 
cogeneration onsite as well as through enhanced process controls.  In addition, the plant 
purchases electricity from a regional cooperative that maintains a lower-carbon generation profile.  
All values provided are representative of 2009 operational activity. 
 
Documents supporting the unique values provided in this section include: 

• Process flow diagram of plant (Appendix 2) 
• List of stationary combustion equipment within the plant (Appendix 3) 
• Fuel and electricity receipts for plant compared with total energy generated to 

demonstrate the operation of the cogeneration unit. (Appendix 3) 
• Continuous Emissions Monitoring (CEM) reports for Q4 2009, Q1 2010, and Q2 2010 

(Appendix 3) 
• Air quality operating and construction modification permits (Appendix 4) 
• Long-term power purchase agreement of unique generation profile (Appendix 5) 
• Details of generation profile provided by the cooperative (Appendix 5) 
 
 

Table E Ethanol Production Ratios 

Corn (bu) Sorghum (bu) Total (gal/bu) Share of corn
Share of 
sorghum

Arkalon 110,069,614

Production 
volume 
(gallons)

Feedstock
Plant

 
 
 
 

Table F Ethanol Energy Use Ratios 

Grid elec‐MWh
Grid elec‐
MMBTU

Grid elec‐
BTU/gallon

Gas ‐ 
MWh

Gas ‐ 
MMBTU

Gas ‐ 
BTU/gallon

Arkalon

Total 
energy 

BTU/gallon

Electricity 
share

Natural gasProduction 
volume 
(gallons)

Grid electricity
Plant
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Table G Unique Electricity Generation Profile Details 
CMS is a member of Kansas Electric Power Cooperative, Inc. (KEPCo).  KEPCo’s lower-carbon 
profile is attributed to significant generation shares from both nuclear and hydro-electric power.  
Conestoga is contracted with CMS for long-term purchases of power from this generation profile. 
 

Resources Contribution
Nuclear
Hydro
Coal
Gas/oil
Spot purchases
Total

Breakdown provided by supplier (CMS)

As worst case scenario, it has been assumed that: 
*The contribution from Gas/Oil (2%) is exclusively from oil
**The unknown 1% due to rounding errors is from coal power plants
**The proportion from spot purchases is from coal power plants

 
 

Ethanol Transport and Distribution 
 
Documents supporting the unique values provided in this section include: 

• Off-take agreement between the plant and the buyer detailing delivery into California 
(Appendix 1) 

• Transport leg details from Conestoga  
 
 
Table H Ethanol Transport and Distribution (T&D)  
Ethanol transport from Kansas to California occurs solely by rail due to the location of a rail spur 
directly at the plant gate. 
 

Transport Leg Transport 
Mode 

Mileage 
(miles one-

way) 
Capacity 

(tons) 

Plant to California Rail 1,300 NA 
Distribution Truck 50 (Default) 25 (Default) 
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CO-PRODUCT CREDITS 
 
Table I Corn/Sorghum Ethanol Co-Product Energy Credits 
 

Production 
Type 

Displaced 
Product 

Energy 
Credit 

(Btu/gal) 

Energy 
Credit 

(Btu/MMBtu)

Dry Mill Feed corn -6,230 
(Default) 

-81,617 
(Default) 
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1.2  Sorghum Farming 
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Region (1) Great Plains Great Plains

Irrigation Practice Non‐Irrigated Irrigated

Regional Production by Irrigation Practice (2005‐09) (2) 84% 16%

Yield (bu/ac) 66.2753 98.2756

Nitrogen (lbs/ac) 56.9840 96.2268

Phoshorus (lbs/ac) 11.1450 35.0000

Potassium (lbs/ac) 10.1186 25.0000

Carbon Ag Fuel (tons CO2/ac) (3) 0.0337 0.0363

Carbon Drying  (tons CO2/ac) 0.0061 0.0090

Carbon Pesticide (tons CO2/ac) 0.0010 0.0010

Carbon Irrigation (tons CO2/ac) 0.0000 0.0476

Nitrous Oxide Crop Residue  (tons NOX/ac) 0.0007 0.0011

Nitrous Oxide Leaching (tons NOX/ac) 0.0003 0.0005

Nitrous Oxide Volatization (tons NOX/ac) 0.0000 0.0001

Nitrous Oxide Residue Burning (tons NOX/ac) 0.0000 0.0000

(1) The Great Plains (GP) FASOM region includes Kansas, Nebraska, South Dakota, and North Dakota.

(2) Regional production by irrigation practice includes the FASOM Great Plains states as well as 

the NASS districts of the Oklahoma Panhandle (10), Texas North Plains (11) and Texas South

Plains (12). These were included to account for the sorghum used in ethanol production.

The other large area of sorghum production is South Texas and the Texas Coastal Bend. This sorghum

is not currently used in ethanol production and is not expected to be in the future. The production data

for the added NASS districts is not available separately in FASOM. However, these added NASS districts

produce sorghum with similar yields and agronomic practices as Kansas (see attached map).

