STATE OF NEBRASKA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Michael J. Linder

Director

Suite 400, The Atrium

1200 ‘N’ Street

P.O. Box 98922

Lincoln, Nebraska 68509-8922
REVISED CONSTRUCTION PERMIT Phone (402) 471 2156

Dave Heineman
Governor

: FAX {402) 471-2909
PERMIT NUMBER: CP10-005 website: www.de.state.ne.us

PERMIT TO CONSTRUCT AN
AIR CONTAMINANT SOURCE
ISSUED TO:

Green Plains Ord, LLC
48267 Val-E Road
Ord, Nebraska 68862-1988
FOR THE SPECIFIC CONSTRUCTION OF:
A 62,500,000 gallon per year (Denatured) Ethanol Manufacturing Facility (Dry Mill Process)
LOCATED AT:

48267 Val-E Road
Ord, Nebraska 68362-1988

IS HEREBY REVISED AS FOLLOWS:

- Revise stack heights for various emission points
- Decrease CO emission limit from TO/HRSG system stack (S10)
- Require liquefaction tank and slurry tank to be controlled by the TO/HRSG

Pursuant to Chapter 14 of the Nebraska Air Quality Regulations, the public has been notified by
prominent advertisement of this proposed construction of an air contaminant source and the thirty (30) day
period allowed for comments has elapsed. This revised construction permit approves the proposed
revisions to the original construction permit CP05-0021 issued March 14, 2006 (as amended by CP08-018n
on May 8, 2008, and CP07-0048 on July 28, 2008) and supersedes the original permit and all amendments.

Conipliance with this permit shall not be a defense to any enforcement action for violation of an
ambient air quality standard.

This permit is issued with the following conditions:
General Conditions

1. This permit is not transferable to another source or location. (Title 129, Chapter 17)
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VII.

Holding of this permit does not relieve the ownet/operator of the source from the responsibility to
comply with all applicable portions of the Nebraska Air Quality Regulations and any: other
requirements under local, State, or Federal law. (Title 129, Chapter 41)

Any applicant who fails to submit any relevant facts or who has submitted incorrect information in
a permit application shall, upon becoming aware of such failure or incorrect submittal, promptly
submit such supplementary facts or corrected information. If the source wishes to make changes at
the facility that will result in change(s) to values, specifications; and/or locations of emission
points that were indicated in the permit application (or other supplemental information provided by
the applicant and reviewed by the Department in issuance of this permit), the source must receive
approval from the Department before the change(s) can be made. In addition, any modification
which may result in an adverse change to the air quality impacts predicted by atmospheric
dispersion modeling (such as changes in stack parameters or increases in emission rates, potential
emissions, or actual emissions) shall have prior approval from the Department. The source shall
provide all necessary information to verify that there are no substantive changes affecting the basis
upon which this permit was issued. Information may include, but not be lirnited to, additional
engineering, modeling and ambient air quality studies. (Title 129, Chapter 17, Sections 006, 007,
and 008)

Approval to construct, reconstruct and/or modify the source will become invalid if a continuous
program of construction is not commenced within 18 months after the date of issuance of the
construction permit, if construction is discontinued for a period of 18 months or more, or if
construction is not completed within a reasonable period of time. (Title 129, Chapter 17,
Section 012)

The owner/operator of the source shall provide a notification to the Department of the date of
construction, reconstruction or modification commenced, postmarked no later than 30 days after
such date, and of the actual date of initial startup of operation, postmarked within 15 days after
such date. (Title 129, Chapter 17, Section 012 & Chapter 7, Section 002.03)

The permittee shall allow the Department, EPA or an authorized representative, upon presentation
of credentials to (Title 129, Chapter 8, Section 012.02):

A Enter upon the pernutiee's premises at reasonable times where a source subject to this
p P p Casor Jj
permit is located, emissions-related activity is conducted or records are kept, for the
purpose of ensuring compliance with the permit or applicable requirements;

B) Have access to and copy, at reasonable times, any records, for the purpose of ensuring
compliance with the permit or applicable requirements;

(C) Inspect at reasonable times any facilities, pollution control equipment, including
monitoring and air pollution control equipment, practices, or operations, for the purpose of
ensuring compliance with the permit or applicable requirements;

(D) Sample or monitor at reasonable times substances or parameters for the purpose of
ensuring compliance with the permit or applicable requirements.

Applicable regulations: Title 129 - Nebraska Air Quality Regulations as amended
July 21, 2010.
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This permit may contain abbreviations and symbols of units of measure, which are defined in 40
CFR Part 60.3. Other abbreviations may include, but are not limited to, the following: Best
Available Control Technology (BACT), Best Management Practices (BMP), Carbon Monoxide
(CO), Code of Federal Regulations (CFR), Compilation of Air Pollutant Emission Factors, Volume
I, Stationary Point and Area Sources (AP-42), Construction Permit (CP), Continuous Emissions
Monitoring System (CEMS), Distillers Grain with Solubles (DGS), Dried Distillers Grain with
Solubles (DDGS), Grams per Square Meter (g/m?), Hazardous Air Pollutant (HAP), Hazardous Air
Pollutants (HAPs), Leak Detection and Repair (LDAR), Maximum Achicvable Control
Technology (MACT), Million Standard Cubic Feet (MMscf), Million British Thermal Units per
Hour (MMBtw/hr), Modified Wet Distillers Grain with Solubles (MWDGS), National Ambient Air
Quality Standards (NAAQS), New Source Performance Standards (NSPS), Nitrogen Oxides
(NO,), Particulate Matter (PM), Particulate Matter less than or equal to 10 micrometers (PM,g),
Parts per Million (ppm), Prevention of Significant Deterioration (PSD), Regenerative Thermal
Oxidizer (RTO), Standard ndustrial Classification (SIC), Sulfur Dioxide (SO,), Thermal
Oxider/Heat Recovery Steam Generator (TO/HRSG), Total Dissolved Solids (TDS), Volatile
Organic Compounds (VOC), Wet Distillers Grain with Solubles (WDGS).

Open fires are prohibited except as allowed by Title 129, Chapter 30. -

The source shall not cause or permit fugitive particulate matier to become airborne in such
guantities and concentrations that it remains visible in the ambient air beyond the property line.
(Title 129, Chapter 32)

Application for review of plans or advice furnished by the Director will not relieve the source of
legal compliance with any provision of these regulations, or prevent the Director from enforcing or
implementing any provision of these regulations. (Title 129, Chapter 37)

If and when the Director declares an air poliution episode as defined in Title 129, Chapter 38,
Sections 003.01B, 003.01C, or 003.01D, the source shall immediately take all required actions
listed in Title 129, App. 1 until the Director declares the air pollution episode terminated.

Specific Conditions

XL

Specific terms and conditions of this permit:

(A) The facility shall emit less than the following in any period of twelve (12) consecutive
calendar months. At no time during the first eleven (11) calendar months after the startup
date shall the sum of all the previous months' emissions equal or exceed the following
emission limitations, Compliance with this condition shall be demonstrated using the
testing results conducted as specified in Condition XIII.(N) and emission calculations
records as specified in Condition XIIL(P)(1) of this permit. {Title 129, Chapters 27,
and 28)

{1) 10 tons of any individual HAP
2 25 tons of total combined HAPs

B The following conditions apply to: GRAIN HANDLING AND MILLING OPERATIONS
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)] PM and PM, emissions from all grain handling and milling operations shall be
captured and controlled by the grain receiving baghouse (C20) and the
hammermill baghouse (C30). (Title 129, Chapters 4, 19, and 20)

(2) The operations of each baghouse shall be in accordance with the following
requirements: {Title 129, Chapters 4, 19, and 20)

(a)

()

©

(d

(€)

()

(2)

'The baghouses shall be operated whenever the associated emission units
are in operation.

The baghouses shall be properly installed, operated and maintained. The
manufacturer’s operation and maintenance manual, or its equivalent,
detailing proper operation, inspection and maintenance of the dry dust
collectors shall be kept on site and readily available to Department
representatives.

Each baghouse shall be equipped with an operational pressure differential
indicator. The pressure differential indicator readings shall be recorded at
least once each day that the associated baghouse is operating. The
pressure indicator shall be properly installed, operated, calibrated, and
maintained. The manufacturer’s operation and maintenance manual, or its
equivalent, detailing proper operation, inspection and maintenance of the
pressure differential indicator shall be kept on site and readily available to
Department representatives.

Baghouse filter bags/cartridges are to be inspected and/or replaced in
accordance with the operation and maintenance manual or more frequently
as indicated by pressure differential indicator readings or other indication
of bag failure.

Routine observations (at least once each day during day light hours of dry
dust collector operation) shall be conducted during day light hours to
determine whether there are visible emissions from the stack, leaks, noise,
atypical pressure differential readings, or other indications, which may
necessitate corrective action. Corrective action shall be taken immediately
if necessary,

Collected waste material from the dry dust collectors shall be handled,

transported, and stored in a manner that ensures compliance with
Condition X,

"The source shall maintain on-site an inventory of spare bags/cartridges of
each type used facility-wide to ensure rapid replacement in the event of
bag/cartridge failure.

(3) The emissions from the grain receiving baghouse (C20) shall not exceed the

following emission limits (3-hour or test method average). (Title 129, Chapters 4,
19, and 20)

(a)
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(4) The emissions from the milling baghouse (C30) shall not exceed the following
emission limits (3-hour or test method average). (Title 129, Chapters 4, 19,
and 20)

(@ 0.98 pounds per hour PM.

(%) In order to demonstrate compliance with Conditions XIIL.(B)}(3) and (4), the
source shall conduct a performance test for PM on stack S20 and S30. The
performance test shall be conducted in accordance with Condition XITT.(N). (Title
129, Chapter 34)

(C) The following conditions apply to; FERMENTATION OPERATIONS

(1) PM, PM;p, VOC and HAP emdssions from the fermentation operations shall be
controlled by the CO, scrubber (C40)} with chemical addition. Chemical addition
may not be required provided the requirements of Condition XII1.(C)(2) are met.
(Title 129, Chapters 17 and 27)

(2) The source may demonstrate through testing performed in accordance with
Condition X1IL(N), or the use of a CEMS, that chemical addition is not necessary.
Testing completed after May 8, 2007, and approved by the NDEQ, may be used fo
demonstrate chemical addition is not necessary. (Title 129, Chapters 17, 27,
and 34)

3) The operation of the scrubber shall be in accordance with the following
requirements; (Title 129, Chapters 17 and 27)

(a) The scrubber shall be operating and controlling emissions at all times
when the associated emission units are in operation.

(b) The scrubber shall be properly designed, installed, operated and
maintained. The manufacturer’s operation and maintenance manual, or its
equivalent, detailing proper operation, inspection and maintenance of the
scrubber shall be kept on site and readily available to Department
representatives.

{c) The scrubber shall be equipped with devices capable of continuously
monitoring operating parameters including, at a minimum, the scrubbing
liquid temperature, serubbing lquid flow rate, chemical addition flow rate,
and pressure differential. Except for the scrubbing liquid and chemical
addition flow rates, all operating parameter readings shall be recorded at
least once each day the scrubber is in operation. The scrubbing liquid
flow rate shall be recorded continuously. When chemical is added to the
scrubbing liquid, the flow rate of the chemical being added shall be
recorded continuously. The devices shall be properly installed, operated,
calibrated, and maintained. The manufacturer’s operation and
maintenance manual, or its equivalent, detailing proper operation,
inspection and maintenance of the operating parameter indicators shall be
kept on site and readily available to Department representatives.
Operating parameters will be established during source emission testing.
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(6)

(d) All monitored operating parameters of the scrubber shall be maintained at
the levels recorded during the most recent performance test that
demonstrated compliance with the permitted emissions limits. Alternative
levels may be used provided the facility can justify, through testing or the
use of a CEMS, that better emissions control is being achieved. Normal
operating parameters or operating parameter ranges that demonstrate
compliance with the permitted emissions limits, with appropriate
averaging periods, shall be submitted with the source’s operating permit
application.

(e) Routine observations (at least once each day during daylight hours of
scrubber operation) shall be conducted to determine whether there are
leaks, noise, atypical operating parameters (e.g., scrubbing liquid flow
rate), or other indications that corrective action is necessary. If corrective
action is required, it shall occur immediately,

(H Unless the source has testing data demonstrating chemical addition is not
necessary, as provided for in Condition XHIL{C)(2), equipment for
continuously recording the scrubbing liquid flow rate and chemical
addition flow rate (if chemicals are added) shall have been installed by
July 10, 2008.

The emissions from the CO, scrubber (C40) shall not exceed the following

emission limits (3 one-hour tests or as deemed appropriate by the Department).
{Title 129, Chapters 17)

(a) 11.3 pounds per hour VOC

The scrubber shall have a minimum control efficiency of 65 percent for combined
HAPs. (Title 129, Chapter 27)

In order to demonstrate compliance with Conditions XITI.(A), (C)(3) and (C)(4)
and to verify the assumptions used in the penmit application, the source shall
conduct a performance test for VOC, PM, and HAP on C40. In addition, the
performance test shall determine the HAP control efficiency of the scrubber on
C40. The performance test shall be conducted in accordance with Condition
XIIL(N) and shall include speciation and quantification of the HAP composition
of the emissions. VOC emissions shall be expressed as total mass of VOC. (Title
129, Chapter 34) '

(D) The following conditions apply to: THERMAL OXIDIZER/HEAT RECOVERY STEAM
GENERATOR (TO/HRSG) SYSTEM

(1

(2)

Emissions from the liquefaction tank, slurry tank, DGS dryers while producing
MWDGS and/or DDGS, and the distillation process vent shall be controlled by a
TO/HRSG System (C10) exhausting through stack S10,

Only natural gas and methane from the biomethanator shall be burned as fuel in
the DGS dryers. Only natural gas shall be bumed as fuel in the TO/Boiler,
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) Operation of the TO/HRSG system shall be in accordance with the following
requirements: (Title 129, Chapters 4, 19 and 27)

(a)

(b)

(c)

(@

(e)

The TO/HRSG system shall be operated at all times when the associated
emission units are in operation.

The TO/HRSG system and associated drying, pre-fermentation and
distillation equipment shall be properly designed, installed, operated and
maintained. The manufacturer’s operation and maintenance manual, or its
equivalent, detailing proper operation, inspection and maintenance of the
thermal oxidizer system and associated drying, pre-fermentation and
distillation equipment shall be kept on site and readily available to
Department representatives.

The TO/HRSG system shall be equipped with a thermocouple or
equivalent device capable of continuously monitoring the temperature of
the thermal oxidizers. The thermocouple or equivalent device shall
monitor temperature on a continuous basis, with the one-hour average
temperature recorded once per hour. The thermocouple or equivalent
device shall be properly installed, operated, calibrated and maintained.
The manufacturer’s operation and maintenance manual, or its equivalent,
detailing proper operation, inspection and maintenance of the
thermocouple or equivalent device shall be kept on site and readily
available to Department representatives,

The one-hour average operating temperature of the TO/HRSG system
shall be maintained at a minimum 1,400 °F. Upon approval by the
Director, the 1,400 °F limitation may be replaced with an alternate
minimum operating temperature limitation established based on results of
the most recent performance test that demonstrate compliance with
Condition XIIL(D)(4).

