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ACRONYMS AND ABBREVIATIONS

OO percent

AAC....ci e Alaska Administrative Code
ADEC....cccociieeeeeieeeee Alaska Environmental Conservation Agency
AF e air-to-fuel

AGRU....coovvviieriiieeen, Acid Gas Removal Unit

APP i, Alaska Pipeline Project

BACT ...cvveeieieeeeeieee e Best Available Control Technology
CCS e Carbon Capture and Sequestration
CFR e Code of Federal Regulation

CGF et Central Gas Facility

(61 VTR methane

CO. et carbon monoxide

CO2 vttt carbon dioxide

CO28 oo, carbon dioxide equivalent

DLE ..oovviviveveverereeeeenenennnns Dry Low Emissions
DLN..cooviririiiiiieeeeeeeeeeeenee Dry Low NOx

EOR oo enhanced oil recovery

EPA e, United States Environmental Protection Agency
B SR degrees Fahrenheit

FOIA. .o, Freedom of Information Act

(€] o [T greenhouse gas

(G ) R Gas Treatment Plant

GWP oo, Global Warming Potential

HaS e, hydrogen sulfide

| R hydrofluorocarbon

HHV i, Higher Heating Value

hours/yr ..coveeeeeeveeneene. hours per year

K2CO3 v potassium carbonate
KNO;.ooviiiveviviieieeeieieiennnns potassium nitrite

[0 [ potassium nitrate

KW oo kilowatt

LDAR...itiieeeeieiiiieeeeeeee Leak Detection and Repair

LHV e, Lower Heating Value

MACT ...ooveiiiiieeeecieeeeens Maximum Achievable Control Technology
MDEA ..o, methyl diethanol amine

MMBtU ..ccoeevriiiiieeeennnn. million British thermal units
MMBtu/hr....cccovvvveeenn. million British thermal units per hour
MW i megawatts

NOX wevvvveeeeeeeeirrreeeeeeeennn nitrogen oxides (NO and NO;)
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NSPS ..ot New Source Performance Standards
@ 7 S oxygen
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PFC e, perfluorocarbon

PMoiie e particulate matter

70110 |V parts per million by volume
Pre-FEED.......ccovvvvvvevevnnns Pre-Front End Engineering Design
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Y U Prevention of Significant Deterioration
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2 = RACT/BACT/LAER Clearinghouse
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1. INTRODUCTION

Alaska Gasline Development Corporation (AGDC) requests Alaska Department of Environmental
Conservation (ADEC) approval to extend the Air Quality Control Construction Permit deadline of February
13, 2025 for commencing construction of the Gas Treatment Plant (GTP). As ADEC requested, AGDC is
submitting this updated construction permit application to support granting of the extension. This
application includes an updated Best Available Control Technology (BACT) analysis to support issuance of
the construction permit. BACT is determined following the United States Environmental Protection
Agency (EPA) “Top-Down” analysis approach, which identifies each control technology and then considers
the technical feasibility, commercial availability, costs, and site-specific factors to ultimately make a
control technology determination.

To support the Project design for the GTP, the Pre-Front End Engineering Design (Pre-FEED) and
Optimization phase included a task to prepare a BACT or BACT analysis for various Project options and
driver selections. This report provides the BACT analysis for the gas compressors and generators proposed
for the GTP, including six treated gas compressors, six carbon dioxide (CO;) compressors, and six main
power generators. This report also includes the BACT analysis for the gas-fired utility heaters, diesel-fired
internal combustion engines, and vent gases generated on site that must be disposed.:L The analysis
provides a review of the possible technologies and emission limits that could be imposed as BACT for
major Project equipment and operations during normal operating conditions”. The information provided
in this analysis will be used to support GTP facility design decisions regarding emission control
technologies and permit emission limits, based on feasibility and costs. Cost data and assumptions
developed for the original permit application have been updated in this submittal (See Appendix F and
“Fluor GTP SCR Study Jan-2025" references in Appendix B — D cost effectiveness calculations).

The analysis focuses on the following pollutants emitted from proposed units: nitrogen oxide (NOx),
carbon monoxide (CO), sulfur dioxide (S0O.), particulate matter (PM), volatile organic compounds (VOCs),
and greenhouse gases (GHGs). Emission controls for each of these pollutants are evaluated and a BACT
determination is made following the EPA “top-down” approach. BACT determinations based on the
analysis are shown in Tables 1 through 5, below.

1

The BACT analysis addresses the disposal of vent gas containing hydrocarbon. It does not address the Acid Gas
Removal Unit byproduct process stream since the Project would inject all volumes for enhanced oil recovery,
except those minimal volumes flared during start-up and upset.

2

During the initial phase of operation and the completion of construction, there may be a period in which the gas
turbines and other fuel gas combustion devices would operate on raw gas because the gas treatment equipment
would not be operational.
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1.1. Compression Turbines

Table 1: BACT Determination for the Treated Gas Compressors and CO, Compressors

BACT Determination for Treated Gas

Pollutant BACT Determination for CO, Compressors
Compressors
Installation of Dry Low Emissions (DLE) and inlet | Installation of Dry Low Emissions (DLE) and inlet
NOX bleed heat to pre-heat to achieve 9 parts per bleed heat to pre-heat to achieve 9 parts per
million by volume (ppmv) NOx @ 15% oxygen million by volume (ppmv) NOx @ 15% oxygen
(02) (02)
SO, Good combustion practices/clean fuels Same as treated gas compressors
PM Good combustion practices/clean fuels Same as treated gas compressors
VOC Good combustion practices/clean fuels Same as treated gas compressors
o Installation of CO catalyst to achieve 10 ppmv or | Installation of CO catalyst to achieve 10 ppmv or
lower CO at 15% Oa. lower CO at 15% O..
Use of low-carbon fuel (i.e., natural gas) and
implementation of energy efficiency measures
GHGs (e.g., good combustion practice, periodic burner Same as treated gas compressors

tunings, instrumentation and controls to
optimize fuel gas combustion, etc.), and
optimized use of heat recovery

Relative to NOx, the BACT analysis did not find that the installation of Selective Catalytic Reduction (SCR)
was cost-effective to reduce NOx emissions. The cost-effectiveness of this control option was between
$22,000 and $28,000 per ton for the CO, and Treated Gas Compressor units, which is in excess of the
ADEC-recommended upper bound cost-effectiveness threshold of $10,000 per ton.

For CO, this analysis found that the installation of a CO catalyst bed may be cost effective for both the
Treated Gas Compressors and CO, Compressors.

Use of pipeline-quality natural gas and good combustion practices achieve stringent control of SO,, PM

and VOC.

The GHG BACT determination relies on efficiency improvement measures to reduce overall fuel use, which

in turn results in lower GHG emissions.

1.2. Power Generation Turbines

Table 2: BACT Determination for the Main Power Generators

Pollutant BACT Determination
NOx Installation of DLE and inlet bleed heat to pre-heat to achieve 9 ppmv NOx @ 15% O,
SO, Good combustion practices/clean fuels
PM Good combustion practices/clean fuels
VOC Good combustion practices/clean fuels
co Good combustion practices/clean fuels
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Pollutant BACT Determination

Use of low-carbon fuel (i.e., natural gas) and implementation of energy efficiency measures (e.g.,
good combustion practice, periodic burner tunings, instrumentation, and controls to optimize fuel
gas combustion, etc.)

GHGs

For NOx, the BACT analysis did not find that the installation of SCR was cost-effective to reduce NOx
emissions. The cost-effectiveness of this control option was approximately $66,000 per ton, which is in
excess of the ADEC-recommended upper bound cost-effectiveness threshold of $10,000 per ton.

For CO, the BACT analysis did not find that installation of a catalyst was cost-effective for reducing CO
emissions.

Relative to the other criteria pollutants (i.e., SO, PM, and VOC), the same BACT observations made for
the compression turbines apply to the power generation turbines.

For GHGs, the Project has proposed a simple cycle design for power generation. Combined heat and power
is not proposed as BACT because of feasibility issues (i.e., adequate fresh water supplies).

1.3. Utility Heaters

Table 3: BACT Determination for the Utility Heaters

Pollutant BACT Determination for Building Heat Medium BACT Determination for Buyback Gath Bath
Heaters and Operation Camp Heaters
Installation of low NOx or ultra-low NOx burners | Installation of low NOx or ultra-low NOx burners
NOx to achieve 30 ppmv or lower NOx @ 3% O; to achieve 30 ppmv or lower NOx @ 3% O3
SO, Use of clean fuels Use of clean fuels
PM Good combustion practices/clean fuels Good combustion practices/clean fuels
VOC Good combustion practices/clean fuels Good combustion practices/clean fuels
o Good combustion practices (see further Good combustion practices (see further
discussion below) discussion below)
Use of low-carbon fuel (i.e., natural gas) and Use of low-carbon fuel (i.e., natural gas) and
implementation of energy efficiency measures implementation of energy efficiency measures
GHGs (e.g., good combustion practice, periodic burner | (e.g., good combustion practice, periodic burner
tunings, instrumentation, and controls to tunings, instrumentation, and controls to
optimize fuel gas combustion, etc.) optimize fuel gas combustion, etc.)

For the utility heaters (including the building heat medium, buyback gas bath, and operation camp
heaters), the BACT analysis did not find that the installation of SCR was cost-effective. The cost-
effectiveness was calculated to range between $26,400 to $394,940 per ton of NOx removed.

Relative to CO, the analysis determined that good combustion practice would constitute BACT for the
smaller heaters. While the current federal and state BACT databases for the mid-size heaters suggest that
a CO oxidation catalyst has been installed in similar sized units, no listings were found for oxidation
catalyst installations in larger (>250 MMBtu/hr) heaters. As such, good combustion practices have been
identified as BACT for the building heat medium heaters.
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1.4. Vent Gas Disposal (Flares)

Table 4: BACT Determination for Vent Gas Disposal (Flares)

Pollutant BACT Determination
VOC Waste gas minimization and flare/thermal oxidizer design
GHGs Waste gas minimization, and flare/thermal oxidizer design

The BACT analysis found that the proposed waste gas minimization techniques and efficient combustion
design of the flaring devices meet current BACT. The waste gas minimization techniques minimize not only
VOC and GHGs, but also combustion contaminants (e.g., NOx, CO, SO, and PM).

1.5. Compression Ignition Engines

Table 5: BACT Determination for the Compression Ignition Diesel Engines

Pollutant BACT Determination
Good combustion practices/clean fuels
NOx Compliance with 40 Code of Federal Regulation (CFR) New Source Performance Standards (NSPS)
Subpart llll or 40 CFR Part 1039, as applicable
SO, Good combustion practices; use of ultra-low sulfur diesel
PM Good combustion practices/clean fuels
Compliance with 40 CFR NSPS Subpart Illl or 40 CFR Part 1039, as applicable
VOC Good combustion practices/clean fuels
Compliance with 40 CFR NSPS Subpart llll or 40 CFR Part 1039, as applicable
o Good combustion practices/clean fuels
Compliance with 40 CFR NSPS Subpart Illl or 40 CFR Part 1039, as applicable
GHGs Good combustion practices/clean fuels

EPA has established emissions standards for internal combustion engines. Manufacturers are required to
produce engines that meet the EPA Tiered Emission Standards. Meeting EPA standards constitutes current
BACT for all pollutants.
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2. PURPOSE AND SCOPE

Per AAC Title 18, Section 50.306 (Prevention of Significant Deterioration, or PSD), evaluation of a
stationary source that requires a PSD permit prior to construction must include a control technology
review, as required by the CFR Title 40, Section 52.21(j), incorporated by reference per 18 AAC 50.040(h).
40 CFR 52.21(j)(2) specifies that “[a] new major stationary source shall apply best available control
technology for each regulated NSR pollutant that it would have the potential to emit in significant
amounts.” BACT analyses are case-by-case evaluations and include consideration of cost, technical
feasibility, commercial availability, and site-specific factors. EPA requires that the “top-down” BACT
analysis approach be used in these evaluations.

This report provides the BACT analysis for the following equipment proposed for the GTP:
e Treated gas compressor drivers
e CO; compressor drivers
e Main power generators
e Gas-fired heaters
e Internal combustion engines
e Waste gases (flares)

This analysis provides a review of the possible technologies and emission limits that could be imposed as
BACT, including estimated cost of each technology. The information provided in this analysis will be used
to support GTP facility design decisions regarding which emission control technologies and permit
emission limits constitute BACT.

This BACT analysis addresses NOx, SO,, CO, PM (including fine particulate matter [PMio] and ultrafine
particulate matter [PM,s]), VOCs, and GHG emissions based on the following key assumptions and
boundary conditions.

e This BACT analysis is based on the current Project design and estimated equipment emissions
provided by the GTP design contractor in pre-FEED engineering.

e Current vendor cost data, solicited by AGDC through a third party engineering firm, were used to
the extent feasible in this analysis. Where vendor data were unavailable, data from the EPA Air
Pollution Control Cost Manual, Sixth Edition, January 2002, were used. The basis for cost estimates
is documented in this analysis.

e NOx and CO emissions control limits and expectations for performance are based on vendor
qguotes, as modified for Alaskan operating conditions.

e AGDC'’s response to ADEC’s information request in December 2019, where additional factors
pertinent to the use of the EPA 6™ edition cost-effectiveness calculations were presented, have
been included in this analysis.
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This BACT analysis does not address operating conditions that may exist during start-up of the GTP.
Potentially during start-up, there will be a period of time when the gas turbines and other fuel gas
combustion devices may operate on raw untreated gas.
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3. BACT METHODOLOGY
BACT is defined in the federal PSD regulations at 40 CFR 52.21(b)(12) as:

...an emission limitation, including a visible emission standard, based on the maximum
degree of reduction for each pollutant subject to regulation...which would be emitted from
any proposed major stationary source or major modification which the Administrator, on
a case-by-case basis, taking into account energy, environmental, and economic impacts
and other costs, determines is achievable for such source or modification...

This BACT analysis follows the “top-down” methodology described in the EPA New Source Review
Workshop Manual.3 The “top-down” process involves the identification of all applicable control
technologies according to control effectiveness. The “top”, or most stringent, control alternative is
evaluated first. If the most stringent alternative is shown to be technically infeasible, economically
unreasonable, or if environmental or other impacts are severe enough to preclude its use, then the next
most stringent control technology is similarly evaluated. This process continues until the emissions control
method under consideration is not eliminated by technical, economic, energy, environmental, or other
impacts.

The five steps of a top-down BACT Analysis are described below:

e Step 1: Identify all available control technologies with practical potential for application to the
specific emission unit for the regulated pollutant under evaluation.

e Step 2: Eliminate all technically infeasible control technologies.

e Step 3: Rank remaining control technologies by control effectiveness and tabulate a control
hierarchy.

e Step 4: Evaluate most effective controls and document results.

e Step 5: Select BACT, which will be the most effective practical option not rejected, based on
economic, environmental, energy and other impacts.

A further description of each step is provided below.
Step 1

Identify potential control technologies for the GTP based on information found on the EPA’s
RACT/BACT/LAER Clearinghouse (RBLC), state websites, Freedom of Information Act (FOIA) requests,
recent Alaska combustion turbine projects, and vendor input.

Step 2

Evaluate the operating principles, control efficiencies, and technical feasibility of each potential control
technology; technologies determined to be technically infeasible are eliminated in this step.

3
DRAFT New Source Review Workshop Manual, EPA, Office of Air Quality Planning and Standards, October 1990
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Step 3

The remaining technologies that are technically feasible are ranked based on control effectiveness.

Step 4

Under Step 4, energy, environmental, and cost-effectiveness impacts are evaluated. This evaluation

begins with the analysis of the most stringent control option and continues until a technology under

consideration cannot be eliminated based on adverse energy, environmental, or economic impacts. The
factors that are considered in these analyses are as follows:

Energy Impacts: The energy requirements of a control technology can be examined to determine
whether the use of that technology results in any significant or unusual energy penalties or
benefits. Energy impacts may be in the form of additional energy required to operate the emitting
unit, or additional energy required to operate the control device.

Environmental Impacts: Installation of control devices may result in environmental impacts
separate from the pollutant being controlled. Environmental impacts may include solid or
hazardous waste generation, discharges of polluted water from a control device, visibility impacts,
increased emissions of other criteria or non-criteria pollutants, increased water consumption, and
land use impacts from waste disposal. The environmental impact analysis is made taking
consideration of site-specific circumstances.