Grain Sorghum Production Data

(3) The Ag Fuel number, compared to corn production in the GP region, is considerably higher

than data from the ERS (Prairie Gateway region ‐ blended irrigated and non‐irrigated data) and 

Kansas Farm Management Association (KFMA) (non‐irrigated sorghum and corn enterprise data).
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Sorghum Production Regions - Great Plains (FASOM)
with NASS Districts (OK-10, TX-11, and TX-12)
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1.3  Corn and Sorghum Transport

Transport distances provided as a separate Excel file:
 
   *  Arkalon corn and milo 09Confidential
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1.4  Ethanol Transport 
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Appendix 2 

Production Process Schematics 

 
2.1 Arkalon Plant Process Flow Diagram 
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2.1 Arkalon Plant Process Flow Diagram 
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 Appendix 3 
Equipment Technical Specifications  

 
3.1 Arkalon Stationary Combustion List 
 

3.2  Arkalon Input & Output Data 
 

3.3  Arkalon Electricity Bills 
 

3.4 Arkalon Gas Reports 
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3.1 Arkalon Stationary Combustion List 
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3.2  Arkalon Input & Output Data 
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Name of site: Arkalon Ethanol

Site Contact: Dusty Richardson (Plant Manager)

Data collection period: 1st Jan 2009 - 31st Dec 2009

Operational hours per year:

Output over data 
collection period 

4. Energy 

4.1. Imported electricity

Origin of electricity Consumption (MWh)

4.2 Imported heat/steam

Steam imported over 
data collection period

1. General Site Information 

Sorghum

Product

3. Production volumes

2. Feedstocks used

Feedstock Total weight used over data collection period 
(short tons)

Corn 

Imported from the grid

Output C
Output D

Ethanol

Other (please specify)

WDGS

Imported from 3rd party 
through private connection

Please specify the source of the 
heat/steam

Imported process heat/steam

Imported process heat/steam

02_Arkalon Input & Output Data (10/22/2010) 1
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4.3 CHP system

4.3.a. Fuel/Fuels used in CHP system

Consumption over 
data collection period 

4.3.b. CHP Outputs

Total electricity generated (MWh)
Total steam produced (MWh)
Electricity used on-site  (MWh)
Electricity exported (MWh)
Steam used on-site  (MWh)
Steam exported  (MWh)

4.4. Fuel consumption in other boilers (excluding fuel used in the CHP system)

Type of fuel

Consumption over 
data collection period 

(units of volume or 
energy

5.  Water consumption

Origin of water
Consumption over 

data collection period 
(gal or yd3)

6. Effluent

Please indicate volume of effluent generated over the data collection period (gal or yd 3)

Please indicate whether waste water treatment is aerobic or anaerobic digestion

Treated water (from general 
water distribution network)

Non- treated water (directly 
pumped from neighboring 
water course)

Type of fuel

Natural Gas

None

02_Arkalon Input & Output Data (10/22/2010) 2
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3.3  Arkalon Electricity Bills 
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3.4  Arkalon Gas Receipts 
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Appendix 4 
Emissions Monitoring Data 

 
4.1  Arkalon  Operation Air Permit 
 

4.2  Arkalon Construction Modification Air Permit 
 

4.3  Arkalon  CEMs Report 
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4.1  Arkalon Operation Air Permit 
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KANSAS
DEPARTMENT OF HEALTH
AND ENVIRONMENT
Division of Environment

July 14,2009

Source ID No. 1750114

Mr. Nick Hatcher
President
Conestoga Energy Partners, LLG Arkalon Ethanol, LLC, Facility
300 North Lincoln, P.O. Box I 178
Liberal, KS 67905-1 178

Re: Class II Air Operating Permit

Dear Mr. Hatcher.

Mark Parkinson, Governor
Roderick L Bremby, Secreto!}'

www.kdheks.gov

Enclosed is the air quality Class II Operating Permit for the Arkalon Ethanol, LLC Facility ethanol
facility located in Liberal, Kansas.

Please review the enclosed permit carefully because it obligates the company to certain
req uirements.

In October 2007 KDHE began addressng green house gas (GHG) emissions in Kansas to protect
the health and environment of Kansans. To accomplish this task, KDHE will engage industries and
stakeholders to establish goals for reducing GHG emissions and strategies to achieve them Therefore, in
accordance with K.S.A. 65-30050), KDHE is seeking your cooperation to voluntarily implement
strategies, including the development and use of innovative technologies, markebased principles and
other private initiatives to reduce or prevent GHG emissios.

The Performance Test Protocol required by the enclosed permit should be directed to Mr. Russ
Brichacek at our Topeka office. Also, contact Mr. Jeremy Duis at (785) 296- 1542 to arrange the pre­
performance test meeting at least thirty (30) days in adance of the date that testing is to be conducted. Mr.
Brichacek may be reached at (785) 2961544.