Routine observations (at least once each day of TO/HRSG system
operation) shall be conducted during daylight hours to determine whether
there are visible emissions from the stack, leaks, noise, atypical operating
parameters {e.g., pressure differential, temperature), or other indications
that may necessitate corrective action. Corrective action shall be taken
immediately if necessary.

4 Emissions from the TO/HRSG system stack (S10) shall not exceed the following
emission limits (30-day rolling average for NO,, 3-hour or test method average for
other pollutants). (Title 129, Chapters 4 and 19)

(a)
(b)
(©)
(d)
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(e) 2.85 pounds per hour VOC

(5) In order to demonstrate compliance with Conditions XIIT.(A) and (D}4) and to
verify the assumptions used in the permit application, the source shall conduct a
performance test for CO, SO,, VOC, HAPs, and PM (both filterable and
condensable) on the TO/HRSG system stack (S10) while all associated controlled
units are operating. Separate tests must be performed while producing MWDGS
and while producing DDGS. The performance tests shall be conducted in
accordance with Condition XIII.(N) and shall include speciation and quantification
of the HAP composition of the emissions. VOC emissions shall be expressed as
total mass of VOC. (Title 129, Chapter 34)

®) The requirements of the NSPS in 40 CFR 60, Subparts A and Db (Title 129,
Chapter 18, Sections 001.01 and 001.22) apply to the TO/HRSG system. The
requirements include, but are not limited to, the following:

(a) NO, emissions shall not exceed 0.1 Ibs/MMBtu (30-day rolling average).
This emission limit applies at all times including periods of startup,
shutdown or malfunction.

(b) Performance and compliance testing shall be conducted in accordance
with Title 129, Chapter 18, NSPS, Section 001.01 General Provisions, and
as required by 40 CFR 60.46b(¢) and Condition XIIL.(N).

{c) The permittee shall install, calibrate, maintain, and operate a CEMS or
approved alternative in accordance with the Subpart for the TO/HRSG
system measuring the NO, emissions.

(d) The Requirements for Performance Specifications 2 - Specifications and
Test Procedures for SO, and NOx Continnous Emission Monitoring
Systems in Stationary Sources found in 40 CFR 60 Appendix B shall be
followed for the CEMS required under the Condition XIII.(D){(6){c).

{e) Quality assurance for the CEMS required under the Condition
XIL{DX}6)c) shall be conducted according to the requirements of 40 CFR
60 Appendix F. The report of the Relative Accuracy Test Audit required
by the 40 CFR 60 Appendix F or a similar procedure shall be submitted to
the Department within 45 days of completion of the test.

{f) The source shall record and maintain records of the amount of natural gas
combusied during each day unless EPA Region VII approves an
alternative record-keeping frequency. (40 CFR 60.48b(d))

(g) The source shall submit notification of the date of construction,
anticipated startup, and actual startup, as provided by Title 40 CFR 60.7.
(40 CFR 60.49b(a))
(E) The following conditions apply to: DDGS COOLER

1) The DDGS cooler shall be equipped with a DDGS cooling system {(a cyclone with
integrated baghouse) (C70). (Title 129, Chapters 4 and 19)
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Operation of the cyclone/baghouse system shall be in accordance with the
following requirements: (Title 129, Chapters 4 and 19)

(a)

(b)

(c)

(d)

(e)

()

(2)

The cyclone/baghouse system shall be operated at all times when the
associated equipment is in operation.

The cyclone/baghouse system shall be properly designed, installed,
operated and maintained. The manufacturer’s operation and maintenance
manual, or its equivalent, detailing proper operation, inspection and
maintenance of the cyclone/baghouse system shall be kept on site and
readily available to Department representatives.

The cyclone/baghouse system shall be equipped with an operational
pressure differential indicator. The pressure differential indicator readings
shall be recorded at least once each day that the associated
cyclone/baghouse system is operating. The pressure differential indicator
shall be installed, operated, calibrated and maintained. The
manufacturer’s operation and maintenance manual, or its equivalent,
detailing proper operation, inspection and maintenance of the pressure
differential indicator shall be kept on site and readily available to
Department representatives.

Routine observations (at least once each day during daylight hours of
cyclone/baghouse system operation) shall be conducted to determine
whether there are visible emissions from the stack, leaks, noise, atypical
pressure differential readings, or other indications, which may necessitate
corrective action. Corrective action shall be taken immediately if
necessary.

Baghouse filter bags/cartridges are to be inspected and/or replaced in
accordance with the operation and maintenance manual or more frequently
as indicated by pressure differential indicator readings or other indication
of unit failure.

Collected waste material from the dry dust collectors shall be handled,
transported, and stored in a manmer that ensures compliance with
Condition X.

The source shall maintain on-site an inventory of spare bags/cartridges of
each type used to ensure rapid replacement in the event of bag/cartridge
failure.

The emissions from the DDGS cooler cyclone/baghouse systerm (C70) shall not
exceed the following emission limits (3 one-hour tests or as deemed appropriate
by the Department). (Title 129, Chapters 4 and 17)

(a)
(b)

1.23 pounds per hour PM

2.30 pounds per hour VOC
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In order to demonstrate compliance with Conditions XIIL(A) and (E)(3) and to
verify the assumptions used in the permit application, the source shall conduct a
performance test for VOC, HAPs, and PM (both filterable and condensable) on the
DDGS cooler cyclone/baghouse system (C70). The performance test shall be
conducted in accordance with Condition XIIL.{N} and shall include speciation and
quantification of the HAP composition of the emissions. VOC emissions shall be
expressed as total mass of VOC. (Title 129, Chapter 34)

{B) The following conditions apply to: SOLID PRODUCT STORAGE AND LOADOUT

oy

)

PM emissions from DDGS storage and loadout shall be captured and controlled by
the DDGS loadout baghouse (C90). (Title 129, Chapters 4 and 19)

The operations of the dry dust collector (baghouse) shall be in accordance with the
following requirements: (Title 129, Chapters 4 and 19)

(a) The dry dust collector shall be operated whenever the associated emission
units are in operation.

{b) The dry dust collector shall be properly installed, operated and
maintained. The mamifacturer’s operation and maintenance manual, or its
equivalent, detailing proper operation, inspection and maintenance of the
dry dust collectors shall be kept on site and readily available to
Department representatives.

(c) Each dry dust collector shall be equipped with an operational pressure
differential indicator. The pressure differential indicator readings shall be
recorded at least once each day that the associated dry dust collector is
operating. The pressure indicator shall be properly installed, operated,
calibrated, and maintained. The manufacturer’s operation and
maintenance manual, or its equivalent, detailing proper operation,
inspection and maintenance of the pressure differential indicator shall be
kept on site and readily available to Department representatives.

{d) Dry dust collector filter bags/cartridges are to be inspected and/or replaced
in accordance with the operation and maintenance manual or more
frequently as indicated by pressure differential indicator readings or other
indication of unit failure.

(e) Routine observations (at Ieast once each day during daylight hours of dry
dust collector operation) shall be conducted to determine whether there are
visible emissions from the stack, leaks, noise, atypical pressure differential
readings, or other indications, which may necessitate corrective action.
Corrective action shall be taken immediately if necessary.

) Collected waste material from the dry dust collector shall be handled,
transported, and stored in a manner that ensures compliance with
Condition X.
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(2 The source shall maintain on-site an inventory of spare bags/cartridges of
each type used to ensure rapid replacement in the event of bag/cartridge
failure.

The emissions from the DDGS loadout baghouse (C90) shall not exceed the
following emission limits (3-hour or test method average). (Title 129, Chapters 4
and 19)

(a) 0.21 pounds per hour PM

In order to demonstrate compliance with Condition XIIT.(F)(3), the source shall
conduct a performance test for PM on DDGS loadout baghouse (890). The
performance test shall be conducted in accordance with Condition XIIL.(N). (Title
129, Chapter 34)

(&) The following conditions apply to: STORAGE TANKS

1)

The requirements of the NSPS in 40 CFR 60, Subparts A and Kb (Title 129,
Chapter 18, Sections 001.01 and 001.62) apply to the five (5} storage tank (T61,
T62, T63, T64, and T65). The requirements include, but are not limited to, the
following:

(a) The tanks shall each be equipped with an internal floating roof, in
accordance with the specifications in 40 CFR 60.112b(a)(1).

{b) The tanks shall each be visibly inspected and repaired in accordance with
testing and procedures per 40 CFR 60.113b(a).

{c) The owner or operator of the affected tanks shall report and keep records
as described in 40 CFR 60.115b — Reporting and recordkeeping
requirements and in 40 CFR 60.116b — Monitoring of operations.

() The following conditions apply to: LIQUID PRODUCT LOADOUT

(1)

)

The source shall use submerged loading when transferring liquid product from the
storage tanks to tanker railcars. (Title 129, Chapters 19 and 27)

Truck loadout of iquid product shall be controlled by a vapor recovery system
with a flare (S50) at all times liquid product truck loadout is occurring. (Title 129,
Chapters 19 and 27)

(a) The vapor recovery system and flare shall be properly designed, installed,
operated and maintained in order to capiure 100 percent of the vapor
generated during product loadout. The manufacturer’s operation and
maintenance manual, or its equivalent, detailing proper operation,
inspection and maintenance of the vapor recovery system and flare shall
be kept on site and readily available to Department representatives.

(b) When truck loadout is occurring, a flame shall be present at the flare, The
facility must install an appropriate safety device or flame monitoring
system to ensure that the loadout operation cannot occur without the
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presence of a flame. The safety device or flame monitoring system shall
be properly installed, operated, calibrated and maintained. The
manufacturer’s operation and maintenance manual, or its equivalent,
detailing proper operation, inspection and maintenance of the flame
monitoring device/system shall be kept on site and readily available to
Department representatives,

€)) Loadout of liquid product by truck shall not exceed 30,250,000 gallons in any
period of twelve (12) consecutive calendar months. At no time during the first
eleven (11} calendar months after July 28, 2008 shall the sum of all the previous
months' throughput equal or exceed 30,250,000 gallons by truck leadout. (Title
129, Chapter 17)

{4) The operating hours of the truck loadout flare (S50) shall not equal or exceed
4,380 hours per any period twelve (12) consecutive calendar months. At no time
during the first eleven (11) calendar months after the permit issuance date shall the
sum of all the previous months” operating hours equal or exceed 4,380 hours. The
pilot for the flare may operate continuously. (Title 129, Chapter 19)

(5) Flare S50 shall be equipped with an hour meter to record the operating hours to
determine compliance with Condition XIIL(H)(4). The hour meter shall be
installed, operated, calibrated, and maintained. The manufacturer’s operation and
maintenance manual, or its equivalent, detailing proper operation, inspection and
maintenance of the hour meter shall be kept on site and readily available to
Department representatives. (Title 129, Chapter 34)

)] The following conditions apply to: EQUIPMENT LEAKS

() The requirements of the NSPS in 40 CFR, Subparts A and VV (Title 129, Chapter
18, Sections 001.01 and 001.14) apply to all affected equipment. The requirements
include, but are not limited to, the following;:

{a) Equipment subject to 40 CFR 60 Subpart VV shall be each pump,
compressor, pressure relief device, sampling connection system, open-
ended valve or line, valve, and flange or other connector in VOC service
and any devices or systems required by Subpart VV. (40 CFR 60.481)

{b) Compliance with NSPS, Subpart VV shall be demonstrated for all
equipment within 180 days of initial startup. (40 CFR 60.482-1)

(c) Test methods and procedures shall be consistent with the requirements
found in 40 CFR 60.485. The methods include:

(i) Method 21 shall be used to determine the presence of leaking
sources. (40 CFR 60.485(b)(1))

(ii) Method 21 shall be used to determine the background level. {40
CFR 60.485(c)(2})

(iiiy  Procedures that conform fo the general methods in ASTM E-260,
E-168, E-169 (incorporated by reference — see 40 CFR 60.17)
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shall be used to determine the percent VOC content in the process
fluid that is contained in or contacts a piece of equipment. (40
CFR 60.485(d)(1))

{iv) Standard reference texts or ASTM D-2879 (incorporated by
reference — see 40 CFR 60.17) shall be used to determine the

vapor pressure of the components in the liquid in the light liquid
service. (40 CFR 60.485(e)(1))

(d) The owner or operator shall report and keep records as described in 40
CFR 60.487 — Reporting requirements and in 40 CFR 60.486 —
Recordkeeping requirements. Each owner or operator shall submit
semiannual reports to the Department beginning six months after the
nitial startup date,

(e) Emissions shall be controlled by the Leak Detection and Repair Program
as defined in 40 CFR 60.482-1 through 60.482-10,

N The following conditions apply to: HAUL ROADS

()

2

All on-site haul roads with production-related truck traffic shall be paved. The
paved haul roads shall comply with the following conditions: (Title 129, Chapters
4 and 19)

(a) The owner or operator shall develop, maintain, and implement a Best
Management Practice (BMP) plan to control emissions from haul roads to
comply with Condition X. (Title 129, Chapters 4, 19 and 32)

(b) For each day of operation, the owner or operator shall conduct a survey of
the plant property and haul roads to determine if visible fugitive emissions
are being generated and leaving plant property. Implementation of
fugitive dust controls shall be taken upon observation of visible fugitive
emissions leaving plant property. Documentation of all fugitive dust
control measures implemented and daily surveys shall be maintained in a
log. (Title 129, Chapters 4, 19 and 32)

The haul road silt loading value shall not exceed 1.75 g/m”.

{(a) Compliance with the silt loading limitation in Condition XIL(F}2)a)
shall be demonstrated by conducting a series of initial silt loading
performance tests. These tests shall be conducted at least once per quarter
of the first year after July 28, 2008. The silt load tests shall be conducted
in accordance with Specific Condition XIIL.{N).

(K) The following conditions apply to: COOLING TOWER

(D

The cooling tower (P80) shall be properly installed, operated and maintained. The
manufacturer’s operation and maintenance manual, or its equivalent, detailing
proper operation, inspection and maintenance of the cooling tower shall be kept on
site and readily available to Department representatives. (Title 129, Chapters 4
and 19)
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(3)

The drift loss shall not exceed 0.005 percent. Verification of drift loss shall be by
manufacturer’s guarantee. Manufacturer’s drift loss guarantee shall be kept on site

and readily available to Department representatives, upon request. (Title 129,
Chapters 4 and 19)

The TDS concentration in the cooling water shall not exceed 3,000 ppm for any
single sampling event. A TDS sample shall be collected and tested at a minimum
of once per calendar month. (Title 129, Chapters 4 and 17)

L) The following conditions apply to: BIOMETHANATOR OPERATION

(1)

(2)

3

4

Methane generated from the biomethanator shall be combusted in the
biomethanator flare (S60) or the dryers. (Title 129, Chapters 4 and 19)

The biomethanator flare shall not equal or exceed 4,380 operating hours per any
period twelve (12) consecutive calendar months, At no time during the first
eleven (11) calendar months after the startup date shall the sum of all the previous
months' operating hours equal or exceed 4,380 hours. The pilot for the flare may
operate continuously. (Title 129, Chapter 19)

The biomethanator flare shall be equipped with an hour meter to record the
operating hours to determine compliance with Condition XIIL(L)(2). The hour
meter shall be properly installed, operated, calibrated, and maintained. The
manufacturer’s operation and maintenance manual, or its equivalent, detailing
proper operation, inspection and maintenance of the hour meter shall be kept on
site and readily available to Department representatives. (Title 129, Chapter 19)

The biomethanator, flare, and associated equipment shall be properly designed,
installed, operated and maintained. The manufacturer’s operation and
maintenance manual, or its equivalent, detailing proper operation, inspection and
maintenance of the wastewater treatment tanks, biomethanator and flare shall be
kept on site and readily available to Department representatives.