Economic Impacts: For a technology to be considered BACT, it must be considered “cost
effective.” The economic or “cost-effectiveness” analysis is conducted in a manner consistent with
EPA’s Air Pollution Control Cost Manual, Sixth Edition and subsequent revisions. For this analysis,
the cost data are obtained primarily from vendor supplied information and supplemented with
estimates provided in the EPA’s Control Cost Manual where vendor supplied information was not
available.

Cost effectiveness thresholds are not published, nor guaranteed by regulatory agencies; however,
based on other BACT evaluations in Alaska, the threshold at which a NOx, SO, CO, PM or VOC
control technology evaluated is likely to be considered cost effective is $3,000 per ton of pollutant
removed or less. If the evaluated cost is greater than $10,000 per ton of pollutant removed then
the technology would not likely be considered cost effective. Evaluations where the cost-
effectiveness is calculated between $3,000 and $10,000 may require additional strategic
evaluation and should be validated with ADEC.

Consistent with the BACT analysis reviewed by ADEC in the original application for the GTP facility,
the following benchmarks are considered reasonable measures for determining what would be
cost-effective:
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o $35 per ton of carbon dioxide equivalent (COe), based on the annual average secondary
market price for California and Quebec Cap-and-Trade GHG allowances escalated by
approximately 8 percent in the year 20244.

o $15 - 541 per ton escalating from 2016 to 2030 based on Project estimates.
Step 5

The most stringent control that has not been eliminated in all prior steps is selected as BACT. With the
control technology selection, a BACT emission target is established. The BACT target becomes a limit,
which applies at all times, except during specific conditions listed in the permit (e.g., start-up and
shutdown). Where a BACT emission limit cannot be achieved in operation, an alternative work practice or
emissions limit must be proposed. That alternative limit must go through the same BACT analysis steps
noted above.

Greenhouse Gases (GHGS)

EPA recommends use of the same “top-down” analysis approach used for criteria pollutants be used in
evaluating GHGs subject to BACT . The analysis that follows has been prepared consistent with this
guidance.

With respect to what constitutes “GHGs,” 40 CFR 52.21 (b)(49)(i) (Prevention of Significant Deterioration)
defines GHGs to include the following six GHGs: CO,, methane (CHj), nitrous oxide (N,0),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFs). Mass emissions of
GHGs are converted into CO,e emissions for ease of comparison. CO.e is a quantity that equates the global
warming potential (GWP) of a given mixture and amount of GHGs, to the amount of CO, that would have
the same GWP in the atmosphere over a 100-year period. GWPs for these GHGs are provided in 40 CFR
98 (Mandatory Greenhouse Gas Reporting) Table A-1 (Global Warming Potentials).

As direct CO; emissions account for more than 99% of the combustion-related GHGs (measured as COze)
associated with the Project, and CH4 and N,O account for less than 1% of the combustion-related turbine
GHG emissions, this analysis of BACT focuses on CO; as a surrogate for CO.e.

’ See the California Cap and Trade Program — Summary of California-Quebec Joint Auction Settlement Prices and
Results (https://ww?2.arb.ca.gov/sites/default/files/2020-08/results summary.pdf), last updated November 2024.
The year 2024 was used in the analysis based on the timing of permit application re-submittal. The BACT that is
employed for a project is considered at the time the permit is issued, and is not revisited during the operating life
of the facility.

5

See PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. Environmental Protection Agency, Document
No. EPA-457/B-11-001, March 2011, available at www.epa.gov/sites/production/files/2015-12/documents/
ghgpermittingguidance.pdf
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4. COMPRESSION TURBINES

4.1. Overview of the Compressor Drivers

Studies have been undertaken during the project to identify the gas turbine models commercially
available that best meet the power, operating speed range, emissions, and physical size limitations of
each turbine service. The gas turbine drivers for the GTP were selected during the Optimization Phase.
The selected drivers were re-evaluated against the power requirements of three design basis operating
cases to verify that the selected equipment would be properly sized to support the various operating
conditions of the GTP, after taking into account the Project’s criteria for de-rating, fouling, load growth
and contingency. Additionally, updated vendor information on performance and emissions was obtained.

A summary of the gas turbines selected for the gas compression and CO, compression turbines to be
operated at GTP is given in Table 6.

Table 6: BACT Determination for the Treated Gas Compressors and CO, Compressors

Service Quantity Nominal Output @ ISO | Efficiency @ ISO | Heat Recovery
Installed Conditions (MW) Conditions Included
Treated Gas Compressor Drivers 6 38 40% Yes
CO; Compressor Drivers 6 24 34% Yes

Note: Nominal output based on vendor information received. Values assume lean fuel gas and new turbine (filter
and pulse clean dP). Efficiency is for turbine only and does not include waste heat recovery (WHR).

A nominal 38 megawatts (MW) (ISO) gas turbine is proposed as the mechanical driver for the six (6)
Treated Gas compressors and a nominal 24 MW (ISO) gas turbine is proposed for the six (6) CO;
compressors. Two of each compressor service are located within each of the three trains. The turbines
are equipped with an inlet bleed heat system that recycles a portion of the turbine compressor discharge
to preheat the inlet air to the turbine when ambient temperatures are low. Both turbine types would be
equipped with the latest DLE burner technology.

A WHR unit is located downstream of each mechanical drive turbine to recover heat from the turbine
exhaust and to use it elsewhere in the GTP process. Supplemental firing (SF) in the turbine exhaust duct
is also utilized in the design to increase the amount of heat recovered in the WHR unit to meet process
needs.

The GTP facility would process residue gas from the existing Central Gas Facility (CGF) at Prudhoe Bay,
and gas from the Point Thomson Unit (PTU), to produce a treated gas stream that does not require further
H,S or CO; removal at the Alaska LNG Liquefaction Plant. The treated gas stream is essentially clean natural
gas, which would be the source of fuel for the plant when the GTP is fully functional.
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This evaluation is based on the use of treated gas as fuel gas during normal plant operation. During
commissioning and start-up, the GTP would use the residue gas from CGF as fuel gas, which has a lower
heating value (LHV) and higher levels of CO; and H,S than the treated gas used during normal operation.

4.2. NOx BACT Analysis

NOx is formed during the combustion process due to high temperature zones in the combustion burner
or chamber. This BACT analysis evaluates control techniques and technologies used to mitigate NOx
emissions from the proposed gas turbines.

4.2.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for NOx emissions from simple cycle turbines to be
addressed in a BACT analysis were identified in the Project BACT Survey [2], the APP pre-BACT Analysis
[1], or the RBLC. These are technologies that either have been applied to turbines for NOx control or have
been discussed in other turbine BACT analyses:

1. Dry Low-NOx (DLN) Burners
Water/Steam Injection

Selective Catalytic Reduction (SCR)

Non-Selective Catalytic Reduction (NSCR)

2
3
4. Selective Non-Catalytic Reduction (SNCR)
5
6. SCONOx™

7

XONON

These control methods may be used alone or in combination to achieve the various degrees of NOx
emissions control. Each technology is summarized below.

Dry Low Emissions (DLE) and Dry Low NOx Combustors (DLN or SoLoNOx Combustors)

DLE/DLN combustors (marketed under many similar names such as SoLoNOx) utilize multistage premix
combustors where the air and fuel is mixed at a lean (high oxygen) fuel-to-air ratio. The excess air in the
lean mixture acts as a heat sink, which lowers peak combustion temperatures and also ensures a more
homogeneous mixture, both resulting in greatly reduced NOx formation rates. The performance levels
that DLE/DLN can achieve vary based on burner design and availability for specific turbines.

DLE/DLN Burners are a common BACT control for turbines, are considered feasible for the GTP turbines,
and are part of the project’s Base Case design.

With the DLE or DLN technology, inlet air heating may be incorporated into the design to provide
consistent emission control over a range of operation conditions. This control method heats the air
entering the combustion chamber above ambient temperatures. This is an effective NOx abatement
technology by controlling the air/fuel mixing within the combustion chamber. As ambient temperatures
go below 0 degrees Fahrenheit (°F), combustion instabilities within the combustion chamber require the
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air/fuel mixing to be changed which sometimes results in higher NOx generation. By providing inlet air
heating to maintain an inlet air temperature to the gas turbine above 0°F, the turbine’s NOx performance
doesn’t degrade at low ambient temperatures.

Inlet air heating is considered technically feasible for GTP turbines. The selected turbines include an inlet
bleed heat system that recycles a portion of the turbine compressor discharge to preheat the inlet air to
the turbine when ambient temperatures are low. Since inlet bleed heat is a part of the base design for the
GTP turbines, inlet air heating is not required to lower the NOx emissions.

Water/Steam Injection

Water/steam injection as a control technology involves the introduction of water or steam into the
combustion zone. The injected fluid provides a heat sink which absorbs some of the heat of reaction,
causing a lower flame temperature. The lower flame temperature results in lower thermal NOx formation.
Steam and water injection are capable of obtaining the same level of control. The process requires
approximately 0.8 to 1.0 pound of water or steam per pound of fuel burned. The main technical
consideration is the required purity of the large volumes of water or steam, which is required to protect
the equipment from dissolved solids. Obtaining water or steam of sufficient purity normally requires the
installation of rigorous water treatment and deionization systems.

While water or Steam injection is a common control technique in many turbine applications (particularly
for turbines/services for which dry low NOx combustors are not available), the technology is not
considered feasible in Alaska due primarily to the following considerations:

e Limited availability of fresh water and high cost of water treatment to obtain suitable quality and
quantity in the Arctic;

e Freezing potential due to extreme cold ambient temperatures; and
e Increased humidity of exhaust gas has the potential to lead to hazardous ice fog conditions.
Selective Catalytic Reduction (SCR)

SCR is a post-combustion gas treatment technique for reduction of NO and NO; in the turbine exhaust
stream to molecular nitrogen, water, and oxygen. In the SCR process, ammonia (NH3, anhydrous, aqueous
or urea) is used as the reducing agent, and is injected into the flue gas upstream of a catalyst bed. The
function of the catalyst is to lower the activation energy of the NOx decomposition reaction. NOx and NH3
combine at the catalyst surface forming an ammonium salt intermediate, which subsequently
decomposes to produce elemental nitrogen and water. Depending on the overall ammonia-to-NOx ratio,
removal efficiencies can be as high as 80 to 90%.

To evaluate the technical feasibility of an SCR system on the North Slope, installations and operating
experience of SCR systems at other locations in Alaska was sought [3]. Only a few SCR units in Alaska have
been identified to date.
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e Teck Cominco Alaska, Inc. was required to install SCR on the most recent engine addition at the
Red Dog Mine located 90 miles north of Kotzebue, Alaska. This unit utilizes Urea with an open
catalyst cell structure to improve the NOx conversion to ~90% reduction. [4].

e An SCR was required by EPA as part of a settlement agreement for Healy Unit 2, which is located
in Healy, AK, just south of Fairbanks at the edge of Denali National Park. The installation was
completed in 2018 however due to numerous reliability issues at the plant Golden Valley Electric
Association made the decision in 2024 to shut down Healy Unit 2 once an alternative source of
reliable, low cost energy can be identified [5].

e The Southcentral Power Project at the Anchorage Airport (Chugach Electric Association) includes
SCR on each of the LM6000PF turbines. These SCR units utilize 29% aqueous ammonia and only
reduce NOx emissions by approximately 25% (11 parts per million [ppm] instead of 15 ppm) [6].

The SCR units expected to be installed in Alaska, as described above, include design elements that would
be challenging to incorporate into a North Slope installation. The SCR unit at the Red Dog Mine uses urea,
which is easier to transport but requires more on-site equipment, including a hydrolyser, solid material
handling equipment, and extensive heat tracing. To hydrolyze the urea requires more treated water on
the North Slope, which is already a limited utility, and more power for the electric tracing. Utility
consumption and equipment cost for a urea system is high compared to other ammonia solutions,
rendering utilization of urea uncompetitive except for small capacity units [4].

Aqueous ammonia is commercially available in 19 wt.% and 29 wt.% solutions. The advantage of aqueous
ammonia is that it is safer to store and use than anhydrous ammonia. However, it requires larger storage
volumes, greater truck traffic, and a more complicated delivery system. Of the two varieties of aqueous
ammonia, 29 wt.% has greater regulatory reporting requirements than 19 wt.%. Therefore, of the two
aqueous ammonia solutions, 19 wt.% aqueous ammonia is deemed to be the safer alternative for the
North Slope.

One other disadvantage of 19 wt.% agueous ammonia is it has a freeze point near -30°F [9]. Consequently,
utilization of 19 wt.% aqueous ammonia would require extensive heat tracing to ensure operation is
maintained. There is no documentation to confirm that a complicated, heat traced 19 wt.% aqueous
ammonia injection unit could be constructed, maintained, and provide reliable support for a North Slope
application.

The other technical concern regarding SCR on the North Slope is NOx reduction performance. The installed
SCR units in Alaska only demonstrate 25-90% NOx reduction. While installations of ultra-low NOx SCR
have been shown to reduce NOx to approximately 4 ppm with stringent control, these installations do not
involve the complications associated with the North Slope environment [9]. Furthermore, there have been
known issues with the use of SCR in variable load applications [10] and mechanical drive applications. It is
anticipated that it would be extremely difficult to maintain the uniform ammonia injection required over
the wide range of ambient temperatures and load ranges of the GTP machines.

Despite the technical concerns noted, SCR is considered a technically feasible control option for the GTP
turbines for the purposes of this analysis.
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Selective Non-catalytic Reduction (SNCR)

SNCR involves the non-catalytic decomposition of NOx in the flue gas to nitrogen and water using reducing
agents, such as urea or ammonia. The process utilizes a gas phase homogeneous reaction between NOx
and the reducing agent within a specific temperature window. The reducing agent must be injected into
the flue gas at a location in the unit that provides the optimum reaction temperature and residence time.
The ammonia process (e.g., trade name - Thermal DeNOXx) requires a reaction temperature window of
1,600°F to 2,200°F. In the urea process (e.g., trade name - NOXOUT), the optimum temperature ranges
between 1,600°F and 2,100°F.

SNCR is not considered technically feasible because turbine exhausts operate at too low a temperature
for SNCR.

Non-selective Catalytic Reduction (NSCR)

NSCR technology is designed to simultaneously reduce NOx and oxidize CO and hydrocarbons (HCs) in the
combustion gas to nitrogen, CO,, and water. The catalyst, usually a noble metal, causes the reducing gases
in the exhaust stream (hydrogen [H;], CHs, and CO) to reduce both NO and NO, to nitrogen at a
temperature between 800°F and 1,200°F. NSCR requires a low excess oxygen concentration in the exhaust
gas stream to be effective because the oxygen must be depleted before the reduction chemistry can
proceed. NSCR is only effective with rich-burn gas-fired units that operate at all times with an air-to-fuel
(A/F) ratio controller at or close to stoichiometric conditions.

NSCR is not considered technically feasible because gas turbine exhausts operate at too high an excess
oxygen level in the exhaust stream.

SCONOX™

The SCONOX™ technology was originally developed by Goal Line Environmental Technologies, Inc. to treat
exhaust gas of natural gas and diesel fired turbines. Now offered by EmeraChem, the technology is
marketed under the name EMx. The EMx catalytic absorption system uses a potassium carbonate coated
catalyst to reduce nitrogen oxide emissions. The catalyst oxidizes CO to CO,, and NO to NO; and potassium
nitrates (KNOs). The catalyst is regenerated by passing dilute hydrogen gas over the catalyst bed, which
converts the potassium nitrite (KNO,) and KNOs to potassium carbonate (K,COs), water, and elemental
nitrogen. The catalyst is renewed and available for further absorption while the water and nitrogen are
exhausted. To maintain continuous operation during catalyst regeneration, the system is furnished in
arrays of five module catalyst sections. During operation, four of the five modules are online and treating
flue gas, while one module is isolated from the flue gas for regeneration. NOx reduction in the system
occurs in an operating temperature range of 300°F to 700°F, and therefore, must be installed in the
appropriate temperature section of the WHR unit [12]. Additionally, the EMx catalyst must be recoated,
or “washed” every 6 months to 1 year, depending on the sulfur content of the fuel. The “washing” consists
of removing the catalyst modules from the unit and placing each module in a potassium carbonate reagent
tank, which is the active ingredient of the catalyst [12].
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The EMXx catalyst is subject to reduced performance and deactivation due to exposure to sulfur oxides,
requiring an additional catalytic oxidation/absorption system (SMx) upstream of the EMx catalyst. During
commissioning, start-up and early years of operation, an SMx system may be required upstream of the
EMx catalyst due to the sulfur content of the initial fuel gas (CGF residue gas). The SMx catalyst is
regenerated in the same manner as the EMx catalyst [12].