As provided for in K.S.A. 65-3008b(e), an owner or operator may request a hearing within 15 days
after affirmations, modification or reversal of a perm it decision pursuant to subsection (b) ofK.S.A. 65-3008a.
In the Request for Hearing, the owner or operator shall specify the provision of this act or rule and regulation

allegedly violated, the facts constituting the alleged violation and secretary's intenred action. Such request
must be submitted to: Director, Office of Administrative Hearings, 1020 S. Kansas Avenue, Topeka, Kansas
66612-1327. Failure to submit a timely request shall result in a waiver of the right to hearing.

DIVISION OF ENVIRONMENT
Bureau of Air & Radiation

Air Pemitting Section
CURTIS STATE OFFICE BUILDING, 1000 SW JACKSON ST., STE. 310, TOPEKA, KS 66612-1366

Voice 785-29fi- J <;70 J;'"v 7Q,_ ")01 "10""1
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Page 2
Mr. Nick Hatcher
July 14,2009

The source identification number listed above should be used in all communication with the
department about the permitted facility.

If you have any questions, pease direct any questions tome at (785) 296-0365.

Sincerely,

5eyv ~
Sergio Guerra
Engineering AS9Jciate
Air Permitting Section

SG:saw
Enclosure
c: SWDO
c: Russ Brichacek, BAR Topeka
0-8273
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KANSAS
DEPARTMENT OF HEALTH
AND ENVIRONMENT
Division of Environment

AIR EMISSION SOURCE
CLASS II OPERATING PERMIT

Mark Parkinson, Governor

Roderick L. Bremby, Secretary

www.kdheks.gov

Source ID No.:

Effective Date:

Expiration Date:

Source Name:

NAICS:

SIC:

Source Location:

MaHin!!Address:

Contact Person:

1750114

July 14,2009

Valid until modified, revoked, or otherwise determined invalid

Arkalon Ethanol, LLC

325193; Ethyl Alcohol Manufacturing

2869; Industrial Organic Chemicals Not Elsewhere Classified

Arkalon Ethanol, LLC Facility
Liberal, Seward County
Section 9, T34S, R32W

300 North Lincoln, P.O. Box 1178
Liberal, Kansas 67905-1178

Tom Willis, CEO
Telephone: (620) 626-2021

This permit is issued pursuant to K.S.A. 65-3008 as amended.

DIVISION OF ENVIRONMENT
Bureau of Air & Radiation

Air Permitting Section
CURTIS STATE OFFICE BUILDING, 1000 SW JACKSON ST., STE. 310, TOPEKA, KS 66612-1366

Voice 785-296-1570 Fax 785-291-3953
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Description of Activity Subiect to Air Pollution Control Re2ulations

On October 17, 2006 Conestoga Energy Partners, LLC (Conestoga) was issued a construction
permit to build and operate the Arkalon Ethanol, LLC facility (Arkalon). Arkalon operates this
121.0 million gallon per year fuel grade ethanol (ethyl alcohol) manufacturing facility in Seward
County. On March 10, 2009 Arkalon was issued a modified permit to set combined emissions
limits and to incorporate two combustion temperature operating scenarios for the regenerative
thermal oxidizer; one with the dryers online and one with the dryers offline.

On May 6, 2009 Arkalon submitted an application for a permit modification requesting a
combined limit of 13,140 hours per 12-month cycle for the two Distillers Dried Grains with
Solubles (DOGS) dryers. Also, the facility requested an increase in the aggregate HAPs
emissions limits from the two boilers, regenerative thermal oxidizer, fermentation scrubber, and
DOGS cooler with the DOGS dryers online and offline. This construction permit is being issued
concurrently with this Class II operating permit.

The Kansas Department of Health and Environment (KDHE) has reviewed the air quality
requirements associated with the Class II operating permit. The proposed activity is subject to
the provisions of K.A.R. 28-19-540.

Permit Intent

The purpose of this permit is to limit the potential-to-emit to below major source thresholds in
accordance with K.A.R. 28-19-540. For this facility, emissions of carbon monoxide (CO),
oxides of nitrogen (NOx), sulfur dioxide (S02), volatile organic compounds (VOC), particulate
matter (PM/PM-lO) and hazardous air pollutants (HAPs) were evaluated in determining the
potential-to-emit. This permit includes restrictions that will limit the potential-to-emit of these
pollutants to below major source thresholds.

To assist in demonstrating that the emission limitations imposed in this permit are not being
exceeded, performance testing requirements are detailed in the permit. Attachment A
(Performance Test Protocol) identifies the required elements of the performance test protocol.

Page 2 of8
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Air Emission Estimates from the Facility

Table 1: Emissions (Tons per Year)
Pollutants Reviewed Potential-to-Estimated

Emitl
o . 2peratmg

Post-permitCarbon Monoxide (CO)
<10099.2

Nitrogen Oxides (NOx)
<10098.4

Sulfur Dioxide (S02)
<10045.2

VOC
<10099.2

PM
<10097.7

PM-I0
<10065.1

Combined HAPs
<2524.1

Permit Limitation Requirements

For the duration of this permit:

1. The maximum amount of grain processed shall not exceed 43,214,287 bushels during
each consecutive twelve-month period.