(M) The following conditions apply to: EMERGENCY EQUIPMENT

(0

(2)

3

The emergency fire water-pump engine shall not equal or exceed 500 operating
hours per any period twelve (12) consecutive calendar months. At no time during
the first eleven (11) calendar months after the permit issuance date shall the sum
of all the previous months® operating hours equal or exceed 500 hours. (Title 129,
Chapters 4 and 19)

Only diesel fuel (No. 1 and No. 2} shall be combusted in the emergency fire water-
pump engine, The sulfur content of the diesel fuel shall not exceed 0.5%. (Title
129, Chapters 4, 19, and 24)

The emergency fire water-pump engine shall be equipped with an hour meter to
record the monthty and twelve (12) month consecutive operating hours to
determine compliance with Condition XIIT.{M)(1). The hour meter shall be
installed, operated, calibrated, and maintained in accordance with manufacturer’s
documentation. The manufacturer’s operation and maintenance manual, or its
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equivalent, detailing proper operation, inspection and maintenance of the hour
meter shall be kept on site and readily available to Department representatives.
(Title 129, Chapter 34)

™ Performance tests, when required by NDEQ), shall be completed and submitted to the
NDEQ as follows: (Title 129, Chapter 34)

(1

2)

&)

“

)

(6)

)

Performance tests shall be conducted while operating at full capacity, unless
otherwise specified by the NDEQ,

Testing shall be conducted according to the methodologies found in Title 129,
Chapter 34, Section 002, or other NDEQ approved methodologies.

Performance tests shall be conducted for a minimum of three (3) one-hour rmns
unless another run-time is specified by the applicable Subpart or as deemed
appropriate by the NDEQ,

The owner or operator shall provide the NDEQ with an emissions festing protocol
at least thirty (30) days prior to testing.

The owner or operator of a source shall provide the NDEQ at least thirty (30) days
written notice prior to testing to afford the NDEQ an opportunity to have an
observer present.

The owner or operator shall monitor and record the operating parameters for
process and control equipment during the performance testing required in the
permit (e.g., production rate, liquid flow rate and pressure differential during
testing of the scrubber). The operating parameters shall be submitted with the test
results.

A certified written copy of the test results, signed by the person conducting the
test, shall be provided to the NDEQ within forty-five (45) days of completion of
the test and will, at a minimum, contain the following items:

(a) A description of the source’s operating parameters (i.e., production rates,
firing rates of combustion equipment, fuel usage, etc.) control equipment
parameters (i.e., baghouse fan speeds, scrubber liquid flow rates, chemical
addition flow rates (if used), etc.), and ambient conditions (i.e., weather
conditions, etc.) during testing.

(b Copies of all data sheets from the test run(s)

{(c) A description and explanation of any erraneous data or unusual
circumstance(s) and the cause for such situation

{d) A final conclusion section describing the outcome of the testing

(O)  The following conditions apply to the verification of NAAQS modeling analysis: (Title
129, Chapter 4)

(h

Stack heights shall not be less than the following heights above ground level:
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3)

4

Emission Point Minin.lum Stack
Height (ft)
S10 (Dryers and TO/HRSG system stack) 125
520 (Grain receiving baghouse) - 135
S30 (Hammermill baghouse) 135
540 (Fermentation Scrubber) 67
S70 (DDGS cooling cyclone/baghouse system) 40
S90 (DDGS loading baghouse) 135
Cooling tower 28

The source shall sufficiently restrict public access to the facility at the ambient air
boundary relied upon in the modeling analysis for the NAAQS compliance
demonstration. An ambient air restriction plan detailing the measures for
resfricting public access (such as fencing) shall be submitted to the Department at
least 90 days prior to the initial startup of operations. The public access
restrictions must be in place prior to initial startup of operations.

A sife survey or similar documentation demonstrating compliance with the stack
height limitations per Condition XIIL{O)(1) shall be kept on site and readily
available to Department representatives within 180 days after the permit issuance
date; or for any new emission unit constructed after this date, within 180 days
following start-up of the new emission unit.

A site survey or similar documentation demonstrating compliance with the
restricted public access provisions of Condition X1IL(O)(2) shall be kept on site
and readily available to Department representatives within 180 days after the
permit issuance date. The site survey or similar documentation shall provide
sufficient detail to verify that an ambient air restriction plan has been fully
implemented.

() The following conditions apply to: MONITORING AND RELATED
RECORDKEEPING AND REPORTING REQUIREMENTS

Records of all limits, measurements, results, inspections, and observations listed in
Conditions XIL{A) through XIIL.(O), as required to ensure compliance with this permit
shall be maintained. Calculations and records shall be completed no later than the 15th
day of each calendar month through the previous calendar month. Records shall be kept
on-site for a minimum of five years, unless otherwise specified in this permit. These
records shall be clear and readily accessible to Depariment representatives and shall
include the following:

(O

Emission calculations for each month and for each period of twelve (12)
consecutive calendar months, demonstrating compliance with Condition XIII.(A),
performed in accordance with the emission calculation methodology specified in
Attachment A of this permit. The permittee shall keep appropriate records to
support the emission calculations including, but are not limited to, actual material
throughput rates, production rates, fuel usage rates, and operating hours.
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(2) Inspection and maintenance records for the grain receiving/handling baghouse
(C20), the milling baghouse (C30), and the DDGS loadout baghouse (C90) to
demonstrate compliance with Conditions XIL(B)(2) and XIIL(F)(2), shall include
the following:

(2)

(b)

(c)

(@

Records documenting when routine observations were performed with a
description, including operating parameters {(e.g., pressure differential
readings) and any atypical observations.

Records documenting when roufine maintenance and preventive actions
were performed with a description of the maintenance and/or preventive
action conducted.

Filter replacement records including filter position, type, and date of filter
installation,

Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made,

3) Inspection and maintenance records for the CO, scrubber (C40), to demonstrate
compliance with Condition XIIL.(C)(2), shall include the following:

(a)

(b)

(c)

Records documenting when routine observations were performed with a
description, including operating parameters (e.g., pressure differential
readings, scrubbant flow rates) and any atypical observations.

Records documenting when routine mainfenance and preventive actions
were performed with a description of the maintenance and/or preventive
action performed.

Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made.

@) Inspection and maintenance records for the TO/HRSG system, dryers, and pre-
fermentation and distillation equipment to demonstrate compliance with Condition
XTI.{D)(3), shall include the following:

(a)

(b

(c)
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Records documenting the temperature of the TO/HRSG system, including
hourly temperature readings while the dryers, pre-fermentation and
distillation equipment are in operation.

Records documenting when routine observations were performed with a
description, including operating parameters (e.g., temperature) and any
atypical observations.

Records documenting when routine maintenance and preventive actions
were performed with a description of the maintenance and/or preventive
action performed.



()

(6)

@

&)

)

(10}

(d) Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made.

As designated in Title 129, Chapter 18, Section 001.22, Industrial-Commercial-
Institutional Steam Generating Units —Subpart Db, Recordkeeping Requirements
(40 CFR 60.49b), records to demonstrate compliance with Condition XIIL.(D}6).

Inspection and maintenance records for the DDGS cooling system
(cyclone/baghouse system) (C70), to demonstrate compliance with Condition
XIL(E)2), shall include the following:

{a) Records documenting when routine observations were performed with a
description, including operating parameters (e.g., pressure differential
readings) and any atypical observations.

(b) Records documenting when routine mainfenance and preventive actions
were performed with a description of the maintenance and/or preventive
action performed.

(c) Records documenting equipment failures, malfunctions, or other

variations, including ttme of occurrence, remedial action taken, and when
corrections were made,

{d) Filter replacement records including filter position, type, and date of filter
installation.

As designated in Title 129, Chapter 18, Section 001.62, Volatile Organic Liquid
Storage Vessels (including petroleum storage vessels) — Subpart Kb, Reporting
and Record keeping Requirements {40 CFR 60.115b), records to demonstrate
compliance with Condition XIL{(G){(1).

Operdtio11 and maintenance record for the vapor recovery systemn, flare, and safety
device or flame monitoring system for the truck liquid product loadout station, to
dernonstrate compliance with Condition X1IL.(H}(2}, shall include the following:

{(a) Records documenting when routine maintenance and preventive actions
were conducted with a description of the maintenance and/or preventive
action conducted.

(&) Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made.

Throughput of liquid product shipped by trucks and railears for each calendar
month and for each period of twelve (12) consecutive calendar months to
demonstrate compliance with Condition XIIL.{T)(3).

Hours of operation for the flare associated with the truck liquid product loadout
operation for each calendar month and for each period of twelve (12) consecutive
calendar months to demonsirate compliance with Condition XHIL(H)(4).
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(i

(12)

(13)

(14)

(15)

(16)

(17}

(18)

(19)

As designated in Title 129, Chapter 18, Section 001.14, Equipment Leaks of VOC
in the Synthetic Organic Chemical Manufacturing Industry — Subpart VV,
Recordkeeping Requirements (40 CFR 60.486), records to demonstrate
compliance with Condition XIITL{T)(1).

Records documenting use of fugitive dust control measures on haul roads, daily
plant surveys, silt load testing results, and fugitive dust control measures
implemented to demonstrate compliance with Conditions X. and XITL(J).

Operation and maintenance records for the cooling tower, to demonstrate
compliance with Condition XIIT.(K)(1), shall include the following:

(a) Records documenting when routine maintenance and preventive actions
were performed with a description of the maintenance and/or preventive
action performed.

) Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made.

Manufacturer’s drift loss guarantee to demonstrate compliance with Condition
KIL(K)2). This record shall be kept far the life of the equipment.

TDS concentration in cooling water for each sampling event to demonstrate
compliance with Condition XII1.(K)(3).

Hours of operation for the biomethanator flare for each calendar month and for
each period of twelve (12) consecutive calendar months, to demonstrate
compliance with Condition XIIL(L)(2).

Operation and maintenance records for the biomethanator, flare, and associated
equipment to demonstrate compliance with Condition XTIL(L.)(4), shall include the
following;

(a) Records documenting when routine maintenance and preventive actions
were performed with a description of the maintenance and/or preventive
action performed.

{b) Records documenting equipment failures, malfunctions, or other
variations, including time of occurrence, remedial action taken, and when
corrections were made.

Hours of operation for the emergency fire water-pump engine for each calendar
month and for each period of twelve (12) consecutive calendar months to
demonstrate compliance with Condition XIL(M){1).

Fuel receipts for the diesel fuel from the supplier, including the sulfur content of

the diesel fuel in weight percent, to demonstrate compliance with Condition
XOL(M){(2).
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(20)  Site survey or similar documentation demonstrating compliance with the stack
height limitations per Condition XIII.(O)(1) and the restricted public access
provisions per Condition XII.(0)(2). These records shall be kept for the life of the
equipment.

(21)  Copies of all notifications, reports, plans, and test results submitted to the
Department.

(22)  The manufacturer’s operation and maintenance manual, or its equivalent,
regarding design, installation, operation, and maintenance for all permitted
equipment. These records shall be kept for the life of the equipment.

The undersigned issues this document on behalf of the Director in accordance with Title 129 —
Nebraska Air Quality Regulations.

12/ %\MSMQ/W

Date Shélldy SchneiderKir Administrator
Air Quality Division
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ATTACHMENT A

EMISSION CALCULATION METHODOLOGY
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To demonstrate compliance with the emission limits specified in Condition X1II.(A), emissions shall be
calculated each calendar month using data from the following sources listed in descending order of
preference. For compliance purposes, total HAP is equivalent to the sum of individual HAPs.

1. Most recent valid performance test results

2. Manufacturer’s guarantees and Material Safety Data Sheet (MSDS)
3. Manufacturer/engineering estimates

4. Emission factors from AP-42 or other EPA published documents

If it is necessary to convert uncontrolied to controlled emissions, multiply the uncontrolled emissions by
one minus the overall control efficiency (fraction) of the control equipment.
Fermentation Operations

Emissions from fermentation operations from the scrubber stack shall be calculated using Equations (1a) or
(1b).

Er = (CEFy) x (Pr) / (2,000 lbs/ton) (1a)
Where Er = Emissions from fermentation operations (tons/month)
CEFy = Controlled process emission factor {Ibs/gal of anhydrous ethanel produced)
Pr = Anhydrous ethanol production rate (gal/month)
Eg= (CHEp) x (OHp) / (2,000 1bs/ton) (1b)
Where: Er = Emissions from fermentation operations (tons/month)
CHEr = Controlled emissions from fermentation operations {Ibs/hr)
OHr = Operating hours of fermentation operations (hrs/month)

Thermal Oxidizer/¥Waste Heat Recovery Steam Generator (TO/HRSG) System

Emissions from the TO/HRSG system shall be calculated using Equations 2 or 3.

Ero = Enp + Epr + Ere (2)
Where Ero = Emissions from TO/HRSG system (tons/month)

Epp = Process emissions from dryers (tons/month)

Epr = Fuel combustion emissions from dryers (tons/month)

Emr = Fuel combustion emissions from the thermal oxidizer (fons/month}

Process emissions from the dryers (Epp) shall be calculated using Equations 2a.1, 2a.2, 2a.3, 2a.4 or 2a.5.
Epp = (CEFy) x (Pyw) / (2,000 1bs/ton) (2a.l)

Where: Eop  =Process emissions from dryers {tons/imonth)
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CEFy = Controlled process emission factor from MWDGS drying
(Ibs/ton of MWDGS produced)

Py =MWDGS production rate (tons/month)
Epp = (CHEw) x (OHyy) / (2,000 [bs/ton) (2a.2)
Where: Epp = Process emissions from dryers (tons/month)

CHE,, = Controlled process emissions from MWDGS drying (Ibs/hr)
Ol = Operating hours of dryers from MWDGS drying (hrs/month)

Epp = (CEFpp) x (Ppp) / (2,000 Ibs/ton) (2a.3)
Where: Epp  =Process emissions from dryers (tons/month)

CEFp; = Controlled process emission factor from DDGS drying
{(Ibs/ton of DDGS produced)

Pon = DDGS production rate (tons/month)
Epp = (CHEpp) x (OHpp) / (2,000 1bs/ton) (2a.4)
Where: Epp = Process emissions from dryers (tons/month)

CHEpp = Controlled process emissions from DDGS drying (Ths/hr)
Oy = Operating hours of dryers from DDGS drying (hrs/month)

Eop= Epp A+ EppB {Use if both MWDGS and DDGS are produced in a single month}(2a.5)

Where: Epp = Process emissions from dryers (fons/month)
Fpp A = Process emissions from MWDGS drying (tons/month), using Equations
2a.1 or 2a.2.
Enn B =Process emissions from DDGS drying (tons/month}), using Equations
2a.3 or 2a.4.