Commercial experience with EMx is limited, with a majority of the units operating on units of 15 MW or
less [13]. No known installations exist in low ambient temperature settings. At least one installation of
EMx has reported trouble meeting permit limits [13].

EMx is not considered feasible for the GTP because it has limited commercial experience and has not been
demonstrated in low ambient temperature settings. Additionally, dampers needed to re-route air streams
to regenerate the catalyst raise feasibility concerns regarding reliable mechanical operation of the
dampers, effect on the WHR unit, which is essential to the Process Heat Medium system, and impacts to
the module sizing.

It should be noted that an analysis of the EMx demonstrated cost effectiveness comparable to SCR [13].
Additionally, projects that have been given the opportunity to install either EMx or SCR have chosen SCR
instead [13].

XONON™

XONON™ is a catalytic technology developed by Catalytica Energy Systems, Inc. and is now owned by
Kawasaki. XONON™ uses partial combustion of fuel in the catalyst module followed by complete
combustion downstream of the catalyst in the burnout zone. Partial combustion within the catalyst
produces no NOx. Homogeneous combustion downstream of the catalyst usually produces little NOx as
combustion occurs at a uniformly low temperature. A small amount of fuel is combusted in a pre-burner
which results in a small amount of NOx emissions.

XONON™ was not identified as BACT in the RBLC and is considered technically infeasible because it is not
yet commercially available. This catalyst technology is currently being tested by turbine manufacturers.

4.2.2. Step 2: Eliminate Technically Infeasible Options

Based on the discussion under Step 1, the following technologies were determined to be technically
infeasible, as summarized in Table 7.

Table 7: Control Technology Options Determined to be Technically Infeasible

Technology Alternative Basis

The base model turbine is equipped with DLE combustors. Water/steam injection is
not used on burners equipped with DLE.

The exhaust temperature of the combustion turbine is less than the optimum
temperature range (1,500°F to 1,900°F) for SNCR.

The oxygen concentration of the combustion turbine is approximately 15% O, which
is much higher than the optimum oxygen concentration range for NSCR.

Water/Steam Injection

SNCR

NSCR
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Technology Alternative Basis

There are no documented installations of this type of control on large combustion

XONON™ .
turbines.

4.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
8. These technologies are ranked by control efficiency.

Table 8: Control Technology Options Determined to be Technically Feasible

Rank Control Technology Control Efficiency (%) or Emissions Target (ppmv)
1 SCR 25% to 90% (as low as 2 ppmv @ 15% O;)
2 DLE Burner with inlet air pre-heat 9 ppmv @ 15% O3

Since the DLE combustor and inlet bleed heat are a part of the GTP turbine base design, only the SCR
technology was further evaluated for economic feasibility under Step 4.

For reference as the baseline, Table 9 provides the NOx performance for each machine and supplemental
firing for the Base Case as described in Section 4.1 before the application of further emission control.

Table 9: Proposed Baseline NOx Performance by Turbine

. ) Baseline NOx Performance Baseline NOx Performance
Service ISO Rating ] . .
(machine only) (machine + Supp. Fire)
Treated Gas Compression 38 MW 9 ppmvd at 15% O, 11 ppmvd at 15% O;
CO, Compression 24 MW 9 ppmvd at 15% O, 11 ppmvd at 15% O;

Note: (1) The mechanical drivers + SF NOx will vary slightly based on turbine load and SF requirements for process
heat; (2) ISO Rating does not reflect derates.

4.2.4. Step 4: Evaluate Most Effective Controls and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above. The cost-effectiveness calculations use a “NOx emission base case” of approximately 11
ppmv and emission control endpoints of 2 ppmv (DLE plus SCR).

4.24.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible NOx controls evaluated in this BACT
analysis.

4.24.2. Environmental Impact Analysis

For this analysis, operation of SCR would result in some “slip” of ammonia releases to the environment as
well as disposal of spent catalyst. Neither ammonia slip nor waste disposal considerations are expected
to preclude use of SCR as a potential control device for this BACT analysis.
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4.2.4.3. Economic Analysis
Economic analysis of costs to install NOx control is based on the following key factors:
e Size of the turbine
e Baseline emissions levels
e Controlled emissions levels, and
e Emission control installation and operating costs.

The cost-effectiveness of DLE and SCR is summarized in Table 10 and Table 11. As shown in these tables,
DLE plus SCR is not cost-effective, as it exceeds the $10,000 per ton guideline.

The baseline and controlled NOx emissions for each control alternative proposed are as provided by the
GTP design team along with updated engineering input obtained in 2025. The SCR capital and installation
cost estimates are based on vendor quotes as provided by the GTP design team during the optimization
phase as well as earlier phases of the project [3] and updated information obtained in 2025. Annual
operating costs were also based on predicted turbine catalyst replacement costs, ammonia reagent costs,
power costs, and other factors. The total annual cost for each class of turbine represents the sum of the
annual operating costs plus the “annualized” total capital investment. Capital costs were annualized
assuming 7% interest over 10 years. Further details of these costs are shown in Appendices B and C.

Table 10: NOx Economic Analysis — Treated Gas Compressors

Estimated NOx Emissions from Alternative Control Technologies

Control Option Control Technology Alternatives
DLE and SCR
Baseline emissions ppmvd @15%0; 9
Baseline emissions (tpy) 160.10
Controlled emissions ppmvd@15%0; 2
Controlled emissions (tpy) 22.55
NOx emission reduction (tpy) 137.55
Total Annualized Operating Cost $3,113,446
Cost of NOx removal ($/ton) $22,635

Table 11: NOx Economic Analysis — CO; Gas Compressors

Estimated NOx Emissions from Alternative Control Technologies

Control Option Control Technology Alternatives
DLE and SCR
Baseline emissions ppmvd @15%0; 9
Baseline emissions (tpy) 111.92
Controlled emissions ppmvd@15%0; 2
Controlled emissions (tpy) 16.12
NOx emission reduction (tpy) 95.80
Total Annualized Operating Cost $2,761,347
Cost of NOx removal ($/ton) $28,824
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4.2.5. Step 5: Select BACT

Since SCR is not cost-effective, the next highest or “top” control technology is the use of the best available
DLE or equivalent combustors for each turbine, and the use of inlet air pre-heat. Both DLE and inlet bleed
heat to pre-heat the air are included in the GTP gas turbine design.

It should be noted that this BACT analysis is based on a number of assumptions. The assumptions and
conclusions may be updated as the GTP design progresses and more detailed emissions data and cost
estimates become available.

4.3. CO BACT Analysis

Carbon monoxide is formed during the combustion process as a result of incomplete fuel combustion.
Factors contributing to incomplete fuel combustion include low air temperatures, insufficient combustion
zone turbulence and residence times, inadequate amounts of excess air, as well as competing combustion
conditions employed to mitigate NOx formation. This BACT analysis evaluates control techniques and
technologies to mitigate CO emissions.

4.3.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for CO emissions from simple cycle turbines to be
addressed in a BACT analysis were identified in the Project’s BACT Survey [2] and/or the APP BACT Analysis
[1]. These are technologies that either have been applied to turbines for CO control or have been
discussed in other turbine BACT analyses:

e Good Combustion Practices/Clean Fuel
e (Catalytic Oxidation

e SCONOx™

e NSCR

These control methods may be used alone or in combination to achieve the various degrees of CO
emissions control. Each technology is summarized below.

Good Combustion Practices/Clean Fuel

The rate of CO emissions is dependent on fuel choice and good combustion practices including proper
mixing of fuel and combustion air as well as adequate residence time at temperatures to complete the
oxidation process. The proposed base models are designed to combust natural gas and optimize CO
emissions through use of natural gas and good combustion practices.

Inlet air heating is considered technically feasible for GTP turbines. The selected turbines for the
compressor drivers and power generation include an inlet bleed heat system that recycles a portion of
the turbine compressor discharge to preheat the inlet air to the turbine when ambient temperatures are
low.

DOCUMENT IS UNCONTROLLED WHEN PRINTED



. AKLNG-5000-HSE-RTA-DOC-00020
Gas Treatment Plant (GTP) Best Available Revision No_ 2
Control Technol BACT) Analysi ;
ALASKA LNG ontrol Technology ( ) Analysis 02/10/2025
Public / Confidential Page 27

CO Oxidation Catalyst

Catalytic oxidation is a flue gas control that oxidizes CO to CO; in the presence of a noble metal catalyst;
no reaction reagent is necessary. Catalytic oxidizers can provide oxidation efficiencies of 80 percent or
greater at temperatures between 750°F and 1,000°F; the efficiency of the oxidation temperature quickly
deteriorates as the temperature decreases. The temperature of the turbine is expected to exhaust
between 700°F and 1,000°F (after quenching), remaining within the temperature range for CO oxidation
catalysts.

SCONOx™

As discussed in the NOx BACT analysis, above, SCONOx™ reduces CO emissions by oxidizing the CO to CO..
This technology combines catalytic conversion of CO with an absorption and regeneration process without
using ammonia reagent. SCONOx™ catalyst must operate in a temperature range of 300°F to 700°F and
therefore, turbine exhaust temperature must be reduced through the installation of a cooling system prior
to entry to the SCONOx™ system. Notably, demonstrated applications for this technology are currently
limited to combined cycle combustion turbine units rated less than 40 MW.

Non-Selective Catalytic Reduction (NSCR)

As discussed in the NOx BACT analysis, above, NSCR uses a catalyst reaction to reduce CO to CO,. The
catalyst is usually a noble metal. The operating temperature for NSCR system ranges from about 700°F to
1500°F, depending on the catalyst. NSCR requires a low excess oxygen concentration in the exhaust gas
stream (typically less than 1%) to be effective, as the oxygen must be depleted before the reduction
chemistry can proceed. As such, NSCR is only effective with rich-burn gas-fired units that operate at all
times with an air to fuel ratio controller at or close to stoichiometric conditions.

4.3.2. Step 2: Eliminate Technically Infeasible Technologies

Based on the discussion under Step 1, the following technologies were determined to be technically
infeasible as summarized in Table 12, below:

Table 12: Control Technology Options Determined to be Technically Infeasible

Technology .
B
Alternative asts
SCONOx™ There are no documented installations of this type of control on large combustion turbines.
NSCR The oxygen concentration of the combustion turbine is approximately 15% O, which is much
higher than the optimum oxygen concentration range for NSCR.
SCONOx™

SCONOx™ (rebranded as EMx) technology has not been widely adopted. Issues that may impact
application of the technology include relatively high capital cost, a large reactor size, increased system
complexity, high utilities cost and demand (steam, natural gas, compressed air and electricity are
required), and a gradual decrease in effectiveness over time, requiring a 1 to 2 day renewal of catalyst.
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Commercial experience with this technology is limited, with a majority of the units operating on units of
15 MW or less. No known installations exist in low ambient temperature settings similar to Alaska. At least
one installation has reported trouble meeting permit limits. The use of SCONOx™ technology is not
considered feasible for the GTP project because it has limited commercial experience and has not been
demonstrated in low ambient temperature settings.

Non-Selective Catalytic Reduction (NSCR)

NSCR requires a low excess oxygen concentration in the exhaust gas stream (typically below 1%) to be
effective, as the oxygen must be depleted before the reduction chemistry can proceed. As such, NSCR is
only effective with rich-burn gas-fired units that operate at all times with an A/F ratio controller at or close
to stoichiometric conditions. As gas turbines typically operate with an excess oxygen concentration of
approximately 15%, it is outside of the acceptable operating range for NSCR and is not considered
technically feasible for this analysis.

4.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
13, below. These technologies are ranked by control efficiency:

Table 13: Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%) or Emissions Target (ppmv)

1 CO catalyst

Good combustion practices/clean fuels
inlet air preheating

As low as 5 ppmv at 15% O,

50 ppmv or lower at 15% O

For reference as the baseline, Table 14 provides the CO performance for each machine and supplemental
firing for the Base Case as described above before the application of further emission control.

Table 14: Proposed Baseline CO Performance by Turbine

. . Baseline CO Performance Baseline CO Performance
Service ISO Rating . . .
(machine only) (machine + Supp. Fire)
Treated Gas Compression 38 MW 25 ppmvd 30 ppmvd
CO2 Compression 24 MW 25 ppmvd 30 ppmvd

4.3.4. Step 4: Evaluate Most Effective Control and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above.

The BACT Survey [2] identifies oxidation catalyst performance in the range of 5 to 6 ppmvd outlet CO

concentration. This analysis assumes performance achieving 5 ppmvd (at 15% excess O3) at GTP.

4.3.4.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible CO controls evaluated in this BACT
analysis.
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4.3.4.2. Environmental Impact Analysis

For this analysis, implementation of good combustion practices/clean fuels is not expected to cause an
environmental impact. Operation of a CO catalyst will result in the disposal of spent catalyst; however,
waste disposal considerations are not expected to preclude use of a CO catalyst as a potential control
option for this BACT analysis.

4.3.4.3. Economic Impact Analysis
Catalytic Oxidation

An evaluation of the economic feasibility of oxidation catalyst is discussed in the following paragraphs and
further details of the cost estimates are presented in Appendices B and C.

The emissions reduction potential for using Oxidation Catalyst on each of the turbines is shown in Table
15. The baseline and controlled CO emissions for the proposed control system are as provided by the GTP
design team. All emissions in these tables represent operation of each turbine a full 8,760 hours per year
(hours/yr).

Table 15: CO Economic Analysis — Mechanical Drive Turbines

Estimated CO Emissions from Alternative Control Technologies

Control Option Control Technology Alternatives
Treated Gas Compressors CO, Compressors

Baseline emissions ppmvd @15%0; 25 25
Baseline emissions (tpy) 143.02 201.91

Controlled emissions ppmvd@15%0; 5 5
Controlled emissions (tpy) 24.55 34.35
CO emission reduction (tpy) 118.47 167.56

Total Annualized Operating Cost $1,146,884 $1,210,237

Cost of CO removal ($/ton) $9,681 $7,223

Based on the estimated cost-effectiveness shown in Table 15, installation of CO catalyst controls for the
CO; compressors and the treated gas compressors are just below $10,000 per ton ADEC benchmark.

It should also be noted that in addition to controlling CO, the use of oxidation catalyst would have the
small additional benefit of providing slightly lowering VOC emissions. However, VOC emissions from
natural gas combustion are already so low that the small incidental VOC emissions reduction is
inconsequential to the CO BACT analysis.

Good Combustion Practice/Inlet Air Heating

The selected gas turbines at GTP already incorporate inlet air preheating. No further evaluation of cost is
necessary for this option.
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4.3.5. Step 5: Select BACT

Good combustion practices/clean fuels (Inlet air preheating), as well as operation of a catalytic oxidation
system have been chosen to satisfy BACT for reduction of CO emissions for the Treated Gas compressors
and the CO, Compressors.

4.4. SO, BACT Analysis

SO, emissions are formed as a result of the combusting sulfur containing fuels. This BACT analysis
evaluates control techniques and technologies used to mitigate SO, emissions.

4.4.1. Step 1: Identify All Control Technologies

Potential control technologies for this Project were based on information found on the EPA’s RBLC, state
websites, FOIA requests, recent Alaska combustion turbine projects, and vendor input. This review
focused on simple cycle natural gas-fired combustion turbines greater than 25 MW from year 2015 to the
present. A summary of the data collected by this review is included in Appendix A.

The only control technology identified as a potential SO, control technology for gas turbines was the use
of clean fuels. The GTP turbines are designed to combust natural gas, which is considered a low sulfur
content clean fuel.

4.4.2. Step 2: Eliminate Technically Infeasible Options

Use of clean fuels is a common BACT control for gas turbines and is considered a technically feasible
control option for the GTP turbines for the purposes of this analysis.