2. The maximum production rate of denatured fuel grade ethanol shall not exceed 121
million gallons during each consecutive twelve-month period.

3. The two DOGS dryers shall have a maximum heat input rate of 45 MM Btu per hour
each and shall be designed to process no more than 23 tons of DDGS per hour (or
196,284 tpy, total).

4. The two DOGS dryers shall be limited to no more than 13,140 hours of combined
operation during any consecutive twelve (12) month period.

5. The exhaust emissions from the dryers, the process vent mixer, mixer, slurry tanks,
centrate tank, yeast tank, CIP screen, and the distillation and molecular sieve condensers
shall be directed to the RTO whenever the ethanol plant is operating.

6. The fermentation CO2 scrubber (S30) must be continuously operated to control emissions
of VOCs from the fermenters and the beer-well, whenever the ethanol plant is in
operation.

Potential-to-emit means the maximum capacity of a stationary source to emit a pollutant under its physical and operational design.
Any physical or operatimallimitation on a capacity of the source to emi a pollutant. including air pollution control equipment and
restrictions on hours of operation or on the type or amOllll of material combusted, stored or processed, shall be treated as part of its
design if the limitation or the effect it would have on emissims is federally enforceable.

Estimated operating emissions are those emissions from a stationary source based on expected conditions and hours of operation.

Page 3 of8
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7. When the two DOGS dryers are not operating, the exhaust from the methanators shall be
directed to the flare (S60).

8. Measured as specified in a performance test protocol approved by the department,
emissions from the thermal oxidizer (i.e., dryers plus RTO), combined with the emissions
from the boilers shall contain no greater than 96.4 tons of NO x, 93.20 tons of CO, during
any consecutive twelve (12) month period.

9. Measured as specified in a performance test protocol approved by the department,
combined emissions from the thermal oxidizer (dryers plus RTO), boilers, Type II
Cooling Cyclone, and C02 scrubber shall contain no greater than 76.6 tons of VOC and
no greater than 21.2 tons of HAPs during any consecutive 12 month period.

10. Measured as specified in a performance test protocol approved by the department,
emissions from the thermal oxidizer (dryers off) and C02 scrubber shall contain no
greater than 62.5 tons of VOC and no greater than 16.6 tons of HAPs during any
consecutive 12 month period.

11. Measured as specified in a performance test protocol approved by the department, the
combined emissions of particulate matter (PM) and PM with an aerometric diameter
equal to or less than ten (10) microns shall be less than 42.0 tons during any consecutive
twelve (12) month period emitted from the following.

• grain unloading bag house
• Hammermill Stack # 1
• Hammermill Stack #2
• Type II cooling system baghouse
• DOGS loadout baghouse
• Com flour transfer conveyor baghouse
• boilers
• RTO (DOGS Dryers online)

12. The thermal oxidizer shall be equipped with a monitoring device to continuously measure
and record the thermal oxidizer's combustion temperature. The combustion temperature
shall be maintained at or above the minimum temperature at which the oxidizer operated
during a successful RTO performance test conducted in accordance with this permit. For
the purposes of this permit condition, a successful performance test is a test, conducted in
accordance with performance test requirements of this permit, during which all of the
emissions limitations in this permit for the thermal oxidizer were met.

Page 4 of8
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13. All air pollution control equipment shall be properly installed, operated and maintained at
all times whenever the emissions source that it is designated to control is operating.
Maintenance shall be conducted according to the written air pollution control equipment
maintenance plan that was developed and implemented for all equipment used to control
PM, PMIO and VOC and HAP emissions of the plant.

14. All roads on plant property shall be paved. Maintenance shall be performed on all roads
on plant property, as necessary, to ensure that the structural integrity of the paved roads is
preserved and that fugitive emissions of PM and PM 10 from all roads on plant property is
minimized.

Performance Testin2 Protocol

The owner or operator shall prepare and submit a performance testing protocol to the
department at least thirty (30) days in advance of a performance test meeting required by
this permit. The protocol shall be prepared in accordance with Attachment A to this
permit.

Performance Test Meetin2

The owner or operator shall arrange a performance test meeting with the department,
either in person, or via a telephone conference call, at least thirty (30) days in advance of
the date that the performance testing required by this permit is to be conducted. The
purpose of the meeting shall be to outline and discuss the schedule and implementation
plans for conducting the performance testing required by this permit. The department
may elect to have an observer(s) on-site at the facility during any or all performance
testing required by this permit.

Performance Test ReQuirements

1. Performance testing required by this permit shall be conducted annually. These tests
must be completed no less than nine (9) and no greater than twelve (12) months apart.
Upon successful completion of two (2) consecutive tests, the frequency of testing may be
reduced to once during each three (3) year period thereafter, so long as each test is
completed successfully. In the event that a performance test is not completed
successfully, the frequency of testing shall return to once annually. Three (3) consecutive
successful annual tests shall be demonstrated to reduce the frequency of testing to once
during each three (3) year period.