Fuel combustion emissions from dryers (Epg) shall be calculated using Equations 2b.1, 2b.2, 2b.3 or 2b.4.
These calculations are for each pollutant that is not calculated using Equations 2a.1 through 2a.5.

E[)F = (NEFDF) X (NQDF) X (I‘TN) / (2,000 ].bS/tOI'l) (2b1)

Where: Epe = Fuel combustion emissions from dryers (tons/month)
NEFpe = Natural gas combustion emission factor (Ib/MMBtu)
NQpr = Natural gas usage rate in the dryers (MMsct/month)
HN = Heat content of natural gas (MMBtwWMMsct)

EDF = ({(NEFDF) X (NQDF) X (HN)} + {( I\JﬂEFDF) X (MQDF) X (H[\’I)}) / (2,000 1bS/tOIl) (2b2)

Where; Epr  =Fuel combustion emissions from dryers (tons/month)
NEFpr = Natural gas combustion emission factor (Ib/MMDBtu)
NQpr =Natural gas usage rate in the dryers (MMscf/month)
HN = Heat content of natural gas (MMBtu/MMscf)
MEFpr = Methane combustion emission factor (lbs/MMscf)
MOQpr = Mcthane usage rate in the dryers (MMscf/month)
HM = Heat content of methane (MMBtu/MMscf)
Epr = (NEFpe) x (NQpr) / (2,000 tbs/ton) (2b.3)
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Where: Epe = Fuel combustion emissions from dryers (tons/month)
NEFpr = Natural gas combustion emission factor (Ib/MMscf)
NQpr = Natural gas usage rate in the dryers (MMscf/month)

ED}:' = ({(NEFDF) X (NQDF)} + {(MEFDF) X CN-[QDF)}) / (2,000 1bS/t011) (2b4)

Where: Epr = Fuel combustion emissions from dryers (tons/month)
NEFpr = Natural gas combustion emission factor (Ib/MMscf)
NQpr = Natural gas usage rate in the dryers (MMscf/month)
MEFp; = Methane combustion emission factor (Ibs/MMscf)
MQpr = Methane usage rate in the dryers (MMscE/month)

Fuel combustion emissions from thermal oxidizer (Erg) shall be calculated using Equations 2e.1 or 2¢.2.
These calculations are for each pollutant that is not calculated using Equations 2a.1 through 2a.5.

Erp = (NEF1r) x (NQpx) x (HN) / (2,000 Ibs/ton) . (Ze.l)

Where: Ere = Fuel combustion emissions from thermal oxidizer (tons/month)
NEF = Natural gas combustion emission factor (Ib/MMBtu)
NQe = Natural gas usage rate in the thermal oxidizer (MMsci/month)

HN = Heat content of natural gas (MMBtu/MMscf)
E’]‘F = (NEFTF) X (NQTF) / (2,000 le/tOIl) (2C2)
Where: Eqp = Fuel combustion emissions from thermal oxidizer (tons/month)

NETF [ = Natural gas combustion emission factor (Ib/MMscf)
NQg = Natural gas usage rate in the thermal oxidizer (MMscf/month)

ETD = (CHETo) X (OHT()) / (2,000 le/tOIl) (3)

Where: Ero = Emissions from TO/HRSG system stack (tons/month)
CHErp = Controlled emissions from TO/HRSG system stack (Ibs/hr)
OHyo = Operating hours of TO/HRSG system (hrs/month)

Cooling Cyclone
Emissions from the cooling cyclone shall be caleulated using Equation 4a or 4b.
ECC = (UEFCC) X (ijcc) / (2,000 IbSl’tOI’l) (43)
Where Ece = Emissions from the cooling cyclone (tons/month)
UEF¢c = Uncontrolled emission factor from cooling cyclone (ths/ton of DDGS produced)
Popce = DDGS production rate (tons/month)
ECC = ([JHEC(j) X (OHDDCC) / (2,000 le/tOH) (4b)
Where: Ece = Emissions from the cooling cyclone (tons/month)

UHE¢c = Uncontrolled emissions from cooling cyclone (1bs/hr)
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OHppce = Operating hours of DDGS drying (hrs/month)
‘Wet Cake Storage
Emissions from Wet Cake Storage shall be calculated using Equation 5.
Ewe = (Twe) X (Lwe) X {Wwe) X (Dwe) X (Mye/100) X (PPMiye/10% x (ODwe) / (2,000 lbsiton)  (5)

Where: Ewe = Emissions from wet cake storage (tons/month)
Twe = Average thickness of wet cake storage pile that will dry (it)
Lwe = Average length of wet cake storage pile (ft)
Wwe = Average width of wet cake storage pile (1)
Dywc = Density of wet cake (Ibs/ft")
Mwe = Liquid content of wet cake (% by weight)
PPMyyc = VOC or HAP content of wet cake liquid (ppm by weight)
ODwe = Number of days wet cake storage pile exists on site {(days/month)

Storage Tanks

VOC emission from storage tanks shall be calculated using the EPA’s TANKS program. HAP emissions
from each of the storage tanks shall be calculated using Equation 6.

Esraap = (Bstvoc) x (PPMgr/ 106) (6)
Where: Esrpar = Individual HAP emissions from storage tank (tons/month)

Esrvoc = VOC emissions from storage tank (tons/month)

PPMgr = HAP content of material stored in storage tank (ppm by weight)

Liquid Product Loadout

VOC emissions from liquid product loadout shall be calculated using Equations 7 and 7a through f. HAP
emissions from liquid product loadout shall be calculated using Equation 8.

Egrvoc = TLRyoe + RLRyge + DLRyoc + Ery + Epp (7
Where: B voc = VOC emissions from liquid product loadout (tons/month)
TLRyoc =VYOC emissions from liquid product loadout by trucks (tons/month)
RILRyoc = VOC emissions from liquid product loadout by railcars (tons/month)
DLRvoc = VOC emissions from siraight denaturant loadout into dedicated tanks
(trucks or railcars) (tons/month)
Eir = Emissions from combustion of loadout vapors in flare (tons/month)
Eip = Fuel combustion emissions from loadout flare’s pilot burner
(tons/month)

Truck liquid product loadout shall be calculated using Equations 7a and 7c.1 through 7¢.5.  The trucks are
considered non-dedicated tanks, assuming that unleaded gasoline vapor is in the truck at the start of the
loading of liquid product.

TLRygce = (Eg+ Egr + Epg) x (1-OCE) / {2,000 Ibs/ton) (7a)
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Where:

TLRvoc = VQOC emissions from liquid product loadout into non-dedicated trucks
(tons/month)

OCE = Qverall capture/control efficiency of the control system (fraction)

Eg = VOC emissions from gasoline remaining in non-dedicated tanks

Eer = VOC emissions from anhydrous ethanol

Epe = VOC enussions from denaturant

Railcar liquid product loadout shall be calculated using Equations 7b and 7c.1 through 7¢.5. The railcars
are considered dedicated tanks, assuming that denatured ethanol vapor is in the railcar at the start of the
loading of liquid product.

RLRvoe = (Egr +Epe) x (1-OCE) / (2,000 Ibs/ton) (7b)
‘Where: RLRvoc = VOC emissions from liquid product loadout into dedicated railcars
{tons/month)
OCE = Qverall capture/control efficiency of the control system {fractior)
Egr = VOC emissions from anhydrous ethanol
Eng = VOC emissions from denaturant

Equations 7c.1 through 7c.5 are used to determine the emissions from the truck and railcar liquid product
loadouts. These equations shall be calculated separated for each type of transport, because some of the
variables (S, MF, V) will be different for each type of transport.

Eg

Where:

= Egnp - Egec (7c.1)
= (LLgnp - LLgeo)x(V pe)
= {(Snp - Scc) x (12.46) x M) x P g) / (To)} x (Vor)

Eg = Uncontrolled VOC emissions from gasoline component remaining in non-
dedicated tanks (Ibs/month)

Egno = Uncontrolled VOC emissions from gasoline component from dedicated normal
service submerged loading operation (Ibs/month)

Egeee = Uncontrolled VOC emissions from gasoline component from submerged loading
operation of a clean cargo tank (Ibs/month)

LLgup = loading loss of liquid loaded from dedicated normal service submerged loading
operation (1bs/1,000 gal) - gasoline vapors

Ligee = loading loss of liquid loaded from submerged loading operation of a clean cargo
tank (1bs/1,000gal) — gasoline vapors

Sxp = 0.6, saturation factor per AP-42, Chapter 5.2 (1/1995) for dedicated nornmal
service submerged loading operation

Sce = (.5, saturation factor per AP-42, Chapter 5.2 (1/1993) for submerged loading
operation of a clean cargo tank

Mg  =molecular weight of gasoline

Pgs = vapor pressure of gasoline at annual average ambient temperature (psia)

Tg = annual average ambient temperature, °R = (°F + 460)

Vpe = throughput of denatured ethanol loaded (Mgal/month, where Mgal = 1,000 gal)
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Egr = (LLgr) x (MFer) x (Vpr) (7¢.2)
={(S)x(12.46) x Mgp) x (Per) / (Ten)} x (MFer) X (Vpr)

Where: Egr = Uncontrolled VOC emissions from anhydrous ethanol component (Ibs/month)
LLzr = loading loss of liquid loaded from submerged loading operation of a clean cargo
tank (1bs/1,000 gal) — anhydrous ethanol vapors
S = -Scc-Gl-‘ SND
Sce = 0.5, saturation factor per AP-42, Chapter 5.2 (1/1995) for submerged
loading operation of a clean cargo tank - Use this value for non-dedicated
trucks.
Swp = 0.6, saturation factor per AP-42, Chapter 5.2 (1/1995) for dedicated
normal service submerged loading operation - Use this value for railcars.
Mgr = molecular weight of anhydrous ethanol
Per = vapor pressure of anhydrous ethanol at loading liquid temperature (psia)
Ter = loading liquid temperature, °R = (°F + 460)
MFgr = molar fraction of anhydrous ethanol in denatured ethanol
(calculated using Equation 7¢.3)
Vor  =throughput of denatured ethanol loaded (Mgal/month, where Mgal = 1,000 gal)

MFgr  ={(Vep) x (Dgr)/ (Mgn)} / [(Ver) X (Dgr) / (Mer)} + {(Vor) x (Dpg) / (Mpp)}] (7c.3)
Where: MFgr = molar fraction of anhydrous ethanol in denatured ethanol

Ver = throughput of anhydrous ethanol loaded (gal)
Dy = density of anhydrous ethanol (ibs/gal)

Mgr  =molecular weight of anhydrous ethanol
Vpe = throughput of denaturant loaded (gal)
Dpe = density of denaturant (Ibs/gal)
Mpr = molecular weight of denaturant
EDE = (LLDE) X (MFDE) X (VDE) (704)
= {(S) x (12.46) x (Mpg) x (Ppr) / (Tpg)} x (MFpg) x (VoE)
‘Where: Epg = Uncontrolled VOC emissions from denaturant component (Ibs/month)
LLgr = loading loss of liquid loaded from submerged loading operation of a clean cargo
tank (1bs/1,000 gal)} — denaturant vapors
S = SCC or SND

Scc = 0.5, saturation factor per AP-42, Chapter 5.2 (1/1995) for submerged
loading operation of a clean cargo tank - Use this value for non-dedicated
trucks.

Snp = 0.6, saturation factor per AP-42, Chapter 5.2 (1/1995) for dedicated
normal service submerged loading operation - Use this value for railcars.

Mpe = molecular weight of denaturant
Ppg = vapor pressure of denaturant at loading liquid temperature (psia)
Tpz = loading liquid temperature, °R = (°F + 460)
MFp: = molar fraction of denaturant in denatured ethanol
{calculated using Equation 7c¢.5)
Vpg = throughput of denaturant loaded (Mgal/month, where Mgal = 1,000 gal)
MFpe  ={(Vpr) X (Dpg) / Mpe)} / [(Ver) X (Der) / (Mgr)} + {(Voe) x (Dpg) / (Mpe)}] (7c.5)

Where: MFer = molar fraction of anhydrous ethanol in denatured ethanol
Ver = throughput of anhydrous ethanol loaded (gal)
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Der = density of anhydrous ethanol (Ibs/gal)
Mgr = molecular weight of anhydrous ethanol
Vpe = throughput of denaturant loaded (gal)
Dpg = density of denaturant (lbs/gal)

Mpg = molecular weight of denaturant

Loadout of denaturant (not denatured ethanol) shall be calculated using Equation 7d.  The railcars are
considered dedicated tanks, assuming that denatured ethanol vapor is in the railcar at the start of the
loading of liquid product.

DLRvoc = (LLp) x (MFp) x (Vp) (7d)
= {{Swp) x (12.46) x (Mp) x (Pp} / (Tp)} X (VD)
Where: DLRyoe = VOC emissions from straight denaturant loadout into dedicated tanks (trucks or
railcars) (tons/month)
LLp =loading loss of liquid loaded from submerged loading operation of a clean cargo

tank (1bs/1,000 gal) — denaturant vapors
Sni = 0.6, saturation factor per AP-42, Chapter 5.2 (1/1995) for dedicated normal
service submerged loading operation

Mp = molecular weight of denaturant
Pp = vapor pressure of denaturant at loading liquid temperature (psia)
Ty = loading liquid temperature, °R = (°F + 460)

Vp  =throughput of denaturant loaded (Mgal/month, where Mgal = 1,000 gal)

Emissions from combustion of the loadout vapors in the flare (Eyy) shall be calculated using Equation 7e.1.
ErLr= (NEFLg) x (NQur) x (OH p) / (2,000 1bs/tom) (7e.1)

Where: Eig = Emissions from combustion of loadout vapors in flare (tons/month)
NEFr = Flaring emission factor (Ih/MMBfu)
NQir =TFlare design rate (MMBiu/hr)
OH ¢ = Operating hours of flare

Fuel combustion emissions from the pilot burner for the flare for the loadout operations (E;p) shall be
calculated using Equations 7f.1 or 7f.2.

Epp = (NEFp) x (NQypp) x (FIN) / (2,000 1bs/ton) (7£.1)
‘Where: Eip = Fuel combustion emissions from loadout flare’s pilot burner
(tons/month)

NEF;p = Natural gas combustion emission factor ({fb/MMBtu)

NQep = Natural gas usage rate in the loadout flare’s pilot burner (MMscf/month})
HN = Heat content of natural gas (MMBtu/MMscf)

Erp = (NEFp) x (NQyp) / (2,000 1bs/ton) (7£.2)
‘Where: Eip = Fuel combustion emissions from loadout flare’s pilot burner
(tons/month})

NEF;; = Natural gas combustion emission factor (Ib/MMscf)
NQp = Natural gas usage rate in the loadout flare’s pilot burmer (MMscf/month)
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Epwsar = [(Eg X PPM g) + (Ber x PPMgp) + (Epg x PPMpg)] x (1 — OCE)/ (2,000 Ibs/ton) (8)

Where: Err nar = HAP emissions from ethanol product loadout (tons/month)

Eg =VOC emissions from gasoline remaining in non-dedicated tanks

Egr = VOC emissions from anhydrous ethanol

Eng = VOC emissions from denaturant

PPM g = HAP content of gasoline (ppm by weight)

PPMgr = HAP content of anhydrous ethanol {ppm by weight)

PPMpg = HAP content of denaturant (ppm by weight}

OCE = Qverall capture/control efficiency of the control system (fraction)
Equipment Leaks

VOC emissions from equipment leaks shall be calculated using Equation 9. HAP emissions from
equipment leaks shall be calculated using Equation 10, These equations are based on compliance with the
LDAR program.