4.4.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

Use of clean fuels is a common BACT control for gas turbines and is considered a technically feasible
control option for the GTP turbines for the purposes of this analysis. As this is the only control option
considered, ranking by emissions control effectiveness is not necessary.

4.4.4. Step 4: Evaluate Most Effective Controls and Document Results

As use of clean fuels would be implemented for this project, economic analysis is not required.

4.4.5. Step 5: Select BACT

Use of clean fuels has been chosen to satisfy BACT for reduction of SO, emissions. This BACT analysis
concludes, similar to other comparable projects evaluated, that use of clean fuels meets BACT for a gas
turbine of this type and application (see Appendix A for a list of other BACT determinations reviewed).

4.5. PM and VOC BACT Analysis

PM and VOC are emitted from the combustion process as a result of dirty fuels and/or incomplete fuel
combustion. Factors contributing to incomplete fuel combustion include low air temperatures, insufficient
combustion zone turbulence and residence times, inadequate amounts of excess air, as well as competing
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combustion conditions employed to mitigate NOx formation. This BACT analysis evaluates control
techniques and technologies used to mitigate PM and VOC emissions.

4.5.1. Step 1: Identify All Control Technologies

Potential control technologies for this Project were based on information found on the EPA’s RBLC, state
websites, FOIA requests, recent Alaska combustion turbine projects, and vendor input. This review
focused on simple cycle natural gas-fired combustion turbines greater than 25 MW from year 2015 to the
present. A summary of the data collected by this review is included in Appendix A.

The only control technology identified as a potential PM and VOC control technology for simple cycle gas
turbines was good combustion practices/clean fuels. The rate of PM and VOC emissions is dependent on
fuel choice and good combustion practices including: proper mixing of fuel and combustion air, as well as
adequate residence time at temperatures to complete the oxidation process. The GTP turbines are
designed to combust natural gas and minimize PM and VOC emissions through use of natural gas and
good combustion practices.

4.5.2. Step 2: Eliminate Technically Infeasible Options

Good combustion practices/clean fuel is a common BACT control for gas turbines and is considered a
technically feasible control option for the GTP turbines for the purposes of this analysis.

4.5.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

Good combustion practices/clean fuel is a common BACT control for gas turbines and is considered a
technically feasible control option for the GTP turbines for the purposes of this analysis. As this is the only
control option considered, ranking by emissions control effectiveness is not necessary.

4.5.4. Step 4: Evaluate Most Effective Controls and Document Results

As good combustion practices/clean fuel would be implemented for this Project, economic analysis is not
required.

4.5.5. Step 5: Select BACT

Good combustion practices/clean fuels have been chosen to satisfy BACT for reduction of PM and VOC
emissions. This BACT analysis concludes, similar to other comparable projects evaluated, that good
combustion practices/clean fuel meets BACT for a gas turbine of this type and application (see Appendix A
for a list of other BACT determinations reviewed).

4.6. Special Considerations

This BACT analysis assumes the use of pipeline quality gas in the GTP turbines. Pipeline quality natural gas
has a low sulfur content, which reduces emissions of SO, and PM from the combustion of fuel. The treated
gas product specifications are expected to have a maximum limit of 4 ppmv H,S and total sulfur of 16
ppmv (as H,S). The combustion of pipeline quality gas is dependent on the completion of the three natural
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gas treatment trains at the GTP, and the connection to the Prudhoe Bay Unit (PBU) and Point Thomson
Unit (PTU) Gas Transmission Lines from the PBU and PTU gas production facilities.

It is anticipated that the GTP turbines would be online prior to the completion of GTP natural gas
treatment trains. During this initial phase, the available natural gas would be untreated for SO3; therefore,
emissions of SO, would be temporarily elevated. Typical determinations define BACT for the combustion
units as the use of pipeline quality/sweet gas; the availability of sweet gas depends on having a gas
treatment facility that can provide the requisite fuel. As there are no other facilities that can provide sweet
gas, the gas turbines must rely on the available sour gas until the GTP treatment facilities are completed.

4.7. GHG BACT Analysis

EPA recommends that the same “top-down” analysis approach used for criteria pollutants should be used
in evaluating GHGs subject to BACT'. The analysis that follows has been prepared, consistent with this
guidance.

With respect to what constitutes “GHGs,” 40 CFR 52.21 (b)(49)(i) (Prevention of Significant Deterioration)
defines GHGs to include the following six GHGs: CO,, CH4, N,O, HFCs, PFCs, and SFs. Mass emissions of
GHGs are converted into CO,e emissions for ease of comparison. CO,e is a quantity that equates the GWP
of a given mixture and amount of GHGs, to the amount of CO, that would have the same GWP in the
atmosphere over a 100-year period. GWPs for these GHGs are provided in 40 CFR 98 (Mandatory
Greenhouse Gas Reporting) Table A-1 (Global Warming Potentials).

As direct CO, emissions account for more than 99% of the combustion-related GHGs (measured as COze)
associated with gas turbines, and CHs and N,O account for less than 1% of the combustion-related turbine
GHG emissions, this analysis of BACT focuses on CO; as a surrogate for COxe.

4.7.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for simple cycle turbines to be addressed in a BACT
analysis were identified in the Project’s BACT Survey [2] and/or the APP BACT Analysis [1]. These are
technologies that either have been applied to turbines for CO, control or have been discussed in other
turbine BACT analyses.

Control technologies identified for GHG control of simple cycle gas turbines include the following:
1. Use of low-carbon fuel
2. Electrically-driven compressors
3. WHR
4

Design and operational energy efficiency

6

See PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. Environmental Protection Agency, Document
No. EPA-457/B-11-001, March 2011, available at www.epa.gov/sites/production/files/2015-12/documents/
ghgpermittingguidance.pdf
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These control methods may be used alone or in combination to achieve the various degrees of GHG
emissions control. Each of the control methods are described below.

Notably, another emission control technique, which is identified in the EPA GHG BACT guidance, is the
use of Carbon Capture and Sequestration (CCS). CCS is discussed in its own section (See Section 9.1). As
shown in the BACT analysis for CCS, the technology is potentially infeasible and is not cost-effective. CCS
will not be discussed further in this section of the analysis.

Use of Low-Carbon Fuel

CO; is a combustion product of carbon-containing fuel. The preferential use of natural gas, a low-carbon
fuel, is a method of lowering CO, emissions versus other fuels, such as diesel. Table 16 illustrates the CO»
emission factors for combustion of typical turbine fuels.

During normal operation, all the GTP turbines are proposed to use clean burning natural gas with
efficiently designed burners and a burner management system to maximize the efficiency of fuel
combustion and turbine operation, thereby minimizing CO, production.

Table 16: Typical CO, Emissions Factors

Fuel Pounds CO; per MMBtu
Distillate Oil* 161
Natural Gas? 117

Notes:
1 Source: US Energy Information Administration, http://www.eia.doe.gov/oiaf/1605/coefficients.html
2 Source GHG MRR Rule, Subpart C, Table C-1

Electrically-Driven Compressors

The use of an energy efficient turbine reduces energy consumption and reduces GHG emissions.
Accordingly, a detailed evaluation was conducted to select the most appropriate type of turbine for each
specific service. Energy efficiency and GHG emissions were considered as factors in that engineering
evaluation. Other options evaluated to potentially improve energy efficiency include electrically-driven
compressors. Motor-driven gas compression systems use electricity as the power source for the
compressor rather than a gas turbine compressor. Electrically-driven motors for compressors of this size
require a large source of electrical power.

Waste Heat Recovery (WHR)

A WHR unit is a heat exchanger that recovers heat from hot streams with potential high energy content,
such as hot exhaust gas from a turbine. It can be installed on turbines where there is a use for the
recovered heat. The use of heat recovery does not reduce the CO; emissions of a turbine; however, the
recovered heat satisfies other facility needs, reducing CO, emissions elsewhere at the facility. WHR is
planned to be implemented on twelve of the GTP combustion turbines to help satisfy the significant
process heat requirements at the facility. At the GTP, heat recovery units are planned for the following
gas turbine exhausts:

e Six treated gas compressor gas turbines
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e Six CO, gas compressor gas turbines

The recovered heat from each of the GTP WHR units would be used to provide the majority of the required
duty of the process heat medium system. They would be designed to raise the temperature of the heat
medium fluid by cooling the turbine exhaust gas below 450°F, which allows for the maximum amount of
heat to be recovered while avoiding any potential water dew point concerns in the flue gas.

In addition to beneficially using the available turbine exhaust heat, additional heat would be provided to
the heat recovery system by using duct burners in the exhaust of each of the 12 turbines to meet the
needs of the process heat medium system. From a GHG perspective, the use of duct burners instead of
installing additional fired heaters is advantageous since the duct burners are more efficient than fired
heaters and can be turned on and off as needed.

The GTP’s planned heat recovery system results in analogous GHG benefits compared with other forms
of WHR used in other types of facilities, such as a combined cycle unit that captures the exhaust heat in
the form of steam that turns a steam turbine to generate electricity. Similarly, some facilities use the
Rankine Cycle to capture heat in another fluid and expand it through an electricity-generating turbine.
From a GHG emissions reduction perspective, these other heat recovery schemes are similar to those
proposed for the GTP in that waste heat is recovered for a useful purpose which avoids or reduces GHG
emissions from other sources. In the case of the GTP facility, the most efficient use of the exhaust heat is
to recover the heat into the Process Heat Medium system. Each gas treatment train and the associated
turbines have been specifically designed such that the heat recovered by the turbines associated with the
train directly provides the process heat needed within the specific gas treatment train.

Design and Operational Energy Efficiency
Design and operational energy efficiencies affecting emissions and efficiency include:
1. Output efficiency per heat input
2. Periodic burner tuning
3. Proper instrumentation and controls
4. Reliability
Each of these is summarized below.

e Efficiency: Turbine models under consideration will be evaluated for output efficiency compared
to the heat input rate. More efficient models require less heat input for the equivalent amount of
fuel consumed.

e Periodic Burner Tuning: Periodic inspections and tuning will be planned to maintain/restore high
efficient and low emissions operation.

e Instrumentation and Controls: Control systems will be of the type to monitor and modulate fuel
flow and/or combustion air, and other vital parameters to achieve optimal high efficiency low-
emission performance for full-load and part-load conditions.
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e Reliability: Turbine models under consideration will be evaluated for reliability of design for the
specific operational design and conditions.

4.7.1.1. Technologies Excluded Based on a Fundamental Change to the Nature of the Source

The EPA has recognized that the list of potential control technologies in Step 1 of a BACT analysis should
not redefine the nature of the source proposed by an applicant. As stated by EPA in its guidance, “BACT
should generally not be applied to regulate the applicant’s purpose or objective for the proposed facility.”7
Notwithstanding this guideline, permitting agencies are provided discretion in recommending minor
changes or adjustments to a BACT proposal, which achieves lower overall emissions without disrupting
the applicant’s basic business purpose of the facility.

To evaluate whether or not a proposed control technology or strategy “fundamentally redefines the
nature of the source,” EPA has established a framework to evaluate control technologies during the
permitting process.8 This framework is briefly summarized below, along with its applicability to the GTP
facility and the mechanical drive turbines:

1. Evaluation of Basic Design and Purpose: First, the basic design, purpose, and objectives should
be evaluated based on the information provided as part of the permitting process. Relative to the
GTP facility, the purpose or objective of the gas compression turbines is to compress the treated
natural gas in stages prior to routing to the gas chilling unit and compressing the CO, removed
from each of the treatment trains.

2. Design Features Analysis: Second, the proposed design is then evaluated to determine which
design elements are inherent to the facility purpose and should not be changed, versus the design
elements that may be changed to achieve pollutant emissions reductions without disrupting the
applicant’s basic business purpose for the proposed facility. With respect to the GTP facility, the
process heat needs for the facility (specifically within each gas treatment train) are satisfied by
the WHR on the treated gas compression and CO, compression turbines serving each gas train.
The gas treatment trains have been designed this way to maintain their modular and independent
design, and to accommodate the harsh environmental conditions of the North Slope.

3. Exclusion of Control Technologies that Potentially Redefine the Source: Third, a control
technology can be excluded from consideration as BACT if it can be shown that application of the
control option would disrupt the facility’s basic/fundamental purpose or objective. Justification
for excluding an option should not rely on later steps of the top-down BACT process, including:

o Technical feasibility (Step 2)

o Cost (Step 4)

7

PSD and Title V Permitting Guidance for Greenhouse Gases (EPA-457/B-11-001), U.S. Environmental Protection
Agency, March 2011, page 26, available at http://www.epa.gov/sites/production/files/2015-12/documents/
ghgpermittingguidance.pdf

8
IBID, pgs. 26-31
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o Energyimpac

ts (Step 4)

Of the potential GHG control technologies noted above, the use of electrically-driven compressors
redefine the nature of the proposed source. This technology choice has been removed from further

evaluation in the BACT analysis for the following reasons:

e Electrically-driven compressors change the operability and heat balance within the gas treatment

trains. Each process train has been designed to be self-sufficient balancing process needs and heat
requirements. The use of electrically-driven compressors disrupts that important balance that
must be maintained in the harsh environment of the North Slope.

e There is no local electrical power grid on the North Slope. Thus, all power supplied to the GTP
process must be self-generated. The Project has no intent to install additional electrical

generation capacity to serve electrically-driven compressors.

4.7.2. Step 2: Elimina

te Technically Infeasible Options

Except for turbine selections that fundamentally redefine the source, the technologies discussed above

are applicable and feasible control measures that are proposed to be used for the gas compressor and

CO; compressor turbines

at GTP facility.

4.7.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table

17, below. These technologies are ranked by control efficiency.

Table 17: Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%)
1 Operational efficiencies/low carbon fuels Variable
2 WHR (mechanical drive gas turbines only) Variable

4.7.4. Step 4: Evaluate Most Effective Controls and Document Results

All of the remaining technologies proposed for the turbines are expected to be incorporated into the

mechanical drive design; no analysis of cost is required for these options.

4.7.5. Step 5: Select BACT

This BACT analysis concludes that the use of the following measures for the GTP turbines achieves BACT:

e The use of natural gas fuel

e The use of energy efficient turbines

e The optimized use of heat recovery on the treated gas, and CO, compression turbines at GTP
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4.8. Conclusions

The objective of this analysis was to examine the turbines as the drivers selected for GTP CO, compression
and treated gas compression, respectively. The analysis considered the technology, feasibility, cost, and
other site-specific factors to control of NOx, CO, PM/VOC, and GHG emissions. The BACT analysis
determined the following levels of control for the GTP drivers:

e NOx: DLE and inlet air pre-heating

CO®: CO catalyst controls for the Treated Gas compressors and CO, compressors
e SOy: Clean fuels
e PM and VOC: Good combustion practices/clean fuels

e GHGs: Use of pipeline quality natural gas and implementation of measures to improve overall
efficiency of the gas turbine operations.

Notably, the BACT determination for NOx did not incorporate the most stringent and feasible control
option. The most stringent control option was eliminated in the analysis based on technical feasibility
and/or cost-effectiveness.

Relative to SOz, PM and VOC, this BACT analysis did not identify any more stringent control technologies
that could impact turbine design.
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5. POWER GENERATION TURBINES

5.1. Overview of Power Generation Drivers

Various studies have been undertaken during previous phases of the project to identify the gas turbine
models commercially available that best meet the power, operating speed range, emissions, and physical
size limitations of each turbine service. The gas turbine generators for the GTP were selected during the
Optimization Phase. The selected gas turbine generators were re-evaluated against the power
requirements of three design basis operating cases to verify that the selected equipment would be
properly sized to support the various operating conditions of the GTP, after taking into account the
Project’s criteria for de-rating, fouling, load growth and contingency. Additionally, updated vendor
information on performance and emissions was obtained.

Information on the gas turbines selected for power generation at GTP is given in Table 18.

Table 18: BACT Determination for the Power Generation Turbines

. . Nominal Output @ ISO | Efficiency @ ISO Heat Recovery
SSiiee PN Sl Conditions (MW) Conditions Included
Main Power 6 37 40% No
Generator

Note: Nominal output based on vendor information received. Values assume lean fuel gas and new turbine (filter
and pulse clean dP). Efficiency is for turbine only.

