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Non-Confidential Redacted Version
March 19, 2014
Re: Method 2A Application -- Excluding Confidential Business Informa

California Air Resources Board

Industrial Strategies Division

Transportation Fuels Branch, Fuels Evaluation Section
1001 I Street

P.0. BOX 2815

Sacramento, CA 95812

To: The Executive Officer

Herewith, please find our application and supporting documents for new fuel lifecycle
GHG emissions pathways using the Method 2A application process described in “Establishing
New Fuel Pathways under the California Low Carbon Fuel Standard (LCFS) Procedures and
Guidelines for Regulated Parties” report by ARB (California Air Resources Board) as updated
on January 3, 2013, as well as the recently revised LCFS Regulations.

We seek five new pathways for our Aemetis Advanced Fuels Keyes, Inc. (“Aemetis
Keyes™) ethanol plant located near Keyes, California. At our facility, we produce ethanol from
milo’ and corn. Our facility uses natural gas, and has or will have, the ability to use landfill gas
for its process and cogeneration power fuel use. xxx. We co-produce wet distillers grains
solubles (WDGS) and extracted corn oil. The corn oil is used for a variety of purposes, XxX.
Since the corn oil extracted is xxx weight (dry matter basis) of our co-product production, it has
been considered part of the DGS production for the purpose of the CI calculations.

The CARB LCFS regulations stipulate that only pathways lower in carbon intensity value
than the main pathway they deviate from can use the Method 2A application. Our pathways are
either a sub-pathway of the Ethanol from Corn (California; Dry Mill; Wet DGS, NG) Pathway or
the Ethanol from Milo (Midwest; Dry Mill; Wet DGS, NG) Pathway depending on feedstock,
because except for the points of deviation summarized in this report, our pathways are identical

to the Corn Ethanol (California; Dry Mill; Wet DGS, NG) Pathway described in the Detailed

' Milo is synonymous with grain sorghum, which is often referred to as sorghum. For the purposes of this
application these terms can be interchanged and in all cases refer to grain sorghum. Sweet sorghum is a different
plant.
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California-Modified GREET Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle
analysis and the Detailed California-Modified GREET Pathway for Sorghum Ethanol.?

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: Aemetis Keyes Pathway Descriptions and Carbon Intensity Values Summary3

Aemetis Keyes Plant New Pathways
CARB Dec 8 CI
Pathway
Mo fe Feedstock Fuel values,
gCo2/MJ
1 MW Corn Landfill Gas 69.78
> Milo, no lime NG 7960
use
3 Mila fesie o e 68.24
use
4 GA-Com, g NG 72.42
lime use
5 S St L e 62.76
lime use

The following sections to this application provide the details and documentation of our
application for new pathways under Method 2B. 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. P that h: ] 1 DUSIL ‘ :
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ith 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
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confidential business information, the file name includes the word “PUBLIC™.

XXX

? Detailed California-Modified GREET Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle analysis,
Version 2.1, published February 27, 2009. Detailed California-Modified GREET Pathway for Sorghum Ethanol
Well-to-Wheel (WTW) lifecycle analysis, Version 2.0, published December 28, 2010.

3 Landfill gas has not been used yet by Aemetis, therefore pathways shown below using landfill gas are prospective
pathways.



R

AEMETIS

Non-Confidential Redacted Version

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 to this application 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. 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™.

We request your approval and would be glad to answer any questions you may have
about our application. Following please find the names and contact information of the persons
who are available to answer any questions about our application. Please note that Houston
BioFuels Consultants, LLC are assisting us with the application and may be contacted if you

have questions or comments about our application.