LK, voc = {E[(N-LK) x (EF-LK) x (1-(CE-LK/100))|} x (OH-LK) x (2.21 lbs/kg) / (2,000 Ibs/ton) (9)

Where: LE, voc = VOC emissions from equipment leaks (tons/month)
% = Summation over all types of components
N-LK = Number of components in each type
EF-I. K= Equipment leak emission factor (kg/hr/source)
CE-LK = Conmtrol efficiency of LDAR system (%)
OH-LK = Operating hours = 720 or 744 (hrs/month)

LK, uar = (LK, voc) x (PPM-LK/10% (10)

Where: LK, ap = HAP emissions from equipment leaks {tons/month)
LK, voc = VOC emissions from equipment leaks (tons/month)
PPM-LK = HAP content of anhydrous ethanol (ppm by weight)

Biomethanator Flare

Methane combustion emissions from the biomethanator flare and its pilot burner shall be calculated using
Equation 11.

Eg = ({(NEFpp) x (NQgr) x (HN)} -+ {(MEFgr) x (DRgr) x (OHgr)}) / (2,000 Ibs/ton) (an

Where: Epr = Fuel combustion emissions from pilot on flare {tons/month)
NEEFge: = Natural gas combustion emission factor (I/MMDBtu)
NQgpr = Natural gas usage rate in the pilot on flare (MMscf/month)
HN = Heat content of natural gas (MMBta/MMsct)
MEFg: = Methane combustion emission factor {tbs/MMBtu)
DRz = Biomethanator flare design rating (MMBtu/hr)
Ol = Operating hours of biomethanator flare (hrs/month)
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Emergency Equipment
Fuel combustion emissions from the emergency equipment shall be calculated using Equation 12,
EQ=(FE-EQ) x (EQ-HP) x (OH-EQ) / (2,000 lbs/ton) (12)
Where: EQ = Fuel combustion emissions from emergency equipment (tons/month)

EQ-HP = Emergency equipment rating (hp)

FE-EQ = Fuel combustion emission factor {Ib/hp-hr)
OH-EQ = Operating hours of emergency equipment (hrs/month)
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FACT SHEET

September 12, 2010

Facility Name: Green Plains Ord, LI.C NDEQ Facility ID#: 85861
Mailing Address: Facility Locatiom:

48267 Val-E Road 48267 Val-E Road

Ord, Nebraska 68862-1988 Ord, Nebraska 68862-1988

DESCRIPTION OF THE FACILITY OR ACTIVITY:

This facility is an ethanol manufacturing plant (Standard Industrial Classification (SIC) Code 2869).
The facility uses a dry-mill process with biomass (grain, mainly corn) as the feedstock. The production
rate is approximately 62,500,000 gallons of denatured ethanol per year.

Green Plains Ord, LLC (Green Plains) was issued a construction permit (CP05-0021) on March 14, 2006,
for initial construction. Green Plains was also issued a construction permit (CP07-0048) on July 28,
2008, which revised CP05-0021 in order to reflect as-built facility processes and emissions, and a
reopen-for-cause construction permit (CP08-018n) on May 8, 2008, which clarified the facility’s
requirements in regard to the control of emissions from the fermentation process. This permit (CP10-
005) supersedes CP05-0021, CP07-0048, and CP08-018n in their entirety, and will be the only active
construction permit for Green Plains upon issuance. Conditions from CP05-0021, CP07-0048, and
CP08-018n have been incorporated into CP10-005. The requests, submitted in construction permit
application #10-005 and in supplemental materials received prior to public notice, for revisions to
conditions in existing permits are summarized below.

In this construction permit application (#10-005) Green Plains requested that stack heights for several
emission points be revised based on differences between the as-built stack heights and the stack heights
that were permitted in the past. Also, the facility requested to increase their maximum production
capacity from 55,000,000 gallons of denatured ethanol per year to 62,500,000 gallons of denatured
ethanol per year.

TYPE AND QUANTITY OF ATR CONTAMINANT EMISSIONS ANTICIPATED:

This revision to the construction permits for Green Plains affects particulate matter (PM), PM with an
acrodynamic diameter equal to or less than ten microns (PM,), PM with an aerodynamic diameter equal
to or less than two and a half microns (PM; 5), sulfur dioxide (SO3), nitrogen oxides (NO,), carbon
monoxide (CO), volatile organic compounds (VOC), and hazardous air pollutants (HAPs) emissions.
Potential emissions are as follows:

Regulated Pollutant New PTE Previcus PTE .
. CP10-005 cpo7-004g ~ Chamgein PTE
(tons/year) (tons/year) (tons/year)

Particulate Matter (PM) 57.5 89.4 -31.9
PM smaller than or equal to 10 microns (PM ) 47.8 54.0 -6.2
PM smaller than or equal to 2.5 microns (PM, 5) 29.3 Not calculated Not calculated
Sulfur Dioxide (SO,) 40.8 40.8 -
Green Plains Ord, LLC Fact Sheet: CP10-005
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Regulated Pollutant New PTE Previous PTE

CP10-005 CPo7-0043 ~ Chamgeln PIE
(tons/year) (tons/year) (tons/year)
Oxides of Nitrogen {(INOy) 98.1 08.1 -
Carbon Monoxide (CO) 97.8 10321 5.4
Volatile Organic Compounds (VOC) 955 97.7 22
Hazardous Air Pollutants (HAPs):
Individual HAP <10 <10 -
Total HAPs <25 <25 -

IPTE calculations from the CP07-0048 fact sheet were 97.8 tons/year. However, based on CO limit in the permit
for the TO/HRSG, facility-wide PTE for CO was actually 103.2 tons/year.

The expected change in potential emissions are the result of updating the emission calculations using
ernission factors determined from performance testing at Green Plains (including a 14% increase to
account for the 14% increase in production taking place as part of this permitting action, where
appropriate). Emission calculations for some processes (haul roads, equipment leaks, and storage tanks)
were recalculated using updated and/or more accurate calculation methodologies which reduced
calculated PTE in all cases. Also, PM, s emissions were calculated and tabulated above for the entire
facility even though previous fact sheets did not quantify PM»s. The facility is required to conduct
performance testing as a result of the increase in production and the results will be evaluated for
compliance with the permit and to verify the accuracy of the potential emission calculations. The facility-
wide PTE is based on using the permitted limits and updated emission factors based on site-specific
testing for those units where permitted Hmits do not exist.

As a result of this permitting action Green Plains has not modified any existing equipment, nor have they
constructed any new equipment. The facility has requested to have several of their stack heights revised
in order to more accurately reflect as-built conditions. Also, Green Plains intends to increase ethanol
production, but has requested not to increase permit limits based on the increase in production. Rather,
all permit limits remain unchanged, with the exception of the CO limit for the TO/HRSG. The CO limit
for the TO/HRSG has been decreased from 20.6 Ib/hr to 19.4 Ib/hr in order to be consistent with the
original emission calculations and to keep facility-wide potential emissions below 100 tpy. The original
PTE calculations erroneously calculated CO emissions from the TO/HRSG at 19.4 Ib/hr even though the
permit allowed CO emissions up to 20.6 1b/hr.

APPLICABLE REQUIREMENTS AND VARTANCES OR ALTERNATIVES TO REQUIRED
STANDARDS:

Chapter 4 — Ambient Air Quality Standards (AAQS)

Air Dispersion Modeling was not conducted for this permitting action because the change in emissions
are expected to be less than the thresholds for which dispersion modeling may be required according to
the NDECQY’s Atmospheric Dispersion Modeling Guidance for Permits {(9/03). It is expected that this
project will not cause or significantly contribute to any violations of applicable National and State
AAQS. Ifin the future expected emissions increase or a significant impact on National and/or State
AAQS is suspecied, dispersion modeling may be required.

Green Plains Ord, LLC Fact Sheet: CP10-005
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Chapters 5 and 7 — Operating Permit Requirements

Green Plains Ord, LLC is a Class II Synthetic Minor source because unlimited potential emissions would
exceed 100 tpy (for Criteria Pollutants) and/or 10/25 tpy (for HAPs), but potential emissions are limited
by permit conditions under the Class I thresholds, On May 9, 2008, an operating permit application was
received and the NDEQ is currently in the final stages of processing prior to being placed on public
notice. :

Chapter 17 — Construction Permit Requirements:

This state construction permit revision was requested by the facility in order to more closely reflect the
facility as-built and to increase production capacity, The potential emissions are such that the facility
submitted a $1,500 permit fee with their construction permit application, in accordance with Title 129,
Chapter 17, Section 003.01.

Chapter 18 — New Source Performance Standards (NSPS), and 40 CFR Part 60:

This facility is subject to a number of NSPS subparts which are summarized in the fact sheets for
construction permits CP05-0021 and CP07-0048. Also, 40 CFR 60 Subpart IlII become applicable to
area sources between the issue date of Green Plains last permit and now; therefore Green Plains Ord is
now subject to 40 CFR 60 Subpart 1. Below is a summary of Subpart HII and a list of requirements
from Subpart IIII applicable to Green Plains at the time of this permitting action.

40 CFR 60 Subpart IITT - Standards of Performance for Stationary Compression Ignition (1C) Internal
Combustion Engines (ICE): This subpart, adopted by reference into Title 129, Chapter 18, Section
001.76, applics to stationary compression ignition internal combustion engines (C1 ICE). The subpart
limits emissions of CI ICE based on engine size (hp, cylinder displacement), type of use {emergency or
non-emergency), and model year. The emergency fire water-pump engine existing at the facility is not
being modified as a part of this permitting action rather it is subject to this subpart due to the subpart
recently becoming applicable to area sources. The requirements of Subpart I applicable to the
emergency fire water-pump engine include, but are not limited to, the following:

e 40 CFR 60 Subpart I1II (41}
o 60.4200(a)(2)({ii), (c)
60.4205(c)
60.4206
60.4207(a), (b), (c)
60.4208(a), (b), (c), (d), {e), (), (g), ()
60.4209(a)
60.4211(a), (b)(1), (b}2}, (b)(3), (b)(4), (L)(5), (e)
60.4212(a), (b), (c)
60.4214(b)
60.4218
60.4219
Tables 3, 4, 5, 8
The following requirements are also applicable to the emergency fire water-pump
engine, based on reference by Subpart 1111
= 40CFR60.1,2,3,4,5,6,9,10, 11, 12, 14, 15, 16, 17, 18, 19
= 40 CFR 80.510(a), (b)
* 40 CFR 89 including 89.112

0O 0O 0 0 CCCQO0 Q00
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* 40 CFR 1039 including 1039.101(e) and 1039.102(g))1), except as specified in
1039.104(d)
= 40 CFR 1068

Chapter 19 - Prevention of Significant Deterioration (PSD)

This construction permitting action does not trigger the PSD applicability thresholds. Green Plains is an
ethanol manufacturing facility to which the 250 tpy PSD applicability threshold applies. Potential
emissions from Green Plains, as limited by this permitting action, are not expected to exceed 250 tons/yr
for any criteria pollutant. Therefore, this facility is not subject to PSD and is a PSD minor source.

Chapter 20 — Particulate Matter Emissions:

Chapter 20, Section 001 — Process Weight Rate

The following formulas were used to determine expected compliance with this regulation: for process
weight rates up to 60,000 Ibs/hr, E= 4,10 p®%, and for process weight rates in excess of 60,000 lbs/hr, E=
55.0 p*"'-40, where E = rate of emissions in Ibs/hr and p = process weight rate in tons/hr. The facility is

expected to be in compliance with the process weight rate limitations as shown in the fact sheet
attachment.

Chapter 20, Section 002 — Particulate Matter from Combustion Source

This facility, as designed, is expected to comply with this regulation because the fuels combusted at this
facility are natural gas, diesel fuel, and methane. The allowable emission rates per Title 129, Chapter 20,
Section 002 and expected facility compliance are presented in the fact sheet attachment.

Chapter 20, Section 004 — Opacity

This rule limits opacity from all equipment at the facility. It is valikely that the equipment at this facility
would exceed this standard due to the use of natural gas, diesel fuel, and methane. In addition, the
equipment comntrolled by baghouses should be able to meet this standard. With the thermal oxidizer, the
DDGS dryers are designed to minimize particulate emissions and, therefore, are also expected to be in
compliance with the opacity standard.

Chapter 24 - Sulfur Compounds Emissions

The requirements of this chapter apply to facilities in existence prior to February 26, 1974, This facility
was not in existence prior to February 26, 1974; therefore requirements of this chapter do not apply.

Chapter 27, Section 002 - Best Available Control Technology

The potential HAP emissions at Green Plains are expected to exceed 2.5 tons/year of individual HAP or
10 tons/year of combined HAPs, and to remain below 10 tons/year of individual HAP and 25 tons/year of
combined HAPs. As discussed in the fact sheet for construction permit CP05-0021 the facility is subject
to state Toxics Best Available Control Technology (T-BACT) requirements. Revisions approved by this
permit do not change the applicability, nor do they trigger additional requirements, of T-BACT.

Chapter 28 -National Emission Standards for Hazardous Air Pollutants (NESHAPs)

Summarized below are NESHAP Subparts to which the facility is subject or are relevant to various
processes or equipment at the facility.

Green Plains Ord, LLC Fact Sheet: CP10-005
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Subpart A — General Provision: This subpart, adopted by reference in Title 129, Chapter 28, Section
001.01, applies to the owner or operator of any stationary source that emits or has the potential to emit
any hazardous air pollutant listed in or pursuant to section 112(b) of the Act; and is subject to any
standard, limitation, prohibition, or federally enforceable requirement established pursuant to Part 63.
This facility is subject to this subpart because it is subject to at least one subpart (as described below)
contained in Part 63 and emits hazardous air pollutants listed in section 112(b) of the Act. Although the
facility may be subject to this subpart it may not have to meet any of the requirements of this subpart, as
discussed in 40 CFR 63.6590 of Subpart ZZZ7.