Main Power Generator Driver

Six gas turbine generators are anticipated to provide the plant load requirements throughout the design
ambient temperature range (-40°F to 80°F). The turbine drivers operate with higher power output at lower
ambient temperatures, which falls off as the temperature rises. At the same time, plant loads are expected
to increase during warmer periods, mainly due to increased refrigeration duty. The number of operating
generators required is determined by ambient temperature and is anticipated to vary depending on the
time of year.

The turbines would be equipped with DLE combustors and inlet bleed heat.
In summary, the base case design of the turbine used for main power generation in this analysis is:
e Gas turbine generators with DLE combustors

e Inlet air preheat (inlet bleed heat)

5.2. NOx BACT Analysis

NOx is formed during the combustion process due to high temperature zones in the combustion burner
or chamber. This BACT analysis evaluates control techniques and technologies used to mitigate NOx
emissions from the proposed gas turbines.
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5.2.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for NOx emissions from simple cycle turbines to be
addressed in a BACT analysis were identified in the Project’s BACT Survey [2] and/or the APP BACT Analysis
[1]. These are technologies that either have been applied to turbines for NOx control or have been
discussed in other turbine BACT analyses:

1. SCR
SNCR
NSCR

2

3

4. DLE burners

5. Water/steam injection
6. SCONOx™
7. XONON

These control methods may be used alone or in combination to achieve the various degrees of NOx
emissions control. A description of each of these control technologies is provided in Section 4.2.1 to this
document.

5.2.2. Step 2: Eliminate Technically Infeasible Options

Based on the discussion under Step 1, the following technologies were determined to be technically
infeasible, as summarized in Table 19.

Table 19: Control Technology Options Determined to be Technically Infeasible

Technology Alternative Basis
S The base model turbine is equipped with DLE combustors. Water/steam injection is
Water/steam injection . .
not used on burners equipped with DLE.
SNCR The exhaust temperature of the combustion turbine is less than the optimum
temperature range (1,500°F to 1,900°F) for SNCR.
NSCR The oxygen concentration of the combustion turbine is approximately 15% O, which
is much higher than the optimum oxygen concentration range for NSCR.
There are no documented installations of this type of control on large combustion
SCONOx™ .
turbines.
XONON™ There are no documented installations of this type of control on large combustion
turbines.

5.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
20. These technologies are ranked by control efficiency.
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Table 20: Power Generation Turbines - Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%) or Emissions Target (ppmv)
1 SCR 25% to 90% (as low as 2 ppmv @ 15% O,)
2 DLE burner with inlet air pre-heat 9 ppmv @ 15%0,

Since the DLE combustor and inlet bleed heat are a part of the GTP turbine base design, only the SCR
technology is evaluated for economic feasibility.
5.2.4. Step 4: Evaluate Most Effective Controls and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above. The cost-effectiveness calculations use a “NOx emission base case” of 9 ppmv and emission
control endpoints of 2 ppmv (DLE, plus SCR).

5.2.4.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible NOx controls evaluated in this BACT
analysis.

5.2.4.2. Environmental Impact Analysis

For this analysis, operation of SCR would result in some “slip” of ammonia releases to the environment as
well as disposal of spent catalyst. Neither ammonia slip nor waste disposal considerations are expected
to preclude use of SCR as a potential control device for this BACT analysis.

5.2.4.3. Economic Analysis
Economic analysis of costs to install NOx control is based on the following key factors:
e Size of the turbine
e Baseline emissions levels
e Controlled emissions levels, and
e Emission control installation and operating costs.

The cost-effectiveness of DLE and SCR is summarized in Table 21; DLE plus SCR is not cost-effective, as it
exceeds the $10,000 per ton guideline.

The baseline and controlled NOx emissions for each proposed control system are as provided by the GTP
design team. The SCR capital and installation cost estimates are based on vendor quotes as provided by
the project team during the optimization phase as well as earlier phases of the Project [3] and the updated
2025 vendor quotes. Annual operating costs were also based on predicted turbine catalyst replacement
costs, ammonia reagent costs, power costs, and other factors. The total annual cost for each class of
turbine represents the sum of the annual operating costs plus the “annualized” total capital investment.
Capital costs were annualized assuming 7% interest over 10 years. Further details of these costs are shown
in Appendices D and F.
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Table 21: NOx Economic Analysis — Power Generation

Estimated NOx Emissions from Alternative Control Technologies

i Control Technology Alternatives
Control Option DLE and SCR
Baseline emissions ppmvd @15%0; 9
Baseline emissions (tpy) 60.37
Controlled emissions ppmvd@15%0; ** 2
Controlled emissions (tpy) 13.41
NOx emission reduction (tpy) 46.95
Total Annualized Operating Cost $3,108,429
Cost of NOx removal ($/ton) $66,205

Note: **Anticipated level of control. Permit limits may be set higher to accommodate fluctuations in emissions.

Based on these cost-effectiveness estimates, SCR would not be cost-effective as BACT for the power
generation turbines at the GTP, especially given the fact that some of the operating costs have not been
included.

5.2.5. Step 5: Select BACT

Since SCR was not cost-effective, the next highest or “top” control technology is the use of the best
available DLE or equivalent combustors for the power generation turbines, and the use of inlet air pre-
heat. Both DLE and inlet bleed heat to pre-heat the air are included in the GTP gas turbine design.

It should be noted that this BACT analysis is based on a number of assumptions. The assumptions and
conclusions will be revisited as the GTP design progresses and more detailed emissions data and cost
estimates become available.

5.3. CO BACT Analysis

Carbon monoxide is formed during the combustion process as a result of incomplete fuel combustion.
Factors contributing to incomplete fuel combustion include, low air temperatures, insufficient combustion
zone turbulence and residence times, inadequate amounts of excess air, as well as competing combustion
conditions employed to mitigate NOx formation. This BACT analysis evaluates control techniques and
technologies used to mitigate CO emissions.

5.3.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for CO emissions from simple cycle turbines to be
addressed in a BACT analysis were identified in the Project’s BACT Survey [2] and/or the APP BACT Analysis
[1]. These are technologies that either have been applied to turbines for CO control or have been
discussed in other turbine BACT analyses:

e (Catalytic oxidation
e Good combustion practice

e (Clean fuel
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e SCONOx™
e NSCR

These control methods may be used alone or in combination to achieve the various degrees of CO
emissions control. A description of each of these control technologies is provided in Section 4.3.1 of this
document.

5.3.2. Step 2: Eliminate Technically Infeasible Technologies

Based on the discussion under Step 1, the following technologies were determined to be technically
infeasible as summarized in Table 22:

Table 22: Control Technology Options Determined to be Technically Infeasible

Technology .
B
Alternative asts
SCONOx™ There are no documented installations of this type of control on large combustion turbines.
NSCR The oxygen concentration of the combustion turbine is approximately 15% O, which is much
higher than the optimum oxygen concentration range for NSCR.
SCONOx™

SCONOx™ technology is still in the early stages of market introduction. Issues that may impact application
of the technology include relatively high capital cost, a large reactor size, increased system complexity,
high utilities cost and demand (steam, natural gas, compressed air and electricity are required), and a
gradual decrease in effectiveness over time, requiring a one-to-two-day renewal of catalyst. Commercial
experience with this technology is limited, with a majority of the units operating on units of 15 MW or
less. No known installations exist in low ambient temperature settings similar to Alaska. At least one
installation of has reported trouble meeting permit limits. While the use of SCONOx™ technology may be
applicable in theory, it is not considered feasible for the LNG project because it has limited commercial
experience and has not been demonstrated in low ambient temperature settings. Additionally, projects
that have been given the opportunity to install either SCONOx™ or SCR have chosen SCR instead.

Non-Selective Catalytic Reduction (NSCR)

NSCR requires a low excess oxygen concentration in the exhaust gas stream (typically below 1%) to be
effective as the oxygen must be depleted before the reduction chemistry can proceed. As such, NSCR is
only effective with rich-burn gas-fired units that operate at all times with an A/F ratio controller at or close
to stoichiometric conditions. As gas turbines typically operate with an excess oxygen concentration of
approximately 15%, it is outside of the acceptable operating range for NSCR and is not considered
technically feasible for this analysis.

5.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
23. These technologies are ranked by control efficiency:
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Table 23: Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%) or Emissions Target (ppmv)
1 CO catalyst As low as 5 ppmv at 15% O3
Good busti ti I fuel
) 00 com. us |qn prac |cgs/c ean fuels 50 ppmv or lower at 15% O
inlet air preheating

The BACT Survey [2] identifies oxidation catalyst performance 10 ppmvd or lower outlet CO concentration.
This analysis assumes performance achieving 5 ppmvd (at 15% excess O3) at GTP.
5.3.4. Step 4: Evaluate Most Effective Control and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above.

5.3.4.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible CO controls evaluated in this BACT
analysis.

5.3.4.2.  Environmental Impact Analysis

For this analysis, implementation of good combustion practices/clean fuels is not expected to cause an
environmental impact. Operation of a CO catalyst would result in the disposal of spent catalyst; however,
waste disposal considerations are not expected to preclude use of a CO catalyst as a potential control
device for this BACT analysis.

5.3.4.3. Economic Impact Analysis
Economic analysis of costs to install CO control is based on the following key factors:
e (Capacity of the turbine
e Baseline emissions levels
e Controlled emissions levels
e Emission control installation and operating costs

The oxidation catalyst capital and installation cost estimates are based on vendor quotes, as provided by
the Project team during the optimization phase as well as earlier phases of the Project and utilize the
same installation factors as SCR [3]. The total annual cost represents the sum of the annual operating
costs, plus the “annualized” total capital investment. Capital costs were annualized assuming 7% interest
over 10 years. Further details of these costs are shown in Appendix D.

The cost-effectiveness of a CO catalyst installation on the power generation turbines is summarized in
Table 24.
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Table 24: Economic Analysis — CO Catalyst Power Generation

Estimated CO Emissions from Alternative Control Technologies

i Control Technology Alternatives
Control Option -
Power Generation
Baseline emissions ppmvd @15%0; 25
Baseline emissions (tpy) 102.17
Controlled emissions ppmvd@15%0; ** 5
Controlled emissions (tpy) 20.43
CO emission reduction (tpy) 81.74
Total Annualized Operating Cost $1,155,173
Cost of CO removal (S/ton) $14,133

The baseline and controlled CO emissions for the proposed control system are as provided by the GTP
design team. All emissions in these tables represent operation of each turbine a full 8,760 hours/yr. It
should also be noted that in addition to controlling CO, the use of oxidation catalyst would have the small
additional benefit of providing slightly lowering VOC emissions. However, VOC emissions from natural gas
combustion are already so low that the small incidental VOC emissions reduction is inconsequential to the
CO BACT analysis.

The cost-effectiveness shown in Table 24 is higher than the “rule of thumb” cost-effectiveness range
provided by ADEC.

5.3.5. Step 5: Select BACT

Good combustion practices/clean fuels (Inlet air preheating) are expected to be BACT for reduction of CO
emissions. This BACT relies on other comparable projects evaluated (see Appendix A).

5.4. SO, BACT Analysis

The SO, BACT analysis for the power generation turbine is identical to the gas compressor and CO,
compressor turbines; see Section 4.4, above.

5.5. PM and VOC BACT Analysis

The PM and VOC BACT analysis for the power generation turbine is identical to the gas compressor and
CO, compressor turbines; see Section 4.5, above.

5.6. GHG BACT Analysis

CO,, a GHG, is the main combustion product from gas turbines. Incomplete combustion will cause CH,4 to
be emitted, which is also a GHG. This section describes the techniques that would be employed to reduce
GHGs from the power generation turbines.
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5.6.1. Step 1: Identify All Control Technologies

This analysis focused on natural gas-fired combustion turbines greater than 25 MW from year 2015 to the
present. A summary of the data collected by this review is included in Appendix A.

Control technologies identified for GHG control of gas turbines include the following:
e Use of low-carbon fuel
e WHR
e Design and operational energy efficiency
e Use of electric grid power

These control methods may be used alone or in combination to achieve various degrees of GHG emissions
control. These control methods are generally described in Section 4.7.1.

5.6.1.1. Technologies Excluded Based on a Fundamental Change to the Nature of the Source

As discussed in Section 4.7.1, the purpose of the BACT analysis is not to “redefine the source.”
Nevertheless, permitting agencies are provided discretion in recommending minor changes or
adjustments to a BACT proposal, which achieves lower overall emissions without disrupting the
applicant’s basic business purpose of the facility. To evaluate whether or not a proposed control
technology or strategy “fundamentally redefines the nature of the source,” EPA has established a
framework to evaluate control technologies during the permitting process.9 This framework is discussed
in Section 4.7.1.1.

Of the potential GHG control technologies noted above, use of WHR on the gas turbine generators
potentially redefines the nature of the proposed source. The rationale for this determination is provided
below.

Use of WHR (Combined Heat and Power or Combined Cycle)

The power generation turbines are not expected to include WHR, as it includes technical challenges and
redefines the purpose of the source. The power generation turbines are remote from the processing
facilities (approximately 1/3 mile away), and there is no additional demand for the recovered waste heat.
The process heat needs for the facility (specifically within each gas treatment train) are satisfied by the
WHR on the treated gas compression and CO, compression turbines serving each gas train. The gas
treatment trains have been designed this way to maintain their modular and independent design, and to
accommodate the harsh environmental conditions of the North Slope.

Additionally, the power generation turbines provide a secure, stable power source dedicated to the GTP.
The power generation system is a critical service for the GTP because there is no power grid to rely on as
a primary or alternate source of power. The operating power demand profile for the power generation

9

PSD and Title V Permitting Guidance for Greenhouse Gases (EPA-457/B-11-001), U.S. Environmental Protection
Agency, March 2011, page 26, available at http://www.epa.gov/sites/production/files/2015-12/documents/
ghgpermittingguidance.pdf
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turbines has more load variance than the mechanical drives, making the control of a WHR system (i.e.,
combined heat and power) technically difficult with frequent starts and stops or load changes to units
which could result in freezing or sub-cooling issues. The varying load means the power generation turbines
would be considered a transitory waste heat source and cannot be relied on to provide steady heat for
process operations.

One potential option for the excess heat is to generate additional power at the GTP using a combined
cycle arrangement. However, this change would also complicate the operation, as there is no connection
to the grid to balance the power demand or supply to/from the facility. In addition, a steam system has
never been implemented on the North Slope, hence the uncertainty of performance and reliability of
combined cycle in the North Slope environment would result in prohibitive, adverse risk. Furthermore,
implementation of a combined cycle would result in a larger facility footprint for a larger water reservoir,
cooling system to condense the steam, and water treatment system. Finally, the limited fresh water
supply cannot support the additional water requirement for makeup water for the steam system.

Because of the load-following nature of these turbines, the use of heat recovery fundamentally changes
the intended GTP design philosophy (i.e., independent and modularized process trains with balanced heat
and power needs).

5.6.2. Step 2: Eliminate Technically Infeasible Options

The only technology eliminated at Step 2 is the use of electrical grid power. As noted in Section 4.7.1,
there is no electrical grid on the North Slope capable of providing the power necessary for the GTP.
Therefore, all power must be self-generated, as proposed by the Project.

5.6.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
25. These technologies are ranked by control efficiency.

Table 25: Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%)

1 Operational Efficiencies/Low Carbon Fuels Variable

5.6.4. Step 4: Evaluate Most Effective Controls and Document Results

The remaining technologies proposed for the turbines would be incorporated into the design; no analysis
of cost is required for these options.

5.6.5. Step 5: Select BACT

This BACT analysis concludes that the used of the following measures for the GTP power generation
turbines achieves BACT:

e The use of natural gas fuel
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e The use of energy efficient turbines

5.7. Conclusions

The objective of this analysis was to examine the driver selected for GTP power generation. The analysis
considered the technology, feasibility, cost, and other site-specific factors to control of NOx, CO, PM/VOC,
and GHG emissions. The BACT analysis determined the following levels of control for the GTP power
generation drivers:

e NOx: DLE and inlet air pre-heating

e CO: Good combustion practices/clean fuels

e SO;: Clean fuels

e PM and VOC: Good combustion practices/clean fuels

e GHGs: Use of pipeline quality natural gas and implementation of measures to improve overall
efficiency of the gas turbine operations.

Notably, the BACT determination for NOx did not incorporate the most stringent and feasible control
option. The most stringent control option was eliminated in the analysis based on cost-effectiveness.

The same conclusion is true for CO control. Catalyst controls were not found to be cost-effective based
on vendor information.