Affiliation: Aemetis Advanced Fuels Keyes, Inc. Houston BioFuels Consultants, LLC
Name: Mr. Mike Harnden Mr. Logan Caldwell, Consultant
Telephone number:  1-209-632-4511 1-281-360-8515
E-mail address: mharnden@aemetis.com Ic@hbioc.net
Mailing address: PO Box 879 5707 Ridge Vista Drive
Keyes, CA 95328 Kingwood, TX 77345
Respectfully, %
Andy Foster .~
President

Aemetis, Inc.

andy.foster(@aemetis.com
(650)799-6358

Attachments
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Attachments

Section Number and Contents
I. WTW Diagram of Aemetis Keyes Sub-Pathways of the Corn Ethanol (Midwest; Dry Mill;
Dry DGS, NG) Pathway

II. Aemetis Keyes Plant Information
III. Table of CA-GREET Model Inputs for Aemetis Keyes Pathways
IV. Basis for the Input Values
V. CA-GREET Model Output and Analysis of Results
VI. Production Range of Aemetis Keyes Pathway
VII. Sustainability of Aemetis Keyes Pathway
VIII. Impact on Land Use

IX. Documentation of Annual Quantities of Feedstock, Utilities and Production
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I. WTW Diagram of Aemetis Keyes Sub-Pathway of the Midwest Corn Ethanol Pathway

Figure 1: WTW Components of the Aemetis Keyes Pathway are Essentially ldentical
to the Corn Ethanol (Midwest: Dry/Wet Mill: Dry DGS, NG) Pathway?*

Crop Cultivation < Chemical Inputs

v
Ceomn Transport

v

Ethanol Production

W
Ethanol Transport & Storage [€ Denaturant

Figure 1. WTT Components for Ethanol Transported to California

Tank-To-Wheel (TTW) analysis includes actual combustion of fuel in a motor vehicle for
motive power. Together WTT and TTW analysis are combined to provide Well-To-Wheel
(WTW) analysis.

4 Detailed California-Modified GREET Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle analysis, Page 4,
Version 2.1, published February 27, 2009.
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I1. Aemetis Keyes Plant Information

Aemetis Keyes Plant Info

© N o g &

10.

EPA Facility ID Number - 3566

Plant Location — 4209 Jessup Road, Ceres, CA 95307

History — Plant construction began May 2006 and was completed with operations starting in
October 2008 by Cilion, Inc. After four months, the plant was idled in February 2009.
Aemetis Advanced Fuels Keyes, then AE Advanced Fuels Keyes, leased the plant from
Cilion in January 2010 and began a comprehensive retrofit project in preparation of restarting
the plant. The retrofit project was completed and the plant was successfully restarted in April
2011. Aemetis Advanced Fuels Keyes purchased the plant in July 2012, becoming both
owner and operator of the plant.

Capacity Notes — 55 MGY name plate and permitted capacity of 73.5 MGY.

Technology — Praj Design

Feedstock Type — Corn and Milo

Product - Ethanol

Co-Products — WDGS and Extracted Oil. All of the wet distiller grains are sold locally to
dairies in San Joaquin, Stanislaus, and Merced Counties.

Process fuel — Natural Gas or Landfill Gas. Natural gas is the primary process fuel, used in a
combination heat and power (CHP) cogeneration facility. We are negotiating with various
sellers to acquire pipeline quality biogas from landfills (Landfill Gas or LFG).

Power supply —As noted above, the Aemetis Keyes plant primarily is powered by a
cogeneration facility with incremental and emergency power from the California grid.
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11. Process Flow Description

Delivery/Storage

Grain is delivered by truck or rail to AL Gilbert’s grain facility adjacent to the ethanol plant
where it is conveyed to an onsite storage bin. The storage bins are designed to hold enough
grain to supply the plant for 10-12 days.

Milling
Grain is conveyed mechanically to be processed by hammer mills into flour. From the
hammer mills, the flour will be mechanically conveyed to a mixer.