Subpart ZZ77 — Stationary Reciprocating Internal Combustion Engines (RICE): This subpart, adopted

by reference in Title 129, Chapter 28, Section 001.88, applies to existing, new, or reconstructed
stationary reciprocating internal combustion engines {RICE) located at a major or arca source of HAP
emissions, excluding stationary RICE being tested at a stationary RICE test cell/stand. The emergency
fire water-pump engine at this facility is subject to Subpart ZZ7Z7 because it is a stationary RICE at an
area source. NESITAP Subpart ZZ77 was amended to apply to area sources of HAPs on January 18,
2008, which was after construction permit CP05-0060 was issued; therefore applicability of Subpart
7277 had not been discussed in any of the previous permitting actions for Green Plains Ord. The
requirements of Subpart 7777 applicable to the emergency fire water-pump engine include, but are not
limited to, the following;

e 40 CFR 63 Subpart ZZZZ (47)
o 63.6585(a), (c), {d)
o 63.6590{a)(2)(iii), (c)

Subpart VVVVVV- National Emission Standards for Hazardous Air Pollutants for Chemical
Manufacturing Area Sources: This subpart, not yet adopted info Title 129, Chapter 28, applies to area

sources, which own or operate chemical manufacturing process units (CMPU). The CMPU must use as
feedstocks, generate as byproducts, or produce as products any of the following HAP: 1,3-butadiene, 1,3-
dichloropropene, Acetaldehyde, Chloroform, Ethylene dichloride, Hexachlorobenzene, Methylene
chloride, Quinoline, Arsenic compounds, Cadmium compounds, Chromium compounds, Lead
compounds, Manganese compounds or Nickel compounds. Additionally the HAP must be present in
feedstocks or must be generated or produced in the CMPU at concentrations greater than 0.1 % for
carcinogens and 1.0% for non-carcinogens as defined by the Occupational Safety and Health
Administration (OSHA) (percentages are determined on a mass basis).

A CMPU includes all process vessels, equipment, and activities necessary to operate a chemical
manufacturing process as defined in §63.11502, that produces a material or a family of materials
described by NAICS code 325. A CMPU consists of one or more unit operations and any associated
recovery devices and, a CMPU also includes each storage tank, transfer operation, surge control vessel,
and bottoms receiver associated with the production of such NAICS code 325 materials. Ethanol
production is one of the source categories to which the rule applies (NAICS code 325193). The existing
sources, those facilities that commenced construction or reconstruction of the affected source before
QOctober 6, 2008, must achieve compliance with the applicable provisions in this subpart no later than
October 29, 2012, New sources, those facilities that comimenced construction or reconstruction of the
affected source on or after October 6, 2008, must achieve compliance with this rule by October 29, 2009.
Any new affected source started after October 29, 2009, must achieve compliance with this rule upon
startup of the affected source.

Green Plains Ord, LLC Fact Sheet: CP10-005
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There is some uncertainty regarding whether ethanol plants would be subject to this rule. EPA is
expected to address this uncertainty later this year with new proposals or clarifying language. At this

time, the NDEQ cannot conclude with certainty whether the source is subject to the requirements of this
rule.

Proposed changes to specific permit requirements under Condition XIII of construction permit
CP05-0021 {as amended by CP07-0048 and CP08-018n) are discussed as follows:

Revisions to the existing permit conditions have been identified in the following ways; added items are

bold and underlined, while removed items have a strikethrongh. The description of changes to the
permit conditions are in ifalics.

(D) The following conditions apply to: THERMAL OXIDIZER/HEAT RECOVERY STEAM
GENERATOR (TO/HRSG) SYSTEM

(1)  Emissions from the liquefaction tank, slurry tank, DGS dryers while producing
MWDGS and/or DDGS, and the distillation process vent shall be controlled by a
TO/HRSG System (C10) exhausting through stack $10.

This condition has been revised in order to clarify that the liguefaction and slurry tank are controlled by

the TO. Not including the requirement to control these tanks using the TO was an oversight in the
original permil.

(D) The following conditions apply to: THERMAL OXIDIZER/HEAT RECOVERY STEAM
GENERATOR (TO/HRSG) SYSTEM

4 Emissions from the TO/HRSG system stack (S10) shall not exceed the following

emission limits (30-day rolling average for NOx, 3-hour or test method average for other

pollutants}. (Title 129, Chapters 4 and 19)

(a) 3.67 pounds per hour PM

(b) 9.30 pounds per hour SO2

(c) 21.5 pounds per hour NOx

(@) 20:6 19.4 pounds per hour CO

(e) 2.85 pounds per hour VOC
The CO limit for the TO/HRSG has been decreased from 20.6 Ib/hr to 19.4 Ib/hr in order to be consistent
with the original emission calculations and to keep facility-wide potential emissions below 100 tpy. The

original PTE calculations erroneously calculated CO emissions from the TO/HRSG at 19.4 Ib/hr even
though the permit allowed CO emissions up to 20.6 lb/hr.

(9)] The following conditions apply to the verification of NAAQS modeling analysis: (Title 129,
Chapter 4)

(H Stack heights shall not be less than the following heights above ground level:

Green Plains Ord, LLC Fact Sheet: CP10-005
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Emission Point Minimum Stack
Height (ft)

S10 (Dryers and TO/HRSG system stack) 125

$20 (Grain receiving baghouse) 119-135

830 (Hammermill baghouse) HH-135

340 (Fermentation Scrubber) F5-67

S70 (DDGS cooling cyclone/baghouse system) | 70-40

590 (DDGS loading baghouse) 48 135
Cooling tower 28

Condition XIII.(O)(1) of CP05-0021 has been revised by changing the minimum stack heights of several
emission points as was requested by the facility in construction permit application #10-005 in order to
more accurately reflect the as-built facility.

STATUTORY OR REGULATORY PROVISIONS ON WHICH PERMIT REQUIREMENTS
ARFE BASED:

Applicable regulations: Title 129 - Nebraska Air Quality Regulations as amended July 21, 2010.

PROCEDURES FOR FINAL DETERMINATION WITH RESPECT TO THE PROPOSED
CONSTRUCTION PERMIT:

The public notice, as required under NAQR Chapter 14, shall be published on June 23, 2010, in the Ord
Quiz newspaper. Persons or groups shall have 30 days from that issuance of public notice

(July 22, 2010) to provide the NDEQ with any written comments concerning the proposed permit action
and/or to request a public hearing, in accordance with NAQR Chapter 14. If a public hearing is granted
by the Director, there will be a nofice of that meeting published at least 30 days prior to the hearing.
Persons having comments or requesting a public hearing may contact:

W. Clark Smith-Permitting Section Supervisor
Air Quality Division
Nebraska Department of Environmental Quality
PO Box 98922
Lincoln, Nebraska 68509-8922

If no public hearing is requested, the permit may be granted at the close of the 30-day comment period.
If a public hearing is requested, the Director of the NDEQ may choose to extend the date on which the
permit is to be granted until after that public hearing has been held. During the 30-day comment period,
persons requiring further information should contact:

Carmen Kunze-Environmental Engineer
Air Quality Division-Permitting Section
Nebraska Department of Environmental Quality
PO Box 98922
Lincoln, Nebraska 68509-8922

Telephone inquiries may be made at: (402} 471-2189
TDD users please call 711 and ask the relay operator to call us at (402) 471-2186.
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Fact Sheet Attachment

Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Grain Receiving and Milling
Emission Points: S20 and S30

144,155 Ibs/hr
631,400 tons/yr
144,155 Ibs/hr

Design rate of grain receiving equipment:
Design rate of milling equipment:
PM & PM,; emission calculations from baghouses

PTE hourly = (gr/scf)(1bs/7,000 grains)(acfm)(60 min/hr)
PTE annual = (gr/scf)(Ibs/7,000 grains)(acfim)(60 min/hr)(8,760 hrs/yr)/(2,000 [bs/ton)

Table B-1: Grain Receiving and Milling Baghouse Emission Estimates
H";gplgﬁ ol Annual PTE of
10 PM/PM,,
Equipment description Stack ID (Ibs/hr) (tons/yr)
Grain receiving baghouse 520 217 9,30
Hammermill baghouse 330 0.98 429
Total 13.8

Emission faclors for PM/PM |, are the permitted limits,

Fugitive Emissions

PTE annual =(tons/yr)(lbs/ton)(1ton/2000 Ibs)(1-Capture %)

Table B-2: Fugitive Emissions from Grain Receiving and Milling Operations
PM Emission | PM;y Emission Amual PTE| Annual PTE
Factor Factor Capture Efficiency of PM of PM,,
Equipment description (Ibs/ton) (Ibs/ion) (%) {tons/yr) (tons/yr)
Grain receiving baghouse 0.035 0.0078 95% 0.55 0.12
tHammermill baghouse 0.061 0.034 95% 0.96 0.54
Total 1.52 0.66

Emission factors are from AP-42, Table 9.9.1-1 {AP-42, 03/03).

Green Plains Ord, LLC
Filename: 85861F03.XLS
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Fact Sheet Attachment
Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Fermentation

Emission Point: S40

Denatured ethanol production:

Operating hours:

Density of anhydrous ethanol:

62,500,000 galfyr
62.5 MMgal/yr

7,134.7 gal/hr

8,760 hrs/yr

6.58 lbs/gal

TABLE C-1: Fermentation Emissions Summary

Controlled Hourly PTE | 0 rolied Annual PTE
Poliutant
(Ibs/lr) (tons/yr)

PM,q' 0.50 2.17
PM 0.50 2.17
vOoC* 11.30 49.5
Individual HAPs

Acetaldehyde 0.896 3.92

Acrolein 0.225 (.98

Formaldchyde 0.060 0.26

Methanol 0.160 0.70
Total HAPs 1.341 5.87

'Emission factors are from 10/2007 stack testing al Green Plains, Ord with a margin of safety of 2.5.

2 Hourly limit from pernit used {o caleulate PTE

Emission factors for HAPs are from 12/2009 stack testing at Green Plains, Oxd.

Emission factors from testing have been increased by 14% based on the increasc in production from 55 Mmgal/yr to

62.5 Mingal/yr.

Green Plains Ord, LLC
Filename: 85861F03.XLS

Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment

Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: TO HRSG
Emission Point: S10

Potential to Emit Calculations for Emissions from the Thermal Oxidizer (CE007)

Emission Units Routed to the Thermal Oxidizer

Emission Unit ID gﬁﬂ\fé‘tﬁi‘;
Liquefaction Tanks -
Slarry Tanks -
DDGS DRYER 45
DDGS DRYER 45

Disiillation Process Vent

Natural Gas Combustion Emissions

Natural Gas Combustion Emissions take inte account the 125 MMBtwhr Thermal Oxidizer and the two 45 MMBtu/hr Dryers

Total Heat Input Capacity 215.0 MMBtw/hr
Potential Natural Gas Throughput 0.215 Miscihe = 1883.4 MMsciyr
) B)=(Ax Wscﬂhr )= (B))f87 60 (D)= (C)/_ZOOB
Pollutant Eutission Factor! Plot:entml P_ot.entlal Itotfantlal
(Ib/MMsef) Emission Rate Emission Rate Emission Rate
(lbs/hr} (Ibs/year) {tons/year)

Individual Hazardous Air Pollutants (HAP) AT
Benzene 2.10E-(3 4.52E-04 3.96E+00 1.98E-03
Dichlorobenzene 1.20E-03 2.58E-04 2.26E+00 1.13E-03
Hexane 1.80E+00 3.87E-01 3.30E+03 1.70E+00
Lead Compounds 5.00E-04 1.08E-04 9.42E-01 4.71E-04
Naphthalene 6.10B-04 1,31E-{4 1.13E+00 5.74E-04
Polycyelic Organic Matter (POM) 8.82E-05 1.90E-05 1.66E-01 8.31E-05
Toluene 3.40E-03 7.31E-04 6.40E+00 3.20E-03
Arscnic Compounds {ASC) 2.00B-04 4.30E-05 3.77E-01 1.88E-04
Beryllium Compounds (BEC) 1.20E-05 2.58E-06 2.26E-(12 1.13E-05
Cadmium Componnds (CDC) [.10E-03 2.37E-04 2.07E+00 1.04E-03
Chromium Compounds {CRCY 1.40E-03 3.01E-04 2.64E+00 1.32E-03
Cabalt Compounds (COC) 8.40B-05 1.81E-05 1.58E-01 7.91E-05
Manganesc Compounds (MNC) 3.80E-04 8.17E-05 7.16E-01 3.58E-04
Mercury Compounds (FIGC) 2.60E-04 5.59E-05 4.90E-01L 2.45E-04
Nickel Compounds (NIC) 2.10E-03 4.52E-04 3.96E+00 1.98E-03
Selenium Compounds (SEC) 2.40E-05 5.16E-06 4,52B-02 2.26E-03

Total HAPs 1.81 0.3899 341547 1.71

'Emission Factors friom AP-42 Tables 1.4-1 , 142, 1.4-3, and 1.4-4 (7/98)

Conversion Factor: 1 MMscf= 1000 MMBiu

Green Plains Ord, LLC
Filename: 85861F03.XLS
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Fact Sheet Attachment: {continued)

Green Plains Ord, LLC
Facility ID# 85801

Emission Calculations: TO HRSG

Emission Point: S10

“Total Emissions Emitfed form Thermal Oxidizer

Pollutant Potential Emission Rate
{(Ibs/hr) (tons/year)
Particulate Matier (PM) 3.67 16.07
Particulate Matter (PM;5) 3.67 16.07
Nitrogen Oxides (NO,) 21.50 94.17
Sulfur Dioxide (SO,) 9.30 40.73
Carbon Monoxide (CO) 19.35 84.75
Volatile Organic Compounds {VOC) 2.85 12.48

Individual Hazardous Air Pollutants (HAP)

Acetaldehyde 1.06E-01 4.63E-01
Acrolein 2.09E-01 9.16E-01
Benzene 4.52B-04 1.98E-03
Dichlorobenzene 2.58B-04 1.13E-03
Formaldehyde 2.28E-02 9.99E-02
Hexane 3.87E-01 1, 70E+00
Lead Compounds 1.08E-04 4,71E-04
Methanol 6.84E-02 3.00E-01
Naphthalene 1.31B-04 5.74E-04
Polycyclic Organic Matter (POM) 1.90E-03 8.31E-05
Toliene 7.31E-04 3.20E-03
Arsenic Compounds (ASC) 4.30E-05 1.88E-04
Beryllium Compounds (BEC) 2.58E-06 1.13B-05
Cadmium Compounds (CDC) 2.37E-04 1.04E-03
Chromium Compounds (CRC) 3.01E-04 1.32E-03
Cobalt Compounds (COC) 1.81E-05 7.91E-05
Manganese Compounds (MNC) 8.17E-05 3.58E-04
Mercury Compounds (HGC) 5.59E-05 2.45E-04
Nickel Compounds (NIC) 4.52E-04 1.98E-03
Seleninm Compounds (SEC) 5.16E-06 2.26E-05
Metal HAPs 1.30E-03 5.71E-03
Total HAPs 0.80 349

Emission factors (Ibfr) for PM, PM 1y, 503, NO,, CO, and VOC are the penniited limits. Acetaldchydc, Acrolein, Formaldchyde, and
Methanol are based from 09/2009 siaek testing at Green Plains, Ord.

Emission faciors Mrom lesling are based on the production 178,440 fons per year of DDGS.