2. For the purpose of the permit, a successful performance test means a test completed in
accordance with a performance test protocol approved by the department, during which
all of the emissions limitations required by this permit were met.

Page50f8
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3. Performance testing shall be conducted in accordance with a performance test protocol
approved by the department to verify compliance with the emission limitations,
conditions and requirements of this permit.

Permit Recordkeepine Requirements

1. The owner or operator shall maintain at the stationary source records demonstrating that
the operating limitations imposed have not been exceeded. All records shall be in units of
the Permit Limitation Requirements and shall reflect totals for the most recent 12 month
period.

a. For Permit Limitation Requirements 1,2,3, and 4 which relate to operation
processing and production rates, records shall be updated monthly, no later than
the last day of the following calendar month [K.A.R 28-19-501(c)]. Each record
required by this section shall be maintained on-site for a period of at least two (2)
years from the date of the record

b. For Permit Limitation Requirements 8 through 11 which relate to emission
rates, performance test records shall be maintained to estimate actual air
emissions for the source. Each record required by this section shall be maintained
on-site for a period of at least two (2) years from the date of the record during the
once annually frequency of testing period. If the testing period increases to a
frequency of once each three (3) years, each record required by this section shall
be maintained on-site for a period of at least six (6) years from the date of the
record.

Permit Reportine Requirements

1. In accordance with K.A.R. 28-19-546(a), the owner or operator shall submit all operating
or relevant information to estimate actual air emissions for the source for the preceding
calendar year to KDHE. This information shall be submitted on forms provided or
approved by KDHE. If forms and instructions have not been received 30 days prior to
the date specified under K.A.R. 28-19-546(a), the owner or operator should contact
KDHE.

2. If, at any time, the facility's actual operations exceed 85% of the operational limitations
of this permit (i.e. 102.82 gallons per year denatured ethanol), the owner or operator shall
submit a report to KDHE within 45 days of the last day of the month following the
conclusion of the calendar quarter [K.A.R 28-19-501 (c)( 1)].

3. If, at any time, the facility's actual operations exceed the operational limitations of this
permit, the owner or operator shall:

a. notify KDHE in writing of any operational exceedance. This notification shall be
mailed or delivered the first working day following discovery of the exceedance.

Page 6 of8
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b. submit to KDHE a compliance plan stating those actions being taken by the
owner or operator to assure future compliance with the operational limitations.
This plan shall be submitted within 60 days of discovering the exceedance. This
plan will clearly state if an application for a Class II permit modification or if an
application for a Class I operating permit will be submitted. Any such application
will be filed within 180 days of discovering the exceedence.

Submitting any or all of these reports does not shield the owner or operator from
enforcement action for exceeding the permit limitations or for other violations of the
Kansas Air Quality Act or Regulations.

Permit Modification

1. The owner or operator must submit a complete application for modification of this permit
if there is any increase of the potential-to-emit (PTE) for the pollutants limited in this
permit or if there is an increase in PTE for any regulated pollutant above the major source
threshold. This application for modification must be submitted within 180 days of the
initial startup of the modification.

2. A construction permit or approval must be issued by KDHE prior to commencing any
construction or modification of equipment or processes which results in potential
emission increases equal to or greater than the thresholds specified in K.A.R. 28-19-300.

General Provisions

1. Upon presentation of credentials and other documents as may be required by law,
representatives of KDHE (including authorized contractors of the KDHE) shall be
allowed by the permittee to:

a. enter upon the premises where a regulated facility or activity is located or
conducted or where records must be kept under conditions of this document;

b. have access to and copies of, at reasonable times, any records that must be kept
under conditions of this document;

c. inspect at reasonable times, any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated or required under this
document; and

d. sample or monitor, at reasonable times, for the purposes of assuring compliance
with this document or as otherwise authorized by the Secretary of the KDHE, any
substances or parameters at any location.

2. The emission unit or stationary source which is the subject of this document shall be
operated in compliance with all applicable requirements of the Kansas Air Quality Act
and the Federal Clean Air Act, and all applicable regulations promulgated under the
Kansas Air Quality Act and the Federal Clean Air Act.
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3. This document is subject to periodic review and amending as deemed necessary to fulfill
the intent and purpose of the Kansas Air Quality Statutes and the Kansas Air Quality
Regulations.

4. This document does not relieve the permittee of the obligation to obtain other approvals,
permits, licenses, or documents of sanction which may be required by other federal, state,
or local government agencies.

Permit Ene:ineer

SG:saw
c: SWDO
0-8273

~ - /L/_ 01
Date Signed
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Addendum

Permit Addendum

The following equipment and operations were evaluated to calculate the potential-to-emit for the facility:

1. Grain Receiving, Storing & Processing Facilities:

a. Unloading pit to receive grain.

b. Two (2) grain storage bins/silos each with a storage capacity less than 1.0 million bushels
total storage capacity.

c. Grain receiving equipment (for trucks and railcars) and one (I) day storage bin with a
storage capacity of 5,000 bushels.

d. Four (4) hammermills.

e. Equipment necessary for loading distiller's dried grains and solubles (DOGS) into trucks
and railcars for shipment off-site.