Cook / Liquefaction / Fermentation

In the mixer, the flour is mixed with hot process water to form a mash where it is put through
the liquefaction process to break down starch into sugars. After this process, the mash is
cooled with non contact water and then conveyed to a fermenter where the fermentation
process, along with added yeast, converts the sugars to ethanol and carbon neutral carbon
dioxide. After fermentation is completed the mash is called beer. The beer is pumped from
the fermenters to the beer well. The beer well is a process vessel that provides a continuous
flow of beer feed to the distillation columns. The carbon dioxide from the fermenters and
beer well pass through a high efficiency CO2 water scrubber in order to remove residual
amounts of ethanol and other volatile organic compounds (VOCs). The CO2 scrubber vents
to a Regenerative Thermal Oxidizer. The water from the CO2 scrubber is recycled into the
process.

Distillation / Dehydration

The beer contains approximately 10-12% ethanol in addition to non-fermentable grain solids.
The beer from the beer well storage tank is distilled in a two-column distillation process that
consists of a degasifying/mash stripper column, and a rectifier column. The fermented mash,
depleted of ethanol from the mash stripper column, is called whole stillage and is processed
as described below. The top product of the distillation process (from the rectifier column)
contains approximately 95% ethanol (190-proof) and 5% water. The 190-proof ethanol is
sent to a 190 proof tank and/or the molecular sieve for dehydration. The molecular sieve is
used to remove the remaining 5% water from the 190-proof ethanol resulting in nearly 100%
ethanol (200-proof).

Ethanol Storage

Ethanol from the molecular sieves is transferred to one of the ethanol day tanks. There are
two 200-proof storage tanks and one final product denatured ethanol storage tank. All of the
tanks have a natural gas blanket to eliminate the emissions from the tank operation (filling
and emptying the tanks). These tanks are vented to the Vapor Recovery (VRU) system
where condensables are returned to product storage and the non-condensable vapors are
routed to the boilers or the standby flare for emission control.
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Wed Distiller Grains
The whole stillage removed from the bottom of the mash stripper column is pumped to

the whole stillage tank and then to one of five decanters. The decanters separate the
whole stillage into Wet Distillers' Grains (WDG) and water.

The remaining water, or centrate, is used as a water source for mixing with flour and for
producing Condensed Distiller Solubles (CDS) in the evaporators. CDS is combined
with the WDG to produce Wet Distiller Grains with Solubles (WDGS). At this point,
the WDGS will be handled as follows:

e The WDGS, commonly called wet cake, (approximately 65% water) will be
loaded directly to customer trucks as high quality animal feed. It is capable of
being stored on a concrete pad (typically for up to 2 days) until final sale.

The entire process is designed as a zero liquid discharge process. All process and utility
water that is not part of a product is recycled for reuse.

Process Block Flow Diagram The following block flow diagram depicts the process sequence

of the Aemetis Keyes dry mill ethanol plant.
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Aemetis

Simple Process Flow Diagram
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13. Energy and Material Balance. For legibility, the energy and material balance for the Aemetis
Keyes ethanol plant is contained in a separate pdf file accompanying the electronic version of
this application and is a separate document in the printed, hard copy version of this
application. File name: Aemetis Energy and Material Balance CONFIDENTIAL 28Jull13.pdf
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14. In separate documents/electronic files accompanying this application due to file size, please
find the latest versions of the plant’s air permits. These permits contain information about the
equipment in the plant that generates emissions from the combustion of fuel. File names:

Aemetis Air Permits 0 - 3 - Title V PUBLIC 28Jul13.pdf, Aemetis Air Permits 4 - 12 - Title
V PUBLIC 28Jul13.pdf, and Aemetis Air Permits 13 - 23 - Title V PUBLIC 28Jul13.pdf

10
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I11. Table of CA-GREET Model Inputs for Aemetis Keyes Pathways

The following table depicts the inputs to the CA-GREET Model for the Aemetis Keyes

ethanol plant with Midwest corn feedstock, using natural gas for cogeneration unit fuel for

process energy and power needs, with incremental and emergency back-up power from the grid,

and recognition that 100% of Aemetis Keyes’s WDGS co-product is used as dairy feed.