Green Plains Ord, LLC
Filename: 85861F03.XL.S

Fact Sheet Attachment; CP10-005
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Fact Sheet Attachment
Green Plains Ord, LL.C
Facility 1D# 85861

Emission Calculations: DDGS Cooling
Emission Point: S70

DDGS Cooling

Design rate of cooling cyclone: 42,676.10|Ibs/hr DDGS cooled*
21.34|tons/hr DDGS cooled

Operating Hours: 8,760 |hrs/yr

Annual throughput of DDGS: 186,921 |tons/yr

*Assuming 17 1bs DDGS per bushel of corn, 56 lbs per bushel of comn, and 21,990,741 bushels of corn per year.

TABLE E-1: DDGS Cooler Emissions - VOC and HAP

Poteniial Potential Controlled
Pollutant Controlled Hourly |  Annual Emissions
Emissions (lbs/hr) (tonsfyr)

vOC 2.30 10.07
Individual HAPs

Acetaldehyde 0.031 0.13
Acrolein 0.025 0.11
Formaldehyde 0.105 0.46
Methanol 0.005 0.02
Total HAPs 0.165 0.72

Emission factor for VOC is the permitted Limit.

Emission factors for Acetaldehyde, Acrolein, Formaldehyde, and Methanol are from
10/2007 stack testing at Green Plains, Ord.

Emission Tactors from testing have been inereased by 14% based on the increase in
praduction from 55 Mmgal/yr to 62.5 Mmgal/yr.

TABLE E-2: BDDGS Cooler Emissions - PM/PM,/PM, ;

Hourly PTE of Annual PTE
PM/PM,, PM/PM,q
Control Device (lbs/hr) {tons/yr)
C70 1.23 5.39

Emission factor is the permitted limit.

Green Plains Ord, LLC
Filename: 85861F03.XLS
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Fact Sheet Attachment

Green Plains Ord, L1.C

Facility ID# 85861

Emission Calculations: Solids Loadout
Emission Point: S90

Solid product storage and loading

DDGS
Design rate of DDGS loadout equipment: 42,676 lbs/hr

PM & PM,; emission caleulations from baghouse
PTE hourly = (gt/sef)(1bs/7,000 grains){acfin){60 min/hr)
PTE annual = {gr/scf)(lbs/7,000 grains)(acfin)(60 minfhr}(8,760 hrs/yr)/(2,000 1bs/ton)

H;:&}%I\ETE Annual PTE
© | PM/PM,

Equipment description | Stack ID (1bs/hr) (tons/yr)
DDGS loadout baghouse S90 0.21 0.92
Emission [actor is their permitted limif,
'WDGS (as product) 306,600 |tons/yr 70,000(1bs/hr {(average, based on 8,760 hrs/yr)
Maximum hrs WDGS in storage pile: 48|hrs
Maximum amount WDGS in storage pile: 3,360,000|1bs = 1,680(tons
Bulk density of WDGS: 35| Ibs/ft®
‘WDGS moisture content: 55(%

* Green Phains Ord stated that they would produce 306,60% tpy of WDGS with a 1nvisture content of 55%.

Volume in storage pilc = (amount stored 1bs)/(bulk density ]bs/ftg) = 96,000 £’

Pile is cone shape, and diameter = height.

Diameter = Height = ((12*Volume )m)™"= 71.58 fi
. . 2
Surface area of pile = ﬂ*[DlaI; cter)\{(Dlan;leter) + (Diametef)
= 8,997 ft’
Ethanol in WDGS: 0.004 %

{assumed, the facility will need to test to confinm concentration)

Thickness of crust formed: 2 inches
WDGS emitting volume = (Surface area ftz)*(Crust thickness inches/12) = 1,500 i
VOC emissions = (Emitting volume 12y*(Bulk density Ibs/ f')*(Ethanol in WDGS %)

= 2.10 Tbs/day VOC
0.38 tons/yr VOC (based on 365 days/yr)

Green Plains Ord, LLC Fact Sheet Attachmant: CP10-005
Filename: 85861 F03.XLS Page 7 of 26



Fact Sheet Attachment

Green Plains Ord, LLC
Facility ID# 85861

Emission Calculations: Tanks
Emission Points: T61-To5

Storage Tanks

The VOC emissions listed in the table below are from TANKS 4.09b.

Product Code definition for the table below.

DE = Denatured ethanol (ethanol/gasoline blends - percentages can vary)

ET = Anhydrous ethanol
GA = natural gasoline (denaturant)
OT = Other

Table GG-1: Storage Tanks VOC Emission Summary

Amount of | Amount of
Max. VOC from | VOC from
Product | Throughput voC ethanol denaturant
Tank ID Product Stored Code (gal/yr) (Ibs/yr) (Ibs/yr) {(Ths/yr)
Tol 95% ethanol, 5% gasoline DE 31,250,000 292.86 285.54 7.32
T62 95% ethanol, 5% gasoline DE 31,250,000 292.86 285.54 732
T63 200 proof ethanol ET 61,000,000 748.53 748.53 0
T64 190 proof ethanol ET 64,050,000 776.86 770.86 0
T65 100% natural gasoline GA 1,500,000 1,729.57 0.00 1,729.57
Corrosion Inhibitor oT 3,000 26.00 0.00 26.00

Table G-2: HAP Composition of Ethanol & Denaturant (Gasoline)

Material Pollutant PPM % Fraction
Ethanol Acetaldehyde 200 0.0002
Ethanol Methanol 200 0.0002
Denaturant Benzene 0.25 0.0025
Denaturant Carbon disulfide (0.002 0.00002
Denaturant Cumene 0.01 0.0001
Denaturant Ethyl Benzene 0.005 0.00005
Denaturant n-Hexane 5 .05

Denaturant Toluene 0.5 0.005

Denaturant Kylenes 0.05 0.0005

Green Plains Ord, LLC
Filename: 85861F03.XLS

Fact Sheet Attachment; CP10-005
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Fact Sheet Attachment

Green Plains Ord, LL.C
Facility ID# 85861

Emission Calculations: Tanks
Emission Points: T61-T65

Storage Tanks

THIAP Emissions = (Sum of VOC emissions from chemical){(*HAP fraction) = Ibs/yr

TABLE G-3: Storage Tanks HAT Emission Summary

. HAP HAT
) Hazardous Air . .
Chemical type Pollutant Fraction | Emissions
of VOC
{(lbs/year)

Denatured ethanol Acetaldehyde 0.0002 0.1142
Benzene 0.0025 0.0366
Carbon disulfide | 0.00002 | 0.0003
Cumene 0.0001 0.0015
Ethyl Benzene (.00005 | 0.0007
n-Hexane 0.05 0.7322
Methanol 0.0002 0.1142
Toluene 0.005 0.0732
Xylenes 0.0005 0.0073
Anhydrous ethanol Acetaldehyde 0.0002 0.3051
Methanol 0.0002 0.3051
Denaturant (100% natural Benzene 0.0025 43239
gasoline) Carbon disulfide | 0.00002 | 0.0346
Cumene 0.0001 0.1730
Ethyl Benzene 0.00005 | 0.0865
n-Hexane 0.05 (.0000
Toluene 0.005 8.6479
Xylenes (.0005 0.8648

Corrosion Inhibitor Xylenes 1.00 3.20

Green Plains Ord, LLC
Filename: 85861F03.XLS

Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment
Green Plains Ord, LL.C
Facility ID# 85861

Emission Calculations: Tanks

Emission Points: T61-T65

Storage Tanks
TABLE G-4: Total Emissions from Storage Tanks
Potential Annual Emissions
Pollutant
(tons/yr)
YoC 1.93
Individual HAPs
Acetaldehyde 2.10E-04
Benzene 2.18E-03
Carbon disulfide 1.70E-05
Cumene 8.70E-05
Ethyl Benzene 4.40E-05
n-Hexane 3.66E-04
Methanol 2.10E-04
Toluene 4.36E-03
Kylenes 2.04E-03
Total HAPs 9.51E-03

Green Plains Ord, LLC
Filename: 83861F(03.XLS

Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment

Green Plains Ord, LI.C

Facility ID# 85861

Emission Calculations: Liquid Loading
Emission Point: S50

Liquid Product Loading

Anhydrous ethanol loading rate: 61 MiMgal/yr

Denaturant loading rate: 1.5 MMgal/yr

Denatured ethanol loading rate: 62.5 MMgallyr

Truck loadout throughput Iimitation: 33.3 MMgalfyr denatured ethanol

Truck loadout is assumed to be non-dedicated trucks, which previous load was unleaded gasoline.
The gasoline vapors are assumed to be displaced by the ethanol, for worst-case assumption.
Rail loadout is assumed to be in dedicated railcars, which previous load was denatured ethanol,

VOC emission factor equation from AP-42, Section 5.2.2 - Loading Losses (1/1995)
HAP emission factors are a percentage of the VOC emission factor.

VOC = 12.46%S*P*M/T*(1-ef/100)*X = Ibs/Mgal per component

where:
S uonnal dedicated, submerged loading 0.6 Saturation factor
S clean cargo, submerped Ioading (.5 Saturation factor
TABLE H-1: YOC Emission Factor Variables
Materials
Physical Data Gasoline Ethanol Denaturant
Molecular weight (M, 1bs/lbs-mole) 62 46 62
Temperature (T, deg R)® 510 525 525
Vapor pressure (P, psia)b 5.96 0.77 7.57
Liquid molecular weight (ML) 92 46 92
Density (D, ib/gal) 5.6 6.6 5.6
Liquid Mole Fraction (X)C NA 0.99 0.01

* Tpsoline 15 a1nual average ambient temperature from Tank 4.0 for site lecation.
Denaturced cthanol is londed out at clevated termperature.

¥ Assume worsl-case based on RVP 13 zasoline.,

& Ligquid Mols Fraction (X) was caleulaled as ollows, where V = loading rate:

. )

h * #
D ethanol Veﬂlanol 4 D denatutant Vdenaturant
ML ML

ethanol denaturant

Green Plains Ord, LLC Fact Sheet Attachment: CP10-005
Filcname: 85861F03.XLS Page i1 of 26



Fact Sheet Attachment

Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Liquid Loading
Emission Point: S50

Liguid Product Loading

TABLE H-2: Control Equipment; Vapor Recovery System with Flare
Truck loadout Rail loadout
Capture efficiency: 100.0% 0.0%
Control efficiency: 98.0% 0.0%
Overall control efficiency: 98.0% 0.0%

EVOC, uncontrolled trucks — Egasolmc + Ecﬂlauol + Edenaturant
Evor, uncontrolied raitesrs = Lethanot + Edenatuzant
where

Evocunconrolied rucks = total uncontrofled emissions of VOC from loading of ethanol into trucks
previously carrying gasoline

E voc uncontrolled raitcars = total uncontrolled emissions of VOC from loading of ethanol into railcars
previously carrying denatured ethanol

E pasoline = €Missions of gasoline vapor remaining from the previous load that will be expelled
during loading of denatured ethanol

E ghanot = emissions of ethanol vapor that will be generated and expelled during loading of
denatured efhanel (ethanol portion only}

E jenatarant = €Missions of the denaturant vapor that will be generated and expelled during loading of
denatured ethanol (denaturant portion only)

E) —F * . : ;
Evac, controtted = Bvae, uncontrotiea ©~ (1- overall control efficiency)

TABLE H-3: VOC Emission Factors for Denatured Ethanol Loadout
Uncontrolted truck| Controlled Truck| Uncontrelled| Controlled
loadout Loadout Rail Loadout | Rail Loadowt
(Ibs/Mgal) {lbs/Mgal) (Ibs/Mgal) | (lbs/Mgal)
EF, c0ni 0.903 0.018
EF cthanot 0416 0.008 0.499 NA
EF denaturans 0.056 0.001 0.067 NA

Efgasoline emission factors assames S =8 441 - Soieancacgo 20d do not use the Liquid Mole Fraction (X) in the
equations.

Green Plains Ord, LLC Fact Sheet Attachment: CP10-005

Filename: 85861F03.XLS
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Fact Sheet Attachment

Green Plains Ord, LLC

Facility TD# 85861

Emission Calculations: Liquid Loading
KEmission Point: S50

Liymid Product Louding

VOC emissions = (Ibs/Mgal)((MMgal/yr)*(1000 Mgal/MMgal)/(2000 Ibs/ton)

TABLE H-4: VOC Emissions for Liquid Loadout
Gasoline Ethanol Denaturant Total
(tons/yr) (tons/yr) {(tons/yr) {tons/yr)
100 % Denatured ethanol:
Rail loadout | | 7285 | 0978 | 826
Limited % Denatured ethanol:
Truck loadout 0.301 0.139 0.019 0.459
Rail loadout 8.308 1.116 9.424
Max. emissions - Denatured ethanol: 17.69

TABLE H-5: HAP Weight Fraction
Individual AP Emission .Factor (Wt Fraction of VOC EInlSSlOﬂS)-
Gasoline Ethanol* Denaturant®
Acetaldehyde 2.00E-04
Benzene 2.A5E-02 2.50E-03
Carbon disulfide 2.00E-05
Cumene 1,00E-02 1.00E-04
Ethyl benzene 2.00E-02 5.00E-05
n-Hexane 5.00E-02
Methanol 2.00E-04
Methyl tert-butyl ether (MTBE) 7.50E-02
Toluene 1.50E-01 5.00E-03
Kylene 1.20E-01 5.00E-04
Total HAPs 4.00E-01 4 00E-04 5.82E-02
*The weight fraction of HAPs for ethanol and denaturant are the same as the weight tractions listed in tanks emission
calculations.
Green Plains Ord, LLC Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment

Green Plains Ord, LLC

Facility TD# 85861

Emission Calculations: Liquid Loading
Emission Point: S50

Liquid Product Loading

For TABLES H-6 and H-7:

HAP emissions = (Ibs/Mgal)}((MMgal/yr)* (1000 Mgal/MMgal)*(IIAP weight fraction)/(2000 1bs/ton)

TABLE H-6: HAP Emissions from 100% Denatured Ethanol
Ethanol Denaturant
Pollutant Rail Rail Loadout
Loadout
(tons/yr) (tons/yr)
Acetaldehyde 1.46E-03 0.00B+00
Benzene 0.00E+00 245E-03
Carbon disulfide 0.00E+00 1.96E-05
Cumene 0.00E+00 9.78E-05
Ethyl benzene 0.00E+00 4.89E-05
n-Hexane 0.00E+00 4.895E-02
Methanol 1.46E-03 0.00E+H00
MTBE 0.00E+00 0.00E+00
Toluene 0.00E+00 4.895-03
Xylene 0.00E+00 4 89E-04
Total HAPs 2.91E-03 5.69E-02
TABLE H-7: AP Emissions from Limited Denatured Ethanol
Gasoline Ethanol Denaturant
Pollutant Truck Truck Rail Truck Rail
Loadout Loadout Loadout Loadoui Loadout
(tons/yr) (tons/yr) (tons/yr) (tons/yr) {tons/yr)
Acetaldehyde 0.00E+00 | 2.77E-05 1.66E-03 0.00E+00 0.00E+00
Benzene 7.37E-03 | 0.00E+00 | 0.00E+00 4.66E-05 2.79E-03
Carbon disulfide 0.00E+00 | 0.00E+00 | 0.00E+00 3.73E-07 2.23E-05
Cumene 3.01E-03 0.00E+00 | 0.00E-+00 1.86E-06 1.12E-04
Ethyl benzene 6.01E-03 | 0.00E300 | 0.00E+00 9.32E-07 5.58E-05
n-Hexane 0.00E+G0 | 0.00E+00 | 0.00E+00 9.32E-04 5.58E-02
Methanol 0.00E+00 2.77TE-05 1.66E-03 0.00E+00 0.00E+00
MTBE 2.26E-02 | 0.00E+00 | 0.00E+H00 | 0.00E+00 0.00E+00
Toluene 4.51E-02 | 0.00E+00 | 0.00E+00 9.32E-05 5.581-03
Xylene 3.61E-02 | 0.00E+00 | 0.00E+00 9.32E-06 5.58E-04
Total HAPs 1.20E-01 5.54E-05 | 3.32E-03 1.08E-03 6.49E-02