2. One (1) Ethanol Manufacturing Plant: storage tanks, various pumps, piping and valves,
fermentation process vessels, carbon dioxide scrubber, distillation units, molecular sieves,
condensers, centrifuges, evaporators, package boilers, 2-DDGS dryers, methanator and
equipment for product loadout.

Specific plant equipment:

a. Two (2) Tanks - 1,500,000 gallons each for the purpose of storing product grade denatured
ethanol. Each tank shall be equipped with an interior floating roof and double wiper seal
system that meets the applicable requirements of 40 CFR Part 60, Subpart Kb.

b. One (\) Tank - 200,000 gallons for the purpose of storing 200 proof (100%) ethanol. The
tank shall be equipped with an interior floating roof and double wiper seal system that meets
the applicable requirements of 40 CFR Part 60, Subpart Kb.

c. One (I) Tank - 200,000 gallons for the purpose of storing 190 proof (95%) ethanol. The
tank shall be equipped with an interior floating roof and double wiper seal system that meets
the applicable requirements of 40 CFR Part 60, Subpart Kb.

d. One (\) Tank - 200,000 gallons for the purpose of storing denaturant (natural gasoline or
unleaded). The tank shall be equipped with an interior floating roof and double wiper seal
system that meets the applicable requirements of 40 CFR Part 60, Subpart Kb.

e. One (I) Tank
inhibitor.

3,000 Gallons for the purpose of storing low vapor pressure corrosIOn

f. Piping, Pumps and Valves: pumps, valves and flanges in light liquid service. All piping,
pumps and valves shall be constructed, operated and maintained in accordance with the
applicable requirements of 40 CFR Part 60, Subpart VV.
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Addendum

g. Two (2) Dryers for the purpose of drying the wet distillers grain (WDGS). The dryers shall
be designed for a maximum heat input rate of 45 MM Btu per hour each and a maximum
process rate of 23 tons of DOGS per hour.

h. Two (2) Truck/Railcar Loading Terminals for the purpose of transferring denatured ethanol
to trucks and railcar for shipment offsite. Truck and Rail loading shall be equipped with a
common flare in order to reduce VOC emissions during loading. Trucks will not be
dedicated to ethanol service.

1. One (I) cooling tower with a design water circulation rate of 3,000,000 gallons per hour. The
cooling tower is to be constructed with up to 4 cells at approximately 375,000 gallons per
hour per cell.

J. One (I) Biomethanator plant to include a flare. The flare shall operate only when the dryers
or boiler(s) are not operating.

k. Plant roads. All roads on plant property shall be paved.

I. Two (2) 186 MMBTU gas fired package boilers used for producing steam for plant
fermentation processes.

m. One (I) Day Storage Bin (5,000 bushels capacity total) and four (4) Hammennills ventilated
to four (4) baghouses that receive and mill com from grain storage and vent to two (2)
common stacks.

n. One (I) com flour transfer conveyor ventilated to a 2,600 cfm baghouse that receives flour
from the hammermills.

o. Grain receivin!!, area (truck/rail) with pits ventilated to a 48,000 acfm baghouse.

p. One (I) DOGS Type II Cooling Cyclone (with integrated 28,000 cfm baghouse) transport
system, to include enclosed a storage building.

q. One (1) DOGS Loadout operation (truck/rail) with 3,750 cfm baghouse.

r. One (I) Anhvdrous Ammonia Storage Tank (18,000 gallon pressure vessel).

s. One (I) Emergency Fire Water Pump, driven by a 300 horsepower lean bum internal
combustion engine.

2
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Addendum

Air Pollution Control Equipment

All air pollution control equipment shall be properly installed, operated and maintained at all times
whenever the emissions source that it is designated to control is operating.

I. One (!) Regenerative Thermal Oxidizer: The thermal oxidizer is fired with natural gas and
designed for a maximum heat input rate of 18.0 MM Btu per hour. The exhaust emissions from
the dryers, the process vent mixer, mixer, slurry tanks, centrate tank, yeast tank and the
distillation and molecular sieve condensers shall be directed to the thermal oxidizer whenever the
ethanol plant is operating. Exhaust emissions from the thermal oxidizer will be emitted directly
to atmosphere.

2. Four (4) Fabric Filter Baghouses for the purpose of controll ing particulate em issions from
operation of the day bin, grain transfer, and the four hammermills. The each unit shall be
designed for a 7,500 cubic foot per minute flow rate while operating at ambient temperature.

3. One (I) Fabric Filter Baghouse for the purpose of controlling particulate emissions from
operation of the corn flour transfer conveyor. The unit shall be designed for a 2,600 cubic foot per
minute flow rate while operating at ambient temperature.