Table 1: CA-GREET Model Inputs for the Aemetis Keyes Corn Ethanol with NG Pathway

Selica Aemetis Keyes
Default Dry Mill, NG B A
CA-GREET Model Cell ' ’ . L
Pathway | 100% WDGS Gl Units Description Comments
Sheet Name number
Value Pathway
Pathway Value
Value
. SSH - [ Mi - i - . . Using Midwest for corn and CA-Marginal for
Regional LT C2 be .Average MIdWES.t & Mldwes.t @ n/a Region for Analysis ing Midw . g
Midwest Marginal Marginal CA ethanol production
Business Corn Ethanol Plant .
Fuel_Prod_TS L277 36,000 22,140 _ ) btu/gal ) With modern plant, lower power use
- - Confidential 9 Energy Use, Dry Mill P p
Business Ethanol yield of Corn . - .
Fuel_Prod_TS D277 2.72 2.72 Confidential gal/bu Ethanol Plant, Dry Mil With modern plant, optimized yield
Business . . . .
EtOH C101 5.34 5.34 i ) #DGS/bu DGS yield Varies with ethanol yield and other factors
Confidential
Business .
T&D_Flowcharts F1308 0% 100% Confidential % Corn from Field to Stack No change. Shown for reference only
Business . :
T&D_Flowcharts F1309 10 10 Confidential miles Corn from Field to Stack No change. Shown for reference only
Business Corn % by Rail from
0, 0, 0,
AR [AITEENE RS & 100% Confidential % Stack to Ethanol Plant
Business . Distance from Corn
T&D_Flowch: M1 A 1,440 mil
&D_Flowcharts 309 0 : Confidential ®S | Stack to Ethanol Plant
T&D_Flowcharts M1440 100% 100% Bus_mes_s % ESthanc! tgrmmal © No change. Shown for reference only
Confidential station
T&D_Flowcharts M1441 50 50 Bus.mes:s miles s refuellng Etaton No change. Shown for reference only
- Confidential distance
T&D_Flowcharts F1441 100% 0% Bu§|neS§ % Percent shipped by rail
Confidential
T&D_Flowcharts F1445 70% 100% SIS || SRt 5y T
- Confidential to Bulk Terminal
T&D_Flowcharts F1446 40 40 Bu§|neS§ miles PEESS ST t?y el No change. Shown for reference only
Confidential to Bulk Terminal
Inputs C247 10.19% 10.172% Bus.mes:s % SRl process energy With modern plant, lower power use
Confidential for Electricity

11
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The following table shows the inputs that have changed from the values shown in Table 1

when Aemetis Keyes uses Landfill Gas instead of natural gas.

Table 2: CA-GREET Model Inputs for the Aemetis Keyes Corn Ethanol
with Landfill Gas Pathways

AUl Aemetis Keyes,
Default Dry Mill, NG A A
CA-GREET Model Cell . ! . et
Pathway | 100% WDGS Callirmie Units Description Comments
Sheet Name number Value
PRy Pathway Value
Value
The only energy input for ethanol pri ion
Fuel_Prod_TS L277 36,000 22,140 Bu§|nes§ btu/gal Corn Ethanol Plan_t e only enel gy_ put for ethanol productiol
Confidential Energy Use, Dry Mill is for power
Inputs Cco47 10.19% 10.172% Bu;ine5§ % Share of proce§§ energy | The only energylinput for ethanol production
Confidential for Electricity is for power

When Aemetis Keyes uses corn grown in California, the corn transportation from the
field to the ethanol plant input value changes. In addition, from the locations where the corn is
sourced in California, the soil has a naturally high pH and no lime fertilizer is applied. The
following table shows the changes in the CA-GREET input model for the cases with corn
feedstock sourced in California. The regional setting in the Regional LT tab is set on CA-
Average for the calculation of the CI of the corn transportation and production segments for corn

grown in California.