Relative to SO, PM and VOC, this BACT analysis did not identify any more stringent control technologies
that could impact turbine design.
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6. UTILITY HEATERS

The project anticipates the installation of several heaters to supply heat to buildings and other
miscellaneous users throughout the GTP site. The building heater medium heaters are sized to supply the
required heat for all of the process trains’ building heat requirements and all of the buildings located in
the common area, which are heated via heat medium. There are 3 x 50% fired heaters with a design duty
of 225 million British thermal units (MMBtu) per hour (MMBtu/hr) each.

The three (3) operations camp heaters are natural gas-fired process heaters, with a design duty of 32
MMBtu/hr each, and would be expected to operate year-round. The primary buyback gas bath heater
has a design duty of 25 MMBtu/hr, and the secondary buyback gas bath heater has a design duty of 19
MMBtu/hr, each of which is expected to operate no more than 500 hours per year.

6.1. NOx BACT Analysis

NOx is formed during the combustion process due to high temperature zones in the combustion burner
or chamber. This BACT analysis evaluates control techniques and technologies used to mitigate NOx
emissions from the utility heaters.

6.1.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for natural gas boilers/process heaters to be addressed
in a BACT analysis were identified in the Project’s BACT Survey [2]. These are technologies that either have
been applied to process heaters for control of NOx or have been discussed in other BACT analyses:

e SCR

e SNCR

e Low NOx burners (LNB)
e Flue gas recirculation

The following subsections discuss the general operating principles of each technology and their potential
technical feasibility for NOx control of the GTP utility heaters.

Selective Catalytic Reduction (SCR)

A description of SCRis given in Section 4.2.1. It is expected that operating an SCR on a utility heater would
have many of the same challenges noted for the turbines, such as reliability of heat tracing to keep 19 wt.
% aqueous ammonia from freezing, NOx reduction performance in a North Slope environment, and
uniform ammonia injection over a range of ambient temperatures and load ranges. Despite these
technical concerns, SCR is considered a technically feasible control option for the GTP utility heaters for
the purposes of this analysis.

Selective Non-Catalytic Reduction (SNCR)
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A description of SNCR is given in Section 4.2.1. SNCR is not considered technically feasible because the
temperature of the flue gas from the radiant section of the heater is too low for SNCR.

Low NOx Burners (LNB)

LNB are designed to control the fuel and air stoichiometry to control the flame pattern and length.
Controlling the fuel to air ratio and rate of mixing within the core of LNB flame envelope limits the amount
of oxygen available, slowing down the overall combustion process. A slower combustion process reduces
the open flame temperature at the burner and in the furnace, resulting in lower thermal NOx generation.
Ultra-low NOx burners (ULNBs) achieve NOx emission levels in the single digits.

Low NOx burners are common forms of NOx control on process heaters and are considered feasible for
the GTP utility heaters and are part of the Project’s base design.

Flue Gas Recirculation

In flue gas recirculation, a portion of the flue gas is recirculated and mixed with the incoming combustion
air upstream of the burners. The addition of flue gas to the combustion air reduces the oxygen
concentration and increases the amount of gas that must be heated by combustion of the fuel, which
reduces the peak flame temperature and the formation of thermal NOx.

Flue gas recirculation is considered feasible for the GTP heaters.

6.1.2. Step 2: Eliminate Technically Infeasible Options

Based on the discussion under Step 1, the following technologies were determined to be technically
infeasible as summarized in Table 26.

Table 26: Control Technology Options Determined to be Technically Infeasible

Technology Alternative Basis
The temperature of the flue gas from the radiant section of the heater is too low for
SNCR

SNCR

6.1.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The three NOx control technologies discussed in Section 6.1 that have been identified as feasible and
applicable to the GTP utility heaters in order of effectiveness are:

e SCR
e LNBor ULNB
e Flue gas recirculation

LNB are part of the base case design of the building heat medium heaters. An evaluation of the economic
feasibility of SCR is presented below. Flue gas recirculation is not evaluated since LNB provides better NOx
reduction performance and is part of the design.
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Table 27 provides the baseline NOx emissions and the emissions reduction potential for using SCR. The
NOx emissions are based on information provided by the GTP design team. Emissions in this table
represent operation up to 8,760 hours/yr for the building heat medium and operations camp heaters,
whereas the buyback gas bath heaters are expected to operate no more than 500 hours per year. This is
deemed to be conservative, as the building heat requirements in the summer would be much lower than
the design duty.

Table 27: Base Case NOx Emissions for Utility Heaters

Heater Service Rating Baseline NOx Baseline NOx NOx Emissions NOx Emissions
Emission Rate Emission (tpy) with SCR (tpy) | Reduction (tpy)
MB:;iil:ngiifer 275 MMBtu/hr | 0.035 Ib/MMBtu 35.9 6.0 29.9
Operations 32 MMBtu/hr | 0.080 Ib/MMBtu 11.2 0.85 10.32
Camp Heaters
Primary
Buyback Gas 25 MMBtu/hr 0.080 Ib/MMBtu 0.51 0.04 0.47
Bath Heater
Secondary
Buyback Gas 21 MMBtu/hr 0.080 Ib/MMBtu 0.42 0.03 0.39
Bath Heater

Note: Per heater, assume 100% load and no variation in emissions with ambient temperature.

6.1.4. Step 4: Evaluate Most Effective Controls and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above. The cost-effectiveness calculations use a “NOx emission base case” of 30 ppmv and emission
control endpoints of 5 ppmv for the Building Heater Medium Heater. The smaller operations camp, and
buyback gas bath heaters assume a baseline NOx emission rate of 0.08 lb/MMBtu (65.84 ppmv) and a
control endpoint of 5 ppmv. For this analysis, the cost data are obtained primarily from vendor supplied
information and supplemented with estimates provided in the EPA’s Control Cost Manual where vendor
supplied information was not available.

6.1.4.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible NOx controls evaluated in this BACT
analysis.

6.1.4.2. Environmental Impact Analysis

For this analysis, operation of SCR would result in some “slip” of ammonia releases to the environment as
well as disposal of spent catalyst. Neither ammonia slip nor waste disposal considerations are expected
to preclude use of SCR as a potential control device for this BACT analysis.

6.1.4.3. Economic Analysis

Economic analysis of costs to install NOx control is based on the following key factors:
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e Size of the utility heaters;

e Baseline emissions levels;

e Controlled emissions levels; and

e Emission control installation and operating costs.

The cost-effectiveness of SCR is summarized in Table 28. As shown in this table, SCR is not cost-effective,
as it exceeds the $10,000 per ton guideline for each group of heaters.

Table 28: Economic Analysis — SCR Heaters

Estimated NOx Emissions from Alternative Control Technologies
SCR
B k Heat B k Heat
Heaters: Building Heater | Operations Camp uybaf: cater uyback Heater
Primary Secondary
Baseline emissions
opmMvd@15%0; 30 65.84 65.84 65.84
Baseline emissions (tpy) 43.82 11.17 0.51 0.42
Controlled emissions
5 5 5 5
ppmvd@15%0;
Controlled emissions (tpy) 7.30 0.85 0.04 0.03
NOx emission reduction (tpy) 36.52 10.32 0.47 0.39
Total A”””"’gz:td Operating $1,184,181 $272,473 $184,829 $149,836
Cost of NOx removal ($/ton) $32,428 $26,402 $394,940 $387,431

The SCR capital and installation cost estimates are based on vendor quotes, as provided by the Project
team during the optimization phase as well as earlier phases of the Project [3]. Annual operating costs
were also estimated by the engineering teams based on predicted catalyst replacement costs, ammonia
reagent costs, power costs, and other factors. The total annual cost for each heater represents the sum
of the annual operating costs, plus the “annualized” total capital investment, assuming 7% interest over
10 years. Further details of these costs are shown in Appendix E, as updated in RFI-563-ADEC-008.

Based on these cost-effectiveness estimates, SCR would not be cost-effective as BACT for the GTP utility
heaters listed, especially given the fact that some of the operating costs have not been included.

6.1.5. Step 5: Select BACT

Since SCR was determined to not be cost-effective, the highest or “top” control technology is the use of
low NOx or ULNBs.

6.2. CO BACT Analysis

Carbon monoxide is formed during the combustion process as a result of incomplete fuel combustion.
Factors contributing to incomplete fuel combustion include low air temperatures, insufficient combustion
zone turbulence and residence times, inadequate amounts of excess air, as well as competing combustion
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conditions employed to mitigate NOx formation. This BACT analysis evaluates control techniques and
technologies used to mitigate CO emissions.
6.2.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for natural gas boilers/process heaters to be addressed
in a BACT analysis were identified in the Project’s BACT Survey [2]. These are technologies that have either
been applied to process heaters for CO control or have been discussed in other turbine BACT analyses:

e (Catalytic oxidation
e Good combustion practice
Catalytic Oxidation

Catalytic oxidation is a flue gas treatment control that oxidizes remaining CO in the exhaust gas to CO; in
the presence of a noble metal catalyst. Catalytic oxidizers can provide oxidation efficiencies of 80% or
greater at temperatures between 750°F and 1,000°F.

Good Combustion Practices

Natural gas is a very clean burning fuel and naturally results in fairly low CO emissions. The rate of CO
emissions is dependent on proper mixing of the fuel and combustion air and adequate residence time at
temperatures to complete the oxidation process. The GTP heaters are expected to use clean burning
natural gas and burners designed to minimize CO emissions through maximizing the efficiency of fuel
combustion and operation with sufficient excess oxygen.

6.2.2. Step 2: Eliminate Technically Infeasible Technologies

Based on the discussion under Step 1, none of the technologies are considered infeasible.

6.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are listed in Table
29. These technologies are ranked by control efficiency:

Table 29: Remaining Control Options and Control Effectiveness

Rank Control Technology Control Efficiency (%) or Emissions Target (ppmv)
1 CO catalyst As low as 10 ppmv at 3% O3 or 80% Reduction
2 Good combustion practices/clean fuels Variable

Good combustion practices are a part of the base case design and operation of the building heat medium
heaters. An evaluation of the economic feasibility of oxidation catalyst is presented below. This analysis
assumes a 10-ppmv (or lower) controlled emissions level similar to other heaters of this size.
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6.2.4. Step 4: Evaluate Most Effective Controls and Document Results

This section summarizes the energy, environmental, and economic impacts of the control technologies
noted above.

For this analysis, the cost data are obtained primarily from vendor supplied information and
supplemented with estimates provided in the EPA’s Control Cost Manual where vendor supplied
information was not available.

6.2.4.1. Energy Impact Analysis

No unusual energy impacts were identified for the technically feasible CO controls in this BACT analysis.

6.2.4.2. Environmental Impact Analysis

For this analysis, implementation of good combustion practices/clean fuels is not expected to cause an
environmental impact. Operation of a CO catalyst would result in the disposal of spent catalyst; however,
waste disposal considerations are not expected to preclude use of a CO catalyst as a potential control
device for this BACT analysis.

6.2.4.3. Economic Analysis
Economic analysis of costs to install CO control is based on the following key factors:
e Size of the utility heaters;
e Baseline emissions levels;
e Controlled emissions levels; and
e Emission control installation and operating costs.

The cost-effectiveness of an oxidation catalyst is summarized in Table 30. As shown in this table, an
oxidation catalyst is expected to be above the ADEC cost-effectiveness threshold of $10,000 per ton for
all but the building heaters. Building heaters are discussed further in 6.2.5 below.

Table 30: Economic Analysis — CO Catalyst Utility Heaters

Estimated CO Emissions from Alternative Control Technologies
CO Catalyst
Control Option Building Heater | Operations Camp Buyl;?icnlfl:riater Bu::z;::;?,ter
Baseline emissions ppmvd 3%0: 50 50 50 50
Baseline emissions (tpy) 44.50 5.16 4.10 3.39
Controlled emissions ppmvd
o PP 10 10 10 10
Controlled emissions (tpy) 8.90 1.03 0.82 0.68
CO emission reduction (tpy) 35.60 413 3.28 2.71
Total Annualized Operating Cost $156,556 $68,901 $66,540 $64,955
Cost of NOx removal ($/ton) $4,397 $16,684 $20,280 $23,956
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The oxidation catalyst capital and installation cost estimates are based on scaling vendor quotes as
provided by the GTP design team during the optimization phase as well as earlier phases of the Project
[3]. the total annual cost for each heater represents the sum of the annual operating costs plus the
“annualized” total capital investment, assuming 7% interest over 10 years. Further details of these costs
are shown in Appendix E.

6.2.5. Step 5: Select BACT

Use of good combustion practices and clean fuels is determined to be BACT for the utility heaters. While
the cost calculations above would suggest that installation of a CO catalyst is potentially cost effective on
the building heater medium heaters, no examples of CO catalyst controls in the RBLC were found for the
same size heater (> 250 MMBtu/hr), or for the smaller (less than 50 MMBtu/hr) heaters. It is considered
unlikely that CO controls would be imposed given this past precedent.

6.3. SO2 BACT Analysis

SO, emissions are formed as a result of the combustion sulfur containing fuels. This BACT analysis
evaluates control techniques and technologies used to mitigate SO, emissions.

6.3.1. Step 1: Identify All Control Technologies

Potential control technologies for this project were based on information found on the EPA’s RBLC. This
review focused on heaters and boilers from year 2015 to the present. A summary of the data collected by
this review is included in Appendix A.

The only control technology identified as a potential SO, control technology for natural gas heaters and
boilers was the use of clean fuels. The heaters are designed to combust natural gas which is considered a
low sulfur content clean fuel.

6.3.2. Step 2: Eliminate Technically Infeasible Options

Use of clean fuels is a common BACT control for heaters and boilers and is considered a technically feasible
control option for the GTP utility heaters for the purposes of this analysis.

6.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

Use of clean fuels is a common BACT control for utility heaters and is considered a technically feasible
control option for the utility heaters for the purposes of this analysis. As this is the only control option
considered, ranking by emissions control effectiveness is not necessary.

6.3.4. Step 4: Evaluate Most Effective Controls and Document Results

As use of clean fuels are expected to be implemented for this Project, economic analysis is not required.
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6.3.5. Step 5: Select BACT

Use of clean fuels has been chosen to satisfy BACT for reduction of SO, emissions. This BACT analysis
concludes, similar to other comparable projects evaluated, that use of clean fuels meets BACT for a utility
heater of this type and application (see Appendix A for a list of other BACT determinations reviewed).

6.4. PM and VOC BACT Analysis

PM and VOC are emitted from the combustion process as a result of dirty fuels and/or incomplete fuel
combustion. Factors contributing to incomplete fuel combustion include, low air temperatures,
insufficient combustion zone turbulence and residence times, inadequate amounts of excess air, as well
as competing combustion conditions employed to mitigate NOx formation. This BACT analysis evaluates
control techniques and technologies used to mitigate PM and VOC emissions.

6.4.1. Step 1: Identify All Control Technologies

Potential control technologies for this project were based on information found on the EPA’s RBLC. This
review focused on natural gas boilers and heaters from year 2015 to the present. A summary of the data
collected by this review is included in Appendix A.

The only control technology identified as a potential PM and VOC control technology for natural gas
boilers and heaters was good combustion practices/clean fuels. The rate of PM and VOC emissions is
dependent on fuel choice and good combustion practices, including proper mixing of fuel and combustion
air, as well as adequate residence time at temperatures to complete the oxidation process. The utility
heaters are designed to combust natural gas and minimize PM and VOC emissions through use of natural
gas and good combustion practices.

6.4.2. Step 2: Eliminate Technically Infeasible Options

Good combustion practices/clean fuel is a common BACT control for utility heaters and is considered a
technically feasible control option for the utility heaters for the purposes of this analysis.

6.4.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

Good combustion practices/clean fuel is a common BACT control for utility heaters and is considered a
technically feasible control option for the utility heaters for the purposes of this analysis. As this is the
only control option considered, ranking by emissions control effectiveness is not necessary.

6.4.4. Step 4: Evaluate Most Effective Controls and Document Results

As good combustion practices/clean fuel are expected to be implemented for this project, economic
analysis is not required.

6.4.5. Step 5: Select BACT

Good combustion practices/clean fuels has been chosen to satisfy BACT for reduction of PM and VOC
emissions. This BACT analysis concludes, similar to other comparable projects evaluated, that good
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combustion practices/clean fuel meets BACT for a gas turbine of this type and application (see Appendix A
for a list of other BACT determinations reviewed).