4. One (I) Fabric Filter Baghouse for the purpose of controlling particulate matter emissions from
the grain unloading truck and rail pits. The unit shall be designed for a 48,000 cubic foot per
minute flow rate while operating at 67 degrees Fahrenheit.

5. One (!) flare for the purpose of controlling methane generated by the biomethanator. Exhaust
from the biomethanator shall be directed to the flare whenever the dryers, boiler(s) or RTO are
not operating. Otherwise, the exhaust from the biomethantor shall be directed to the dryers,
boiler(s) or the RTO.

6. One (I) flare for the purpose of controlling VOC emissions from denatured ethanol truck and rail
loadout term inal.

7. One (I) Fermentation CO? Scrubber (12,000 cfm) with sodium bisulfite injection capability for
the purpose of removing VOCs from the carbon dioxide by-product stream from the fermentation
processes. The packed bed water scrubber shall be designed to control the emission HAPs and
VOCs emitted from the fermentation processes.

8. One (!) Type II Cyclone (DlSA CYCLOPAC 4Y7) Collector with fabric filter (baghouse) for the
purpose of cooling and separating the dried distillers grain and solubles prior to storage and load­
out areas. The cyclone shall be designed to operate at inlet and outlet gas flow rates of 28,000
cubic feet per minute at 85 degrees Fahrenheit at a pressure drop up to approximately 3.5 inches
of water. The Type II Cyclone Collector includes a baghouse placed on top of the cyclone
exhaust to control particulate matter emissions.

9. One (I) fabric filter (baghouse) for the purpose of collecting PM emitted from operation of the
DOGS loadout. The baghouse shall be designed to operate at 3,750 cfm.

3
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Attachment A
Attachment A

Performance Test Protocol

Conestoga Energy Partners, LLC
Liberal, Kansas

A detailed performance test protocol, describing all test equipment, procedures, and quality
assurance (QA) measures is to be prepared. The protocol must describe the specific sample
collection methodes), analytical methodes), facility operating conditions, and parameters to be
measured/monitored during the each performance test required by this permit. The following
outline identifies the required elements of the performance test protocol.

Project Description

The project description should provide a general description of the proposed project and the
testing to be performed. Where appropriate, the following shall be included:

a. Description of plant processes and control equipment, including flow diagrams.

b. Proposed operation ranges (production rate(s) temperature(s), flow rate(s), etc.)
for the major plant equipment/processes and air pollution control equipment
during the stack test program. Performance testing shall be conducted while the
plant/processes/air pollution control equipment is operating at conditions
representative of how the plant is expected to be operated on an everyday basis,
but no less than at 90% of the maximum design rate, unless approved otherwise
by the department.

c. List of operation and emission parameters to be measured during the test and
typical operating ranges for these parameters.

d. Proposed schedule for conducting the performance testing.

Project Organization and Responsibility

A table or chart that identifies the plant and stack testing personnel responsible for conducting
the performance test, showing each person=s responsibilities and the chain of command.

Quality Assurance Objectives for Measuring Data

Data quality objectives shall be determined and .presented in the report submitted to the
department for each measurement to ensure that the data collected is appropriate the intended
use.
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Attachment A

General Sampline: Procedure

For each monitored parameter, a description of the sampling procedures to be used shall be
provided. Officially approved EPA procedures and Reference Methods must be used where
applicable. The general description shall include the following:

a. Stack diagram showing test ports, their distances from upstream and downstream
disturbances, the stack diameter, planned sampling equipment and monitoring
locations.

b. The proposed method for the determination of the presence and degree of
cyclonic flow.

c. The proposed number of sampling traverse points, sampling time at each point,
and total sampling volume.

d. A detailed description of all sampling, sample recovery, and analytical
procedures. The entire procedure in the case of nonstandard procedures or
modifications should be described with justifications and necessary data for
backup. Options offered by the Reference Method should be selected and
justified.

e. Any special conditions for the preparation of the sampling equipment and
containers to avoid sample contamination.

f. Samples of forms to be used to record sample history, sampling conditions, and
plant operating conditions.

g. Methodology for measurement of plant and pollution control device operating
conditions.

h. If more than one sampling train is to be used, detailed description of the relevant
sequencing and logistics.

1. If Continuous Emission Monitors (CEMs) are to be used, detailed description of
the operating and data logging procedures.

2
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Test Method
USEP A Method 1:
USEP A Method 2:
USEP A Method 3:
USEPA Method 4:
USEPA Method 5:
USEP A Method 7:
USEPA Method 9:
USEP A Method 10
USEP A Method 18

b) Dryers OFF scenario
Test Method
USEP A Method 18

Attachment A

Specific Sampline Procedures

1. Perfonnance testing for the Reeenerative Thermal Oxidizerffwo (2) Packaee Boilers
shall include the following:

a) Dryers ON scenario

Parameter/Pollutant
Sampling Location and Cyclonic Flow Detennination
Velocity and Volumetric Flow Rate
Stack Gas Molecular Weight
Stack Gas Moisture Content
Particulate Matter Emission Rate
NOx Emission Rate
Opacity
Carbon Monoxide Emission Rate
GC/FID analysis with on site testing required
(acetaldehyde, acetic acid, acrolein, ethanol, fonnaldehyde,
formic acid, lactic acid and methanol).