Table 3: CA-GREET Model Inputs for the Aemetis Keyes Pathway
California Corn Feedstock

California A tis K
CA-GREET Model | Cell efault | 100% wbgs . -
Pathway Units Description Comments
Sheet Name number
Value Pathway
Pathway Value
Value
) SH - i - ’ . Used for pathway with California Corn as
Regional LT C2 U_S AW MIdWES.t c8 CA Awerage n/a Region for Analysis pathway wi tornt
Midwest Marginal feedstock
Business Corn % by Rail from .
)0/ 0,
T&D_Flowcharts M1308 0% 100% Confidential n/a Stack to Ethanol Plant CA corn, none by rail, all by truck
Business Corne Per cent by Truck
T&D_Flowcharts M1313 100% 0% 3 . n/a from Stack to Ethanol Trucking accounted for in F1309
Confidential
Plant
Business . . .
T&D_Flowcharts F1309 10 10 _ . miles Corn from Field to Stack Distance from field to Ethanol Plant
Confidential
Fuel_Prod_TS T263 1,202.0 1,202.0 Busmes; GEmsY || CeRE Fe””'zef s ity No lime used due to naturally high soil pH
Confidential bushel Corn Farming

12
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The following table depicts the inputs to the CA-GREET Model for the Aemetis Keyes ethanol

plant with grain sorghum (“milo™) using natural gas cogeneration unit fuel for process energy and power

needs, with emergency life support back-up power from the grid, and recognition that 100% of Aemetis

Keyes’s WDGS co-product is used as dairy feed.

Table 4: CA-GREET Model Inputs for the Aemetis Keyes Milo Feedstock with NG Pathway

Grain California e ey
Sorghum | Dry Mill, NG, . !
CA-GREET Model Cell
ode el 110006 wDGs | 1000 wpas | 'ain Sorghum | e Description Comments
Sheet Name number
Pathway Pathway Pathway Value
Value Value
Business Corn Ethanol Plant Input added by CARB for Grain Sorghum
Fuel_Prod_TS Ccu271 26,100 22,140 ) ; btu/gal Energy Use, Default is | default pathway. With modern plant, lower
Confidential -
100% Dry Mill power use
i i No li d in th i here Stockt
Fuel_Prod_TS DS 257 357.6 357.6 Busmesg g/bu CaCO2 (Lnﬁe) used as o lime used in the reglon w ere Stockton
Confidential fertilizer sources its milo
Business Electricity used as % of | Input added by CARB for Grain Sorghum
Inputs E247 10.19% 10.172% . ) % total energy used for default pathway. With modern plant,
Confidential . L .
ethanol production optimized yield
Business Process fuel for 100% Input added by CARB for Grain Sorghum
Inputs E254 22,430 19,888 i . btu/gal
i Confidential u'e WDGS default pathway.
Inputs E258 0.78 0.66 Bu;lnes; kwh/gal Electricity usedAfor Shown here for reference only.
Confidential ethanol production
Business . . . .
EtOH AF101 5.34 5.34 ) . #DGS/gal DGS yield Varies with ethanol yield and other factors
Confidential
EtOH DH165 2,661 2,252 Busmes; btu/gal Electricity used_for Shown here for reference only.
Confidential ethanol production
Business Ethanol yield of Dry Mill | Input added by CARB for Grain Sorghum
Inputs D235 2.72 2.72 ) . al/b . K
= Confidential galrbu using Grain Sorghuma default pathway.

13
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The following table shows the inputs that have changed from the values shown in Table 4

when Aemetis Keyes is using milo as feedstock, and Landfill Gas instead of natural gas.

Table 5: CA-GREET Model Inputs for the Aemetis Keyes
Milo Feedstock with Landfill Gas Pathway

Grain California OIS (s
Sorghum | Dry Mill, NG, . !
CA-GREET Model Cell
ode el 1100%wDGs | 1000 wpas | Grain Serghum |, e Description Comments
Sheet Name number N N
Pathway Pathway
Path val
Value Value athway Value
. Corn Ethanol Plant .
Fuel_Prod_TS cu27l | 22,430 19,888 CB“fS_é”est_s | btuwgal | Energy Use, Defaultis | "MPUt@dded szf;ﬁthfﬁJv:ra'” Segii
onficentia 100% Dry Mill pathway.
Business Process fuel for 100% Input added by CARB for Grain Sorghum
Inputs E254 22,430 19,888 ) ) btu/gal
pu Confidential u'e WDGS default pathway.
Business Electricity used as % of | Input added by CARB for Grain Sorghum
Inputs E247 10.19% 10.172% ) ) % total energy used for default pathway. With modern plant,
Confidential . L .
ethanol production optimized yield