6.5. GHG BACT Analysis

This section summarizes the BACT analysis for controlling GHG emissions at the utility heaters. This
analysis follows the same “top-down” analysis used for criteria pollutants.

6.5.1. Step 1: Identify All Control Technologies

The following list of potential control technologies for heaters to be addressed in a BACT analysis were
identified in the Project’s BACT Survey [2] and/or the APP BACT Analysis [1]. These are technologies that
have either been applied to heaters for CO, control or have been discussed in other turbine BACT analyses.

Control technologies identified for GHG control of gas-fired heaters include the following:
e Annual heater tune-up
e Low-carbon Fuel
e Controls to minimize excess oxygen
e Recycled heat medium (retains heat)
e Air preheat, economizer or convection section to maximize heat recovery

These control methods may be used alone or in combination to achieve the various degrees of GHG
emissions control. Each of the control methods are described below.

Another emission control technique, which is identified in the EPA GHG BACT guidance, is the use of CCS.
CCS is discussed in Section 9.1 of this document. As shown in the BACT analysis for CCS, the technology is
potentially infeasible and is not cost-effective. CCS will not be discussed further in this section of the
analysis.

Annual Heater Tune-up

The currently proposed commercial and industrial boiler MACT requires that process heaters that burn
natural gas and have a maximum heat input capacity of 10 MMBtu/hr or more do an annual tune-up.
Annual tuning can help the heater maintain optimal thermal efficiency, thereby minimizing fuel use and
GHG emissions.

Low-Carbon Fuel

As described in the BACT analysis for the turbines, CO; is a product of combustion of any carbon-
containing fuel. The preferential use of natural gas, a low-carbon fuel, is a method of lowering CO;
emissions versus use other fuels such as diesel. The Project is expected to exclusively use natural gas in
any fired heaters.
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Controls to Minimize Excess Oxygen

Inlet air controls (such as O, monitor and inlet air flow control) limit excess air. Limiting the excess air
enhances efficiency through reduction of the volume of air that needs to be heated in the combustion
process. The excess air carries much of that heat out the stack. Air in slight excess of the stoichiometric
fuel/air ratio is required for safe and complete combustion (minimizing CO and VOC emissions). Higher
efficiency combustion means less fuel would be burned and fewer emissions. Controlling excess air control
with exhaust O, monitoring is a feasible strategy to minimize CO, emissions on large heaters. An oxygen
monitor and inlet air control would be included in the design of the building heat medium heaters.

Recycled Heat Medium

The use of a recycled heat medium fluid is an inherent feature of the plant’s design. It ensures that the
system would retain as much heat as possible; requiring the heaters to fire less much in the same way
that recycling steam condensate in a boiler system improves the overall system energy efficiency.

Convection Section

One of the most significant ways to ensure a high thermal efficiency for a furnace is to ensure that there
is sufficient heat transfer surface area within the heater to utilize as much of the heat in the warm stack
flue gas as reasonably possible. The GTP building heat medium heaters would incorporate a convection
section into their designs to absorb as much heat into the heat medium fluid as possible. Lowering the
stack temperature 40% results in about 1% improvement in heater efficiency (and consequently
decreased CO; emissions).

This is a form of WHR that ensures the heat in the exhaust gases is not wasted. This is similar to an
economizer section on a boiler; all are merely different methods of recovering heat in the exhaust gases.
The Building Heat Medium Heater would be equipped with a convection section to maximize thermal
efficiency. The overall heater design, inclusive of convection section and O, controls, would result in a
thermal efficiency of up to 89% on a LHV basis.

6.5.2. Step 2: Eliminate Technically Infeasible Options

This section summarizes the technical feasibility for GHG control of each air pollution control technology.
With the exception of carbon capture of the CO; in the heater exhaust, all the technologies discussed
above are both applicable and feasible control measures that are proposed to be used for the GTP heaters.

6.5.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The above discussed technologies are applicable for the GTP building heat medium heaters, except for
carbon capture of the CO; in the heater exhaust. These applicable and feasible control measures are
proposed to be used.

6.5.4. Step 4: Evaluate Most Effective Controls and Document Results

As all feasible controls would be implemented for this Project, an economic analysis is not required.
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6.5.5. Step 5: Select BACT
For the reasons stated above, BACT for the GTP building heat medium heaters is determined to be:
e Annual heater tuning
e The use of natural gas fuel
e The use of energy efficient heater designs incorporating
e A convection section
e Excess O; monitoring and use the heater control system

e Recycle of heat medium fluid

6.6. Conclusions

The objective of this analysis was to examine the utility heaters. The analysis considered the technology,
feasibility, cost, and other site-specific factors to control NOx, CO, SO,, PM/VOC, and GHG emissions. The
BACT analysis determined the following levels of control for the GTP utility heaters:

e NOx: LNBs or ULNBs

e CO: Good combustion practices/clean fuels

e SO;: Clean fuels

e PM and VOC: Good combustion practices/clean fuels

e GHGs: Annual heater tuning, use of natural gas fuel, use of energy efficient heater designs
incorporating a convection section, excess O, monitoring and heater control system, and recycle
of heat medium fluid

The proposed limits represent the expected maximum concentrations for NOx and CO. The actual NOx
and CO emission limits will be determined based on vendor guarantees at the time of final equipment
determination and purchase.
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7. VENT GAS DISPOSAL (FLARES)

The GTP facility design includes four flare systems to handle the relief and blowdown requirements of the
facility. These flare systems prevent the direct relief to the atmosphere of vent gases that contain VOC
and GHGs (in the form of CH,). The facility is designed to prevent routine flaring. Therefore, during normal
operations, the only emissions from the facility flares would be from the combustion of pilot and purge
gases. Pilot and purge gas emissions represent a small fraction of the GTP emissions. Natural gas, a low
carbon-intensity fuel, is used as pilot and purge gas.

Flaring would occasionally be required for safety reasons, during start-up/shutdown/maintenance
activities or during an upset condition.

This analysis provides a review of the possible technologies that could be imposed as BACT to control vent
gas reliefs to atmosphere.

7.1. VOC and GHG BACT Analysis

This BACT analysis evaluates control techniques and technologies used to address vent gas disposal to
mitigate VOC and GHG emissions.

7.1.1. Step 1: Identify All Control Technologies

The following control strategies have been identified to limit GHG emissions from flares:

e Flaring minimization — Reducing the amount of CO,e generated from combustion in the flare by
minimizing the amount of gas flared at the facility.

e Flare gas recovery — Recovering the gas sent to flares for re-use in the facility.
e Flare design — ensuring maximum combustion of flared streams.

The following subsections discuss the general operating principles of identified potential CO, control
technologies and their potential technical feasibility for minimizing GHG emissions from the GTP Flares.

10
Flaring Minimization

The most practical way to reduce the amount of CO.e generated from combustion in the flare is to
minimize the amount of gas flared. The GTP facility is expected to be designed to avoid any routine
continuous venting to the flare (other than continuous maintenance of the pilot flames and the provision
of purge gas to prevent oxygen ingress into the flare systems). Additionally, the GTP will have a flare
minimization plan to reduce the frequency, magnitude, and duration of flaring events. The plan would
present procedures and process controls that would be used to minimize or prevent emissions from the

10
Flare gas recovery is a form a flaring minimization where streams directed to the flare are captured and recycled

onsite for re-use. Flare gas recovery is not part of GTP flare system design, as there would be no routine and
continuous venting of gas to the flares. Therefore, consideration of flare gas recovery is unnecessary as a potential
control technology.
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flares while providing for safe operation of the facility. The plan would address anticipated causes of
flaring including emergency, operational upsets and start-up/shutdown/maintenance activities.

Flare Design

The GHGs CO;, N;O, and CH4 are products of combustion when flaring occurs. Emissions of N,O and CH,4
are more potent GHG than CO;; therefore, maximizing the efficiency and availability of the flare system
to maximize combustion of vented gases, and minimize emissions of CH, and N3O, is another method to
minimize GHG emissions. Unburned, the produced gas streams, which are primarily CHs, have a higher
GHG GWP than the combusted flare exhaust, which is primarily CO,. Venting 1 ton of CH; without
combustion results in approximately seven times the amount of CO,e emissions compared to flaring that
1 ton of produced gas. By diverting any hydrocarbon vent requirements to the flare (GTP design), GHG
emissions are reduced.

Proper flare design can improve the combustion efficiency of the flare. Design considerations include
maintaining a pilot flame, ensuring the heating value of the flare gas is adequate and restricting the
velocity of low-BTU flare gas for flame stability.

7.1.2. Step 2: Eliminate Technically Infeasible Technologies

All of the technologies noted in Step 1 are considered feasible. Therefore, none are eliminated at this step.

7.1.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness

The emission control technologies not eliminated by practical or operational limitations are identified
below. These technologies are ranked by control efficiency.

e Flare minimization
e Flare design

These technologies are planned to be incorporated into the GTP design.

7.1.4. Step 4: Evaluate Most Effective Controls and Document Results

Since all remaining control options (flare minimization and flare design) are expected to be implemented
for this Project, economic analysis is not required.

7.1.5. Step 5: Select BACT

Utilizing flares instead of direct venting of hydrocarbons is the primary BACT proposed by the GTP. A flare
minimization plan would be developed prior to operation to further reduce GHG emissions by addressing
the frequency and duration of any relief event. Ensuring the flare design maximizes combustion efficiency
and availability of the flare would continue in future phases of the Project. Flare gas recovery would be
investigated if any continuous flaring sources are identified, which is unlikely in the current design.
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8. COMPRESSION IGNITION DIESEL IC ENGINES

This BACT analysis address the following compression ignition engines proposed for use in support of the
Project at the GTP facility:

e 150-kilowatt (kW) communications tower diesel generator
e 250-kW dormitory emergency diesel generator

e  2,500-kW black start diesel generator

e Three (3) 250 HP diesel engine driven fire water pumps

These engines would be used to provide assistance during black start of the GTP, emergency power
generation, and fire water for the operations camp. During normal operation, all diesel internal
combustion engines are assumed to operate a total of 99 hours per year, approximately 8.25 hours a
month, for periodic testing and minimal operation. Because their normal use is limited, their total
emissions are very small.

This analysis provides a review of the possible technologies and emission limits that could be imposed as
BACT. Relative to internal combustion engines, only a cursory BACT analysis was performed.

Control technologies identified for NOx, SO,, CO PM, VOC, and GHGs include the following:
e Good combustion practices/clean fuels (all pollutants)
e Compliance with 40 CFR NSPS Subpart Illl (NOx, VOC, CO and PM)
e Diesel particulate filters (PM)
e (O catalyst (CO and VOC)
e Selective catalytic reduction (NOx)11

These control methods may be used alone or in combination to achieve various degrees of emissions
control. Each technology is summarized below.

Notably, another emission control technique, which is identified in the EPA GHG BACT guidance, is the
use of CCS. CCS is discussed in Section 9.1. As shown in the BACT analysis for CCS, the technology is
potentially infeasible and is not cost-effective. CCS will not be discussed further in this section of the
analysis.

Good Combustion Practices/Clean Fuels

The rate of combustion emissions is dependent on fuel choice and good combustion practices including
proper mixing of fuel and combustion air as well as the proper operation and maintenance of the engines.

11

Other potential catalytic type control technologies could be analyzed as part of this compression ignition pre-
BACT analysis; however, SCR is the most commonly utilized catalytic control technology for BACT applicability and
is the focus of this analysis.
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These engines are designed to combust diesel fuel and optimized to minimize combustion emissions
through use of good combustion practices.

Compliance with 40 CFR Part 69 and Part 1039

These compression ignition engines are expected to be subject to the following emission limits/standards:
e Non-Emergency Diesel-Fired Generators: 40 CFR Part 1039 Subpart B, Tier 4
e Emergency Diesel-Fired Generators: 40 CFR 60 Subpart lll, Tier 2

e Emergency Diesel-Fired Fire Water Pumps: 40 CFR 60 Subpart lll, Appendix Table 4 standards for
engines between 175 and 300 hp installed post 2009.

Diesel Particulate Filter, CO Catalyst and SCR

Due to the limited use and the urgent nature of emergency situations, emergency type engines are not
typically required to install diesel particulate filters, CO, or SCR catalysts.

8.1. Conclusions

For the GTP facility, BACT for the internal combustion engines is proposed to be good combustion
practices by maintaining and operating the engines in accordance with manufacturer’s recommendations
and compliance with the applicable emission standard.
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9. FACILITY WIDE GREENHOUSE GAS MEASURES

For the purposes of a BACT analysis for GHG, EPA classifies CCS as an add-on pollution control technology
that is “available” for facilities emitting CO,. Technical feasibility and cost have generally eliminated this
GHG reduction technology from further consideration in all BACT analyses reviewed at EPA, state, and
local BACT clearinghouses and databases. However, as requested by the ADEC during the May 2016
meeting, application of CCS at the GTP must be considered in the BACT analysis [14].

This BACT analysis does not address the acid gas removal unit (AGRU) byproduct process stream that
would be injected for enhanced oil recovery at the PBU. This section addresses the capture and control of
dilute GHG streams resulting from natural gas combustion.

9.1. Carbon Capture and Sequestration (CCS)

CCS consists of two main operations: (1) CO; capture, compression and transport; and (2) sequestration
(storage). To capture CO,, CCS systems generally involve use of adsorption or absorption processes to
remove CO;, from exhaust gas, with subsequent desorption to produce a concentrated CO, stream.
Research into technically and economically feasible capture systems is ongoing and is the focus of many
large scale grants from the U.S. Department of Energy.

IM

In the CCS process, the concentrated CO, would be compressed to “supercritical” temperature and
pressure, a state in which CO; exists neither as a liquid or a gas, but instead has physical properties of
both liquids and gases. The supercritical CO, would then be transported to an appropriate location for
underground injection into a suitable geological storage reservoir, such as a deep saline aquifer or
depleted coal seam, or used in crude oil production for enhanced oil recovery. Transportation of
“supercritical” temperature and pressure CO; can be accomplished via truck, ship, or pipeline depending
on the location of the generation site and the storage site. However, unless the storage site is relatively
close to the site of generation, this transportation is costly and increases significantly with distance. The
concentration of CO; is required because injection of exhaust streams containing high levels of nitrogen,
0,, and dilute CO; is not technically feasible. Adequate techniques for compression of CO; exist, but such
compression systems require large amounts of energy.

Carbon sequestration is the long-term isolation of CO; from the atmosphere through physical, chemical,
biological, or engineered processes. In general, carbon sequestration is achieved through storage in
geologic formations or in terrestrial ecosystems, or through conversion into commercial products.
Without an existing market to use recovered CO,, the material would instead require sequestration, or
permanent storage. Geologic sequestration refers to the injection and storage of captured CO; in an
underground location where it will not readily escape into the atmosphere, such as within deep rock
formations at pressures and temperatures where CO; is in the supercritical phase (typically 0.8 kilometers
or more below ground surface). In general, CO, storage could be successful in porous, high-permeability
rock formations or deep saline aquifer formations that are overlain by a thick, continuous layer of low-
permeability rock, such as shale, where CO, may remain immobilized beneath the ground surface for
extended periods of time. Other geologic formations deemed suitable for geologic sequestration include
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coal beds that are too thin or deep to be cost effectively mined and depleted oil and gas reservoirs, where
in addition to CO, storage, economic gains may also be achieved (most notably through the use of
enhanced oil recovery to obtain residual oil in mature oil fields).

An understanding of site-specific geologic studies and formation characteristics is critical to determine the
ultimate CO, storage capacity and, ultimately the feasibility of geologic sequestration, for a particular
area. Other factors to consider when determining the feasibility (both technical and economic) of geologic
sequestration are:

e The cost, constructability, and potential environmental impacts of infrastructure necessary for
the transportation of captured CO; from the source to the ultimate geologic sequestration site;

e The amount of measurement, monitoring (baseline, operational, etc.); and

e Verification of CO; distribution required following injection into the subsurface to ensure the risk
of leakage of CO; is minimized or eliminated.