USEPA Method 25A Detennination of Total VOC Emissions
USEP A Method 202 Condensible Particulate Matter Emission Rate
40 CFR 60.46 Test Methods & Proc. NOx emissions limit of 0.20 Ibs/MMBtu (86 ng/J) per 40

CFR 60.44b(a). For boilers only*

Parameter/Poll utant
GC/FID analysis with on site testing required
(acetaldehyde, acetic acid, acrolein, ethanol, fonnaldehyde,
fonnic acid, lactic acid and methanol).

USEPA Method 25A Detennination of Total VOC Emissions
40 CFR 60.46 Test Methods & Proc. NOx emissions limit of 0.20 Ibs/MMBtu (86 ng/J) per 40

CFR 60.44b(a). For boilers only*

*Make note that 40 CFR 60.44b(a) limits emissions of oxides of nitrogen (NOx) for the gas fired
package boilers to 0.20 Ibs/MMBtu (86 ng/J).

2. Perfonnance testing for Hammermilline and Dav Bin Baehouse. Grain Unloadine
Pits Baehouse and the DDGS Loadout Baehouse shall include the following:

Test Method
USEP A Method 1:
USEP A Method 2:

USEP A Method 3:
USEPA Method 4:
USEP A Method 5:

Parameter/Pollutant
Sampling Location and Cyclonic Flow Detennination
Detennination of Stack Gas Velocity and Volumetric Flow
Rate
Determination of Stack Gas Molecular Weight
Determination of Stack Gas Moisture Content
Determination of Particulate Matter Emission Rate

3
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Attachment A

3. Perfonnance testing for Tvpe II DDGS Coo line Cvclone/Baehouse shall include the
following:

Test Method
USEP A Method 1:
USEP A Method 2:

USEP A Method 3:
USEPA Method 4:
USEP A Method 5:
USEP A Method 18

USEP A Method 25A

Parameter/Pollutant
Sampling Location and Cyclonic Flow Detennination
Determination of Stack Gas Velocity and Volumetric Flow
Rate
Detennination of Stack Gas Molecular Weight
Detennination of Stack Gas Moisture Content
Detennination of Particulate Matter Emission Rate
GC/FID analysis with on site testing required
(acetaldehyde, acetic acid, acrolein, ethanol, fonnaldehyde,
fonnic acid, lactic acid and methanol).
Determination of Total VOC Emissions

4. Perfonnance tests for the Fermentation C02 Scrubber shall include the following:

Test Method
USEP A Method 18

USEP A Method 25A

Parameter/Pollutant
GC/FlD analysis with on site testing required
(acetaldehyde, acetic acid, acrolein, ethanol, fonnaldehyde,
formic acid, lactic acid and methanol).
Determination of Total VOC Emissions

Calibration procedures shall be identified and the information provided to KDHE for each
measurement device, including coefficients, multipliers, by reference to a standard method or by
providing a written description. The frequency planned for recalibration during the test shall be
provided KDHE in addition to a list of all calibration standards, including their source and
traceability. Equipment to be calibrated includes: dry gas meters, orifice meters, pitot-tubes,
thennometers/thennocouples, nozzles, flow meters and may include various process parameter
monitors.

4
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4.2  Arkalon Construction Modification  
Air Permit 

Arkalon Ethanol Application Pg.  73

frindee.daly
Text Box
Confidential information has been removed from this section.



4.3  Arkalon CEMs Report 

Arkalon Ethanol Application Pg.  74

frindee.daly
Text Box
Confidential information has been removed from this section.



Appendix 5 
Other Supporting Documents  

 
5.1  Generation Profile Details from Power Provider 
 

5.2  Arkalon Power Purchase Agreement 
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5.1  Generation Profile Details from Power Provider
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5.2  Arkalon Power Purchase Agreement 
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Appendix 6 
GREET Calculations 

 
6.1  GREET Files Populated with Arkalon Ethanol 

Values 
 

6.2  Arkalon List of User Defined Values Used in the 
GREET Model
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6.1  GREET File Populated With Arkalon 
Ethanol Values 

 
*A copy of GREET files populated with Arkalon Ethanol values are 
available as separate MS Excel files.  File names are: 
 
 ca_greet1 8b_dec09_sorghum_carb_Arkalon v7_ETHANOL_PRODUCTION_100%CORN
 
 ca_greet1 8b_dec09_sorghum_carb_Arkalon v7_ETHANOL_PRODUCTION_100%SORGHUM
 
 ca_greet1 8b_dec09_sorghum_carb_Arkalon v7_FEEDSTOCK_100% CORN
 
 ca_greet1 8b_dec09_sorghum_carb_Arkalon v7_FEEDSTOCK_100% SORGHUM
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6.2  Arkalon List of User Defined Values Used 
                     in the GREET Model
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