14
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V. Basis for the Input Values

Corn Oil Considerations

The Aemetis Keyes plant began extracting corn oil from the distillers grains co-product
stream in April 2012. Corn oil production has been xxx pounds of corn oil per gallon of ethanol
produced. This production amount is consistent with other dry-mill ethanol plants extracting
corn oil and is expected to continue at this level. 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 corn oil since there is no extraction of
corn oil in the default pathway process flow sequence. The corn oil extracted by Aemetis Keyes
is approximately xxx of the DGS production before corn oil extraction. Corn oil from the
Aemetis Keyes plant is used for xxx. Given the relatively small amount of extracted corn 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 Aemetis Keyes new pathways, the corn

oil has been assumed to be part of the DGS production. . Xxx

Milo Used as Feedstock

In the Great Plains region where Aemetis Keyes sources its milo, there is no need for
lime to be used to treat the soil used to grow milo because of the inherent high pH nature of the
soil there. As reference, included with this new pathway application, please find a letter from xxx
attesting to no reason to use lime in the region. The file with this letter is named: xxx.

XXX
California Corn Used as Feedstock

XXX

In addition, the soil where corn is grown in California and sourced for the Stockton plant
has a naturally high pH, and consequently no lime is used to adjust the soil pH. To document the
non-use of lime, xxx

XXX

15
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Ethanol Production
The input values presented in this application are based on the 24-month period from
August 2013 through July 2015, the “Production Period.” This period was selected based on the

plants history. The following table shows the calculation of the input values based on the data

from the production period.

Table 8: Calculation of the Input VValues for the Aemetis Keyes Pathway

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

XXX

16
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V. CA-GREET Model Output, CI Calculations and Analysis of Results

The Aemetis Keyes corn ethanol pathway carbon intensity values are a sub-pathway of
the California, Dry-Mill, 100% WDGS Co-product, 100% natural gas fuel ethanol plant pathway
that has a carbon intensity value of 80.70 gCO2e/MJ. The following table shows the CI
calculation of the reference pathway. The slight difference in calculated CI is due to the
reproducibility limitations of the CA-GREET 1.8b model.

Table 9: CI of Existing California Dry Mill, 100% WDGS, 100% Natural Gas Fuel Pathway

CA Plant Sub-Pathway of the Midwest Dry Mill Ethanol Plant, 100% WDGS, NG Fuel, CA Marginal Power try to match Look up Table
CA-GREET Model Output
IPPC factors Corn | Ethanol Calculations to convert Output to g/CO2e/MJ
gCO2elg Btu or Grams per mmbtu of Fuel Throughput gCO2e/mmbtu gCO2e/MJ
Midwest California Plant Corn w/ loss Total Corn + EtOH
Total energy 235,738 1,175,037 235,857 1,410,894
VOoC 19.737 51.950 20 72
Cco 161.118 11.665 161 173
CH4 25 22.008 39.931 22 62 1,548.7 1.47
N20 298 41.847 0.190 42 42 12,533.3 11.88
Cco2 1 18,794 19,848 18,804 38,652 38,652.1 36.64
Sub-total lifecycle Cl before denaturant and It. vehicle combustion 52,734.2 49.98
Denaturant and It. vehicle combustion effects factor 0.80
Total Lifecycle Cl before ILUC with denaturant and It. vehicle combustion effects included 50.78
Indirect Land Use Change Factor (ILUC) 30
Total Cl of Pathway including Indirect Land Use Change 80.78
Note: The results using the CA-GREET model prior to making the input changes for the Pixley ethanol plant is 49.98 gCO2e/MJ. This is slightly more
than the California Dry Mill Default Pathway of 49.9 gCO2e/MJ before the denaturant and light vehicle combustion factor of 0.8 gCO2e/MJ is added. The
differences appear to be due to changes in the model between the time the default pathway was calculated and the model was issued.