Green Plains Ord, LLC
Filename: 85861F03.XLS
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Fact Sheet Attachment
Green Plains Ord, LLC
Facility ID# 85861

Emission Calculations: Liquid Loading

Emission Point: S50

Liquid Product Loading

TABLE H-8: Worst-Case HAP Emissions

Highest
Pollutant Emissions

(tons/yr)
Acetaldehyde 0.0031
Benzene 0.0099
Carbon disulfide 0.0000
Cumene 0.0031
Ethyl benzene 0.0061
n-Hexane 0,1047
Methanol 0.0031
MTRBE 0.0226
Toluene 0.0501
Xylene 0.0366
Total HAPs 0.1811
e

ethanol loadout. Denatured elhanol emissions arc the highest of the

following categories: (1) 100% tiuck loadout, {2) 100% rail loadoutl,

e £ Timidtad denrk Inadmst + rail Tnadmet

Green Plains Ord, LLC
Filename: 85861F03.X1LS

Fact Sheet Attachment: GP10-005
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Fact Sheet Attachment

Green Plains Ord, L1.C

Facility ID# 85861

Emission Calculations: Liquid Loading
Emission Point: S50

Liquid Product Loading

Loadout Flare Emissions
Design rate of flare: 12.4 MMBtu/hr
Heating value: 850 Btu/sef  (methane/VOC combustion)
Operating hours: 4,380 hrs/yr (for truck loadout flare)

Emissjon factors from AP-42, Chapter 13.5 (9/1991), Table 13.5-1.

Hourly Emissions = (Emission factor Ibs/MMBtu)(MMBtu/hr)
Annual Emissions = (Emission factor lbs/MMBtu)(WMBtuw/hr)(hrs/yr)/ (2,000 [bs/ton)

TABLE H-9: Flaring Emission Summary
Emission Hourly | Annual
Pollutant Factor Emissions | Emissions
(lbos/MMBtu) | (Ibsthr)y | (tonsfyr)
NO, 0.068 0.843 1.846
CO 0.37 4.588 10.05
vOC 0.0518 0.642 1.406
Design rate of pilot: 0.1 MMBtuw/hr
Heating value: 1,020 Btw/scf
Operating hours: 8,760 hrs/yr (natural gas combustion)

The emission factors are from AP-42, Chapter 1.4 (7/1998).

Hourly Emissions = (Emission factor Ibs/MMBtu)(MMBtu/hr)
Anmial Emissions = (Emission factor Ibs/MMBtu)}{MMBtu/hr)(hrs/yr)/(2,000 Ibs/ton)

TABLE H-i0: Pilot Emission Summary
Emission Hourly  Anmmal
Pollutant Factor Emissions Emissions
(lbs/MMBtu) (lbs/hr)  (tons/yr)
PM,q 0.0076 0.00076 | 0.0033
PM 0.0076 0.00076 | 0.0033
S0, 0.0006 0.00006 | 0.0003
NO, 0.1 0.01 0.0438
cO 0.084 0.0084 0.0368
vOC 0.0055 0.00055 | 0.0024
Gieen Plains Ord, ELC Fact Sheet Attachment: CP10-005

Filename: 85861F03.X1.S Page 16 of 26



Fact Sheet Attachment
Green Plains Ord, LLC
Facility TD# 85861

Emission Calculations: Liquid Loading

Emission Peint: S50

Liquid Preduct Lioading

TABLE H-11: Total Emissions from Liquid Loading Rack
Pollutant Potential Annual Emissions
{(tonsfyr)
PM, 0.003
PM 0.003
80, 0.000
NO, 1.890
CO 10.085
vocC* 17.689
Individual HAPs
Acetaldehyde 0.0031
Benzene 0.6099
Carbon disulfide (.0000
Cumene 0.0031
Ethyl benzene 0.0061
n-Hexane 0.1047
Methanol 0.0031
Methyl tert-Butyl Ether (MTBE) 0.0226
Toluene 0.0501
Xylene 0.0366
Total HAPs 0.1811

*The worst case VOC cmissions include ithe VOC emissions [rom the

railcar loading operation and the flare pilot,

Green Plains Ord, LLC
Filename; 85861F03,XLS

Fact Sheet Attachment; CP10-005
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Fact Sheet Attachment
Green Plains Ord, LLC

Facility TD# 85861

Emission Calculations: Equipment Leaks

Equipment Leaks

VOC Emissions are calculated from Protocol for Leak Emission Estimates , EPA-453/R-95-017, November

1995, For an established LDAR program.

VOC(Ibs/hr) = (# of components)(emission factor kg/hr/source)(2.21 Ibs/kg)
VOC uncontrolled (tons/yr)} = (VOC in lbs/hr)(8,760 hrs/year)/(2,000 Tbs/ton)
VOC controlled (tons/yr) = (VOC uncontrolled in tons/yr}{1-{% value/100})

TABLE I-1: Equipment L.eaks Emission Summary

4 of Leaking Emission VOC vocC LDAR vOC
Type of Component Components Factor (Ibs/hr) uncontrolled (cont.efT. %) controlled
(kg/hr/source) (tons/yr) R (tons/yr)
Light liquid valves 484 0.00159 1.70 7.45 84.00 1.19
Light liquid pumps 25 0.00613 0.34 1.48 69.00 0.46
Gas valves 50 0.00195 0.22 0.94 87.00 0.12
Flanges 500 0.00183 2.02 8.86 87.00 1.15
TOTAL EMISSIONS: 18.73 2.93

* Bmission factors and # of components have been updated based on CP application 10-005.

HAP emissions = (VOC emissions)(Mass Fraction)

TABLE I-2: Equipment I.caks HAP Emission Summary

HAZP Emissions
HAP Mass Fraction (tons/yr)
Acetaldehyde 0.0002 0.0006
Methanol 0.0002 0.0006
Formaldehyde 0.000169 0.0005
Acrolein 0.0045 0.0132
Total HAPs 0.0149

HAP fiactions were provided by the source based on mass {raction provided in tanks

calculations

Green Plains Ord, LLC
Filename: 85861F03.XLS

Fact Sheet Attachment: CP10-005
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IFact Sheet Attachment

Green Plains Ord, LLC

Facility ID# 85861

Emission Calculations: Cooling Tower
Emission Points: CT1, CT2, CT3, CT4

Cooling Tower

Circulation rate: 1,200,000 gal/hr 10,512,000 Mgal/yr (based on 8,760 hrs/yr)
Drift loss percent: 0.005

Water density: 8.34 Tbs/gal

TDS concenfration: 3,000 ppm single sample event

3,000 ppm average annual rate

o ppm 1S 8.34lbs ) 1,000gal ¥ 0.005 _ .
PM/PM 4 emission factor = water - driftloss
1,000,0001bswater gal 1Mgal 100

0.001251 lbs/Mgal single sample event {highest hourly rate)
0.001251 Ths/Mgal average annuval rate

TABLE K-1: Cooling Tower Emission Summary

Pollutant Hourly PTE | Annual PTE
(1bs/hr) (tomsfyear)
My 1.501 6.58
M 1.501 6.58

Equation from AP-42, Section 13.4-2 (1/1995).

Hourly Emissions = (lhs/Mgal single sample event)(hourly throughput gal/hr)(1 Mgal/1,000 gal)
Annual Emissions = (Ibs/Mgal average annual rate}(annual throughput Mgal/yr)/(2,000 fbs/ton)
*Information for Cooling Tower calculations was taken from the previous permit Fact sheet
attachment; except the TDS concentration has been adjusted according to the permit revision,

Green Plains Ord, LLC Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment

Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Biomethanator Flare
Emission Point: S6{

Biomethanator Flare

Design rate of flare: 3.2 MMBtw/hr
Heating value: 850 Btu/scf {methane combustion)
Operating houts: 4,380 hrs/yr

Methane combustion AP-42 emission factors came from AP-42, Section 13.5 (9/1991), Tables 13.5-1 and
13.5-2.

Hourly Emissions = (Emission factor Ibs/MMBtu)(MMBtu/hr)
Annual Emissions = (Emission factor lbs/MMBtu)(MMBtu/hr)(hrs/yr)/(2,000 [bs/ton)

TABLE I.-1: Flaring Emission Snmmary
Emission Factor Hf)ul..ly Annual
Pollutant (Ibs/MMBtu) Emissions PTE
{Ibs/hr) (tons/yr)
NO, 0.068 0.218 0477
co 0.37 1.184 2.593
vocC 0.0518 0.166 0.363
Design rate of pilot: 0.1 MMBtu/hr
Heating value: 1,020 Btu/scf (natural gas combustion)
Operating hours: 8,760 hrs/yr

MNatural gas combustion AP-42 emission factors came from AP-42, Section 1.4 {7/1998), Tables
1.4-1 and 1.4-2.

Hourly Emissions = (Emission factor 1bs/MMBtu}(MMBtu/hr)
Annual Emissions = (Emission factor Ibs/MMBtw){MMBtu/hr)(hrs/yr)/(2,000 |bs/ton)

TABLE L-2: Pilot Emission Summary
Emission Factor H(.)ul:ly Annual
Pollutant (Ibs/MMBtu) Emissions PTE

(Ibs/hr) (tons/yr)

PM,, 0.0076 0.00076 0.0033

PM 0.0076 0.00076 0.0033
80, 0.0006 0.00006 2.63B-04

NO, 0.1 0.01 0.0438

CcO 0.084 0.0084 0.0368

vocC 0.0055 0.00055 0.0024

Green Plains Ord, LLC Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment

Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Biomethanator Flare

Emission Point: 560

Biomethanator Flare

Total Methananator Emissions = (flare emissions} + (pilot emissions)

TABLE 1.-3: Methanator Emission Summary
Hourly Emissions Anmal PTE
Pollutant
otlutan (1bs/hr) (tons/yr)
PM, 7.60E-04 3.30E-03
PM 7.60E-04 3.30E-03
S0, 6.00E-05 2.63E-04
NO, 0.23 0.52
CcO 1.19 2.63
VOoC 0.17 0.37

Green Plains Ord, LLC
Filename: 85861F03.X1.8

Fact Sheet Attachment: CP10-005
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Fact Sheet Attachment
Green Plains Ord, LLC
Facility TD# 85861

Emission Calculations: Emergency Equipment

Emission Points: S100

Emergency Equipment

Design rate of engine
PTE operating hours

190 hp
500 hrs/yr

1.33 MMBtu/hr

Diesel combustion AP-42 emission factors came from AP-42, Section 3.3 (10/1996), Tables 3.3-

1 and 3.3-2.

Hourly Emissions = (Ibs/hp-hr}(hp) = Ibs/hr

Annual Emissions = (Ibs/hr)(hrs/yr)/(2,000 [bs/ton)

TABLE M-1: Emergency Equipment Emission Summary

Pollutant Emission Factor | Hourly PTE Annual PTE
{(Ibs/hp-hr) (Ibs/hr) (tons/year)
PM,, 0.0022 0.42 0.105
PM 0.0022 0.42 0.105
S0, 0.00205 0.39 0.097
NO, 0.031 5.89 1.473
CO 0.0068 1.29 0.323
voC 0.0025141 0.48 0.119
Individual HAPs (Ibs/MMBtu)
Acetaldehyde 7.67E-04 1.02E-03 2.55E-04
Acrolein 9.25E.-04 1.23E-03 3.08E-04
Benzene 9.33E-04 1.24E-03 3.10E-04
1,3-Butadiene 3.91E-05 5.20E-05 1.30E-05
Formaldehyde 1.80E-03 2.39E-03 5.99E-04
Naphthalene 8.48E-05 1.13E-04 2.821-05
Polycyclic Organic Matter 8.32E-05 1.11E-04 2.77E-05
Toluene 4.09E-04 5.44E-04 1.36E-04
Kylenes 2.85E-04 3.79E-04 9.48E-05
Total HAPs 7.08E-03 1.77E-03

Green Plains Ord, LLC
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Fact Sheet Attachment
Green Plains Ord, LL.C

Facility ID# 85861

Emission Calculations: Ch. 20 and Ch.24

Title 129, Chapter 2{, Section 00}

For process weight rates up to 60,000 lbs/hr;

For process weight rates in excess of 60,000 Ibs/hr:
whete E = rate of emissions in lbs/hr PM and p = process weight rate in tons/hr.

Process Weight Rate

E= 4.10 p*¥
E=55.0p"""-40

Process P E Unit PM emission rate

Grain receiving baghouse 14;’2133 :::':;;I 48.1 Ibsthr 2.17 tbsthr
Grain milling baghouse ]4;’2](5)2 }r:f]/s[:';r 48.1 lbs/thr 0.98 Ib/hr
Fermentation Process 42’39:2 12::;;1_ 34.0 Ibsfthr 0.50 Tb/hr
TO/HRSG System 102,3(?2(5) ig;’;;r 45.2 Ibs/hr 3.67 To/hr
DDGS Cooler 4,3’16;2 Irg;’ :;;r 319 Ibs/hr 1.23 Ib/hr
DDGS Storage and Loadout 43’16;2 igi’; ';:lr 31.9 lbs/hr 0.21 ib/hr
Cooling Tower ]0’0(]?:882 :i/sl:’;r 100 Tbs/hr 1.5 Ib/hr

Green Plains Ord, LLC
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Fact Sheet Attachment
Green Plains Ord, LL.C
Facility ID# 85861

Emission Calculations: Ch. 20 and Ch. 24

Title 129, Chapter 20, Section 002

PM Limitations for Combusfion Sources

Between 10 and 190,000

T"é\’/‘]'lf]f: ulh“r‘)’“t Maximum Allowable Emissions of PM (Ibs/MMBitu)
10 or less 0.6
1.026/1%3

‘Where I = total heat input in MMBtu/hr.

10,000 or more 0.12
Allowable I'M Unit PM emission rate
Process equipment hp  |MMBtw/hr| {lbs/MMBtu) {Ibs/MMBtu)
Methanator Flare 3.2 0.6 2.38E-04
Emergency equipment 190 1.33 0.6 0.31

To convert hp to MMBtw/hr; hp*((7,000 Btu/hr)/hp)*(1 MMBtu/1,000,000 Btu)
Unit PM emission rate = (Unit's lbs/hr PM)/(Unit's MMBu/hr)

Green Plains Ord, LLC
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