The carbon intensity value of the Landfill Gas used in the Midwest corn, California corn
and milo feedstock new pathways are based on the CARB Landfill Gas to CNG WTW

Analyses.®

The relevant portions of Table 2 of the WTW analysis, are shown in the following table
(Table 10a) except for the Tank to Wheel (TTW) Carbon-in Fuel, which is shown in the table
following the table below (Table 10b). The TTW Carbon-in-Fuel equivalent for landfill gas is
based on the landfill gas being combusted in a small industrial boiler rather than in an internal
combustion engine in the case of the natural gas as a transportation fuel (CNG or LNG). The
small industrial boiler emissions of VOC, CO, CH4 and N20 are different than emissions from

> Detailed California-Modified GREET Pathway for Compressed Natural Gas (CNG) from North American Landfill
Gas, released January 28, 2013, by the California Air Resources Board., Table 2 is on page 5 of the document.

17
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an internal combustion engine when natural gas is consumed. The calculations below take this

difference into account. xxx

Table 10a: Summary of LCA of Landfill Gas Relevant to its Use For Ethanol Production

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

Table 10b: Tank to Wheel, Carbon-in Fuel Emissions for Landfill Gas based on NG

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

The contribution of Landfill Gas used as a fuel for ethanol production is calculated based

on the actual process energy used by Aemetis Keyes during the production period.

Table 11: Calculation of Landfill Gas Used For Ethanol Production Cl Based on Aemetis Keyes
Ethanol Plant’s Actual Process Energy Requirement (LHV basis)

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

The Landfill Gas GHG emissions of xxx gCO2e/MJ are added to the GHG emissions
from the other segments of the Aemetis Keyes pathway to determine the total CI value of the
pathways using Landfill Gas. The following table shows the CI calculation when Landfill Gas is

used as the fuel with Midwest corn as feedstock.
The carbon intensity value for the new pathway of the Aemetis Keyes ethanol plant using

Midwest corn feedstock is with Landfill Gas as fuel (and with Actual DGS settings) and is xxx.

The ClI calculation is shown in the following table.

18
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Table 12: Cl Calculation of Aemetis Keyes Corn Ethanol Pathway, Landfill Gas

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

The following table shows the CI calculation when natural gas is used as the fuel with
Midwest corn as feedstock. Aemetis is not requesting a pathway for Midwest corn and natural
gas as fuel. This result is shown here because it is used in the calculation of the California corn
feedstock pathway CI in the next section.

Table 13: CI Calculation of Aemetis Keyes Corn Ethanol Pathway, Natural Gas

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.
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California Corn CI Calculations

With the locally grown corn, the average distance from the field to the Aemetis Keyes
plant is no more than xxx miles. The following table compares the energy and emissions of the
default transportation from the Midwest to California with the transportation of California Corn.

The CI of corn transportation is xxx for California corn than Midwest corn.

Table 14: CI Calculation of Aemetis Keyes Pathway: California Corn Transportation Difference

This table is considered Confidential Business Information and is not included in

this non-confidential, redacted version of the application.

Corn grown in California used by Aemetis Keyes is from farm land that has a naturally
high pH and does not require any lime fertilizer. xxx.

Table 15: CI Calculation of Aemetis Keyes Pathway: California Corn No Lime Use

Cl Reduction from Default VValue

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 Aemetis Keyes ethanol plant
using California Corn is the CI of the Aemetis Keyes plant using Midwest corn feedstock
pathways less the Cl of the transportation xxx. The CI’s of the California corn pathways are

listed below:

Description xxx_Calculated ClI
CA Corn, no-lime use, Natural Gas: 72.42 gCO2e/MJ
CA Corn, no-lime use, Landfill Gas:  62.76 gCO2e/MJ

XXX.
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The Aemetis Keyes milo ethanol pathways carbon intensity values are sub-pathways of the Midwest, Dry-Mill, 100% WDGS Co-

product, 100% natural gas fuel ethanol plant with grain sorghum feedstock pathway. The carbon intensity value of the default pathway is

85.81 gCO2e/MJ.
The carbon intensity value of the Aemetis Keyes ethanol plant ethanol three milo ethanol pathways are:
0 Milo, no-lime, Landfill Gas fuel: 68.24 gCO2e/MJ
o0 Milo, no-lime, Natural Gas fuel: 79.60 gCO2e/MJ
XXX

Table 16 CI Calculation of Aemetis Keyes Pathway, Milo Feedstock, Actual DGS Yield, Landfill Gas Pathway

This table is considered Confidential Business Information and is not included in this non-confidential, redacted version of

the application.
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Table 17: CI Calculation of Aemetis Keyes Pathway, Milo Feedstock, Actual DGS Yield, Natural Gas Pathway

This table is considered Confidential Business Information and is not included in this non-confidential, redacted version of

the application.

22



A
AEMETIS

Non-Confidential Redacted Version

VI. Production Range of Aemetis Keyes Pathway

As stated in the Aemetis Keyes Method 2A application form, the new pathways are
applicable to the Aemetis Keyes facilities for at least 47 MGY to 73.5 MGY of denatured

ethanol production.

VII. Sustainability of Aemetis Keyes Pathway

The Aemetis Keyes facility was designed and constructed using well-established modern
designs and equipment and is managed by professional staff well-qualified to assure that over
time the energy efficiency of and emissions from the facility do not deteriorate. Any
deterioration would result in a less profitable business. Thus the sustainability of the plant is well

aligned with the business objectives of the owners.

VIII. Impact on Land Use

There is negligible difference between the land use of this sub-pathway and that of the
Corn Ethanol (California; Dry Mill; Dry 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 8.

6 Detailed California-Modified GREET Pathway for Corn Ethanol Well-to-Wheel (WTW) lifecycle analysis,
Version 2.1, published February 27, 2009. Detailed California-Modified GREET Pathway for Sorghum Ethanol
Well-to-Wheel (WTW) lifecycle analysis, Version 2.0, published December 28, 2010.
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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 August 2013 through July 2015, the

“Production Period.” The basis for selecting this period is explained in Section IV of this report. The following table shows the

Aemetis Keyes input and output data before, during and after the production period.

Table 18: Summary of Inputs and Outputs before, during and after 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
e Aemetis NG Invoices 2013 CONFIDENTIAL 240ct15.pdf
e Aemetis NG Invoices 2014 CONFIDENTIAL 240ct15.pdf
e Aemetis NG Invoices 2015 thru Septl5 CONFIDENTIAL 240ct15.pdf

The monthly natural gas invoices are pro-rated into the calendar months they cover in a
separate spreadsheet, with the file named:
e Aemetis NG Invoices Reconciliation to Calendar Month Basis CONFIDENTIAL
230ct15.xls

Electricity Invoices
o Aemetis Electricity Invoices 2013 CONFIDENTIAL 240ct15.pdf
o Aemetis Electricity Invoices 2014 CONFIDENTIAL 240ct15.pdf
o Aemetis Electricity Invoices 2015 thru Septl5 CONFIDENTIAL 240ct15.pdf

The monthly electricity invoices are pro-rated into the calendar months they cover in a
separate spreadsheet, with the file named:
e Aemetis Electricity Invoices Reconciliation to Calendar Month Basis CONFIDENTIAL
230ct15.xls

The accuracy and authenticity of all the data in this new pathway application are attested to
in a letter from Mr. Andrew Foster, President and C.0.0O. of Aemetis Keyes, in an accompanying
file named:

e Transmittal Letter Attesting to Accuracy of Data PUBLIC 10Sep13.pdf.
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