Potential uses/long term storage options for CO, are described below.
Enhanced Oil Recovery

Enhanced oil recovery (EOR) injection systems pump CO; into partially depleted oil reservoirs. Injection
enhances the recovery of oil from partially depleted reservoirs allowing additional recovery. EOR systems
have been used to enhance oil recovery at many oil reservoirs. Optimal EOR operation is dependent on
reservoir temperature, pressure, depth, net pay, permeability, remaining oil and water saturations,
porosity, and fluid properties, such as American Petroleum Institute gravity and viscosity.

Saline Aquifer Injection

Saline aquifer injection systems pump CO, into deep saline aquifers. Saline aquifers may be the largest
long-term subsurface CCS option. Such aquifers are generally saline and are usually hydraulically
separated from the shallower “sweet water” aquifers and surface water supplies accessible by drinking
water wells. The injected CO, displaces the existing liquid and is trapped as a free phase (pure CO;), which
is referred to as “hydrodynamic trapping.” A fraction of the CO, will dissolve into the existing fluid. The
ultimate CO; sequestration capacity of a given aquifer is the difference between the total capacity for CO,
at saturation and the total inorganic carbon currently in solution in that aquifer. The solubility of CO;
depends on the pressure, temperature, and salinity of the formation water. Low salinity, low temperature,
and high pressure environment is the most effective for sequestering CO; in widespread, deep, saline
aquifers. The potential sequestration capacity of deep horizontal reservoirs is many times that of
depleted, really restricted, structural, or stratigraphic oil and gas reservoirs.

Sequestration of CO; is generally accomplished via available geologic reservoirs that must be either local
to the point of capture, or accessible via pipeline to enable the transportation of recovered CO; to the
permanent storage location. The United States 2012 Carbon Utilization and Storage Atlas (Fourth Edition
published by the U.S. Department of Energy, Office of Fossil Energy) identifies an extensive saline aquifer

directly below Nikiski as being “screened, high sequestration potential.” However, this area has not had
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detailed evaluation for CO; sequestration and lies in a fault zone. This saline aquifer is not deemed to be
suitable for CCS at this time.

Oceanic Dispersion

Ocean dispersion has not yet been deployed or demonstrated and is still in the research phase. This CCS
system would inject CO; directly into the ocean at depths greater than 3,000 feet. Injection is achieved by
transporting CO; via pipelines or ships to an ocean storage site where it is injected. The dissolved and
dispersed CO, would subsequently become part of the global carbon cycle. At this depth it is theorized
that most of the CO; would be isolated from the atmosphere for centuries.

9.1.1. CCS Technical Feasibility

CCS has several technical challenges from facility design and operation to transport and ultimate disposal
of CO; streams. The capture of CO, from the exhaust of combustion turbines is difficult due to two
predominant factors: the turbine exhaust’s low CO, concentration, and its low pressure. Natural gas
combustion turbine exhaust streams have relatively low CO, concentrations compared to coal power
plants. Approximately 3% CO; is expected in the GTP turbine exhaust. This means that for a natural gas
turbine, a very large volume of gas needs to be treated to recover the CO,. Additionally, the low
concentration and low pressure complicate CO; absorption into a solvent and desorption from the solvent
to produce a concentrated CO, stream. This increases the energy required. Further, a low pressure
absorption system creates a low pressure CO; stream, which requires a very high energy demand for
compression prior to transport. All these factors make the application of CO, capture on any natural gas
combustion exhaust extremely difficult and expensive.

There is additional complexity and expense of attempting post-combustion carbon capture in a remote
Arctic environment. Significantly more development, testing, and technology improvements would be
needed to make post-combustion carbon capture a feasible control option for this Project.

9.1.2. CCS Cost-Effectiveness

The Project does not believe that carbon capture is an applicable and available control option for the
turbine exhaust from this Project. Notwithstanding this position, in 2010, the GTP engineering contractor
prepared an engineering evaluation and cost analysis for post-combustion carbon capture of the GTP
turbine exhaust CO,. This information was scaled to reflect the current turbine configuration of the GTP
and escalated to 2016. Because of the difficulties in capturing low concentration and low pressure CO,,
the costs are extremely high. The capital cost of a carbon capture system is estimated to be more than $3
billion. Even assuming 90% capture of the CO,, resulting in avoided emissions of 4.2 million tons of CO,
per year, the cost effectiveness is more than $900 per ton controlled [15]. This is well above the $12 - $41
per ton benchmark noted earlier in this analysis.

The estimated cost of the carbon capture system alone represents a significant fraction (on the order of
50%) of the cost of the entire GTP facility. The estimated cost of $3 billion does not include any changes
to the CO; pipeline size to accommodate the additional CO; volume from the carbon capture system that
may be necessary to transport the CO, back to PBU. Although no specific guidance has been provided on
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what is considered cost effective for CCS, a control technology which approaches 50% of the cost for the
entire facility would generally not be considered reasonable.

9.2. Other Facility Wide GHG Measures

To employ resources effectively, decrease costs, and reduce energy consumption, heat integration was
incorporated into the GTP design, specifically in the following systems:

AGRU

Treated gas dehydration unit
CO; dehydration unit
Process heat medium system

Process energy efficiency measures

For example, in the AGRU, the lean/rich exchangers recover energy within the regeneration system,
lowering the required heating duty of the AGRU solvent reboiler and the cooling duty of the AGRU lean
solvent coolers. A similar approach is utilized in both the treated gas and CO, dehydration units, whereby
rich TEG flows through the cold and hot TEG lean/rich exchangers.

The purpose of the process heat medium system is to transfer energy (heat) from supplemental firing and
gas turbine WHR exchangers to the AGRU reboilers. This avoids the need for direct fired reboilers at each
required location throughout the GTP, and thus minimizes firing sources and fuel consumption in the
facility. Waste heat is recovered in the following units:

Treated gas compressor turbine drivers

CO, compressor turbine drivers

Finally, process energy efficiency measures have been incorporated into the design of the GTP, including:

Extensive use of heat integration in the process design of the GTP (i.e., use of hot streams to heat
cool streams).

An integrated approach was furthermore utilized to improve the overall facility and process
design. Various process and heat medium streams were integrated to minimize energy
consumption while maintaining operational stability and flexibility.

Use of high efficiency rotating equipment (i.e., gas turbines and pumps, and variable frequency
drives for large motors).

Uses of methyl diethanol amine (MDEA) in AGRU. MDEA has the advantage of low regeneration
energy to remove CO; versus other types of amines, minimizing energy consumption.

Use of WHR units on the exhaust stacks of the mechanical drive gas turbines at GTP to recover
the available high level, high value heat.
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Summary of BACT Determinations
RBLC Seach Parameters:

Small (< 25MW) Simple Cycle Gas Turbines
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Summary of BACT Dt

RBLC Seach Parameters:

Large (> 25MW) Simple Cycle Gas Turbines

Date Range: 2015 - 2025
Fuel: Natural Gas
Process Code: 15110
RBLC Search Date: 1/31/2025
Proiect Process Code App DRAFT_|NOX BACT NOX BACT Limit CO BACT CO BACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
ALASKA GASLINE DEVELOPMENT
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practices (natural gas) (natural gas)
BOROUGH. AK
COMMONWEALTH LNG FACILITY | Turbines (EQTO001 - EQT0006 and |LA-0324 (0312812023 ACT  [TRUE | (S n S ol DY 0 25 ppmvD @159 02| 2o S0 elon o L7PPMVD @15% 02 | 509 Combustion pr 3PPMVD @15% 02
CAMERON PARISH, LA EQT0013 - EQT0015) reduction. :
Equipped with dry-Tow NOX
burners with best
management practices and
good combustion practices.
Minimize the duration of
ECTOR COUNTY ENERGY
startup and shutdown 9 PPMVD 3% 02 3 HR Best management practices|
CENTER LLC ECTOR COUNTY  |Simple Cycle Turbines TX-0000  [08/17/2020 ACT |FALSE ~[SirPStdsnucont 12008 and good combustion 1514 LEIMWHR
ENERGY CENTER ECTOR, TX minutes per event, Limit practices, clean fuel
MSS by 140 Ib/hr
maximum allowable
emission rate for each
shine
Dry low-NOx burners
FPEC, LLC FREESTONE PEAKERS Simple Cycle Gas Turbines *TX-0975 06/13/2024 ACT TRUE (DLNB) and good 9 PPMVD 15% 02 Good combustion practices (9 PPMVD 15% 02 ‘Good combustion practices |2 PPMVD 15% 02 Good combustion practices {800 LB/MWH BASE LOAD
PLANT FREESTONE, TX ombustion
practices.
JCP proposes an output-
based standard of 1,400
Ib/MW-hr on an annual
Each turbine is limited to 15 o of i%"lg“""”m
ppmvd concentration at CO2/MMBtu on an annual
;3:::5 l“h':l:fh“::’ average, achieved through
e o SeHRaae™ Each turbine is limited to 9 Each turbine is imited to 2 energy efficient design and
D‘:Q CowNOX (OLN) ppmvd at 15% O2 on a 3- vl 1506 O3 which use of low carbon fuels. As
bu{"m 24 ppravil a1 15% hour average, which meets ;pe e Tior 1BACT. Cood stated above, the gas
O3 s acicved onan TerlocT ooad Comusion pactces v tines et sujctto
JACK COUNTY POWER LLC JACK annual average and also o P o'eo |0 PPMVD 15% 02, g |U5ed: MSS - Limited t0 50 40 Crs 60 o part
COUNTY GENERATION FACILITY |COMBUSTION TURBINES “TX-0086 |12/27/2024 ACT |TRUE [includes during periods |15 PPMVD 15% 02 [l A startups and 50 shutdowns |2 PPMVD 15% 02 e Subpa o
JACK, TX when wet compression P per year for each turbine. g
] (ovonoratve o i per year for each turbine. B o anatdon require more stringent
e oo Startup and shutdown o o COZe emission standards
50 startups and 50 events are each expected o ast lecs than an hour i An RBLC search was
e o for tolast less than an hour in e conducted to evaluate the
per y¢ duration. - applicant-proposed BACT,
each turbine. Startup and e et e
shutdown events are each determinations for natural
expected to last less than eriidcifion
an hour in duration. turbines were between 800
and 1,707 I/MW-hr, with
most in the range of 1,300
and 1.450 I/MW-fr.
LAKE CHARLES LNG EXPORT
COMPANY, LLC LAKE CHARLES | 1 1ines (EQT0020 - EQT0031) LA0383  [09/03/2020 ACT |FALSE |LNB+SCR 3.1 PPMVD @15%02 3. | catalytic oxidation and i%ﬁi“%i?ﬁé?"é ¥ [ ood combusion praci o et
LNG EXPORT TERMINAL urbines (EQ - EQTO031) - HOUR AVERAGE carbon monovide tumdown |HOUR AVERAGE, ood combustion practices icient designs an
CALCASIEU PARISH, LA
‘Oxidization catalyst, good ‘Oxidization catalyst, good -
NACERO TX 1CLLC NAgEgo TURBINE TX-0933  |11/17/2021 ACT  |FALSE ;z‘gs'\g: BURNERS 9 PPMVD 15% 02 combustion practices and |9 PPMVD 15% 02 combustion practices and | 1.7 PPMVD gzs’i;:’:i‘;‘“z:;:ﬁ:ﬁ; o
PENWELL FACILITY ECTOR, TX the use of oaseous fuel the use of oaseous fuel g
TENNESSEE VALLEY AUTHORITY
COLBERT COMBUSTION TURBINE 2';’[:‘; 22&:‘"’? i‘i’n"e“‘e Cycle AL-0320  |09/21/2021 ACT  |FALSE JrriyD SHOURAVG @ %’igﬁfv‘g3 HOURAVG/
PLANT COLBERT. AL ustion Turbines
TENNESSEE VALLEY AUTHORITY 5 PPMVD @ 15% 02 4- 5 PPMVD @ 15% 02 4- good combustion design Efficient turbine operation
TENNESSEE VALLEY AUTHORITY - ) . dry low-NOX burners HOUR ROLLING HOUR ROLLING
JOHNSONVILLE COMBUSTION || Ten Simple Cycle NG Turbines TN-0187 [08/312022ACT  [TRUE |G SO0 Mo, [ AVERAGE EXCLUDING | dation catayst VER AL EXCLUDING and operain practcesand|3.65 LAIHR S::c?w::: combustion 120 LBIMMBTU
TURBINE HUMPHREYS. TN STAISHU STAISHU
Tow carbon fuel (pipeiine
LANSING BOARD OF WATER AND [EUCTGSCL--A I 7
LIGHST chw(aemc?(SON 'STATION M':A%T%?:"am’:ma'g'"ye?:iGIZ M1-0454 1212012022 ACT  |FaLsE |PLNB and good 25 PPM 4-HR ROLLING | Dry low NOx burners and |9 LB/H HOURLY EXCEPT |Good combustion 5 LB/H HOURLY EXCEPT g;igys"(z:’a::;fc)ég":: 4 [318408 TIYR 12-M0
g P combustion practices. AVG EXCEPT good combustion practices. | DURING SU/SD practices. DURING SU/SD ustion pi g ROLLING TIME PERIOD
EATON, MI cycle CTG energy efficiency
mensures
LANSING BOARD OF WATER AND " " 25 PPM 4-HR ROLL AVG 9 LB/H HOURLY; EXCEPT 5 LB/H HOURLY; EXCEPT
LIGHT LBWL—-ERICKSON STATION EUICTCGTSGCL"““W gas fired simple |\ 0047 |o1/07/2021 ACT  |FALSE CDDL“'?:u:":gng":f ices EXCEPT LESS THAN 75% D;m”:;xg:;‘;’ﬂ”ei;;‘cis DURING Good combustion practices | DURING
EATON, MI cycle P PEAK 9 P STARTUP/SHUTDOWN STARTUP/SHUTDOWN
EUCTGSC1-A nominally rated 667 Dry low NOX burners 25 PPM AT 15%02:4-HR 9 LB/H HOURLY EXCEPT 5 LB/H HOURLY EXCEPT
i Dry low NOX burners and Good combustion
MMBTU/hr natural gas-fired simple  [MI-0441  [12/21/2018 ACT  |FALSE | (DLNB) and good ROLL AVG; SEE NOTES |01 MO Bumrs 0 |URING o DURING
cycle CTG combustion practices. BELOW 9 P STARTUP/SHUTDOWN | STARTUP/SHUTDOWN
SABINE PASS LNG LP AND
SABINE PASS LIQUEFACTION LL  |gas turbines during startups,
¥ 09/06/2019 ACT d combustion practices |96 PPMV @ 15% 02
SABINE PASS LNG TERMINAL | shutdowns, and maintenance LA0343 FALSE | good combustion practices @
CAMERON, LA
Good combustion practices
RIO GRANDE LNG LLC RIO BRAVO | g tiooration Compression Turbines  |TX-0851  |12/17/2018 ACT  |FALSE |2 Low NOX burers. 9 PPMVD 15% 02 Dry Low NOX burners. 25 PPMVD 15% 02 Good combustion practices |2 PPMVD 15% 02 and use of pipeline quality

PIPELINE FACILITY CAMERON, TX

Good combustion practices

Good combustion practices

natural gas.

Large SCGT Summary




Summary of BACT Dt

RBLC Seach Parameters:

Large (> 25MW) Simple Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.110
RBLC Search Date: 13112025
Project Process Code App DRAFT__|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Exclusively combust low
VENTURE GLOBAL CALCASIEU Dry Low NOx Combustor Proper Equipment Design, Proper Equipment Design, carbon fuel gas, good
PASS, LLC CALCASIEU PASS LNG | SimPle Cycle Combustion Turbines | o 020 |oop1/0018 ACT  |FaLsE | eSian: Good Combustion |9 PPMV 30 DAY ROLLING | Proper Operation, and |25 PPMV 30 DAY Proper Operation, and | 1.4 PPMV 3 HOUR o e o0 qood | 1426146 TIYR ANNUAL
. (SCCT1to SCCT3) - Practices, and Natural Gas |AVERAGE Good Combustion ROLLING AVERAGE Good Combustion AVERAGE operation an‘; ai me;‘gnce OTAL
PROJECT CAMERON, LA Combustion. Practices. Practices. peral !
practices, and insulation
DRIFTWOOD LNG LLC Go0d Combust Good Combustion GeeLom ;amon Fuel,
DRIFTWOOD LNG FACILITY Compressor Turbines (20) LA-0349  |07/10/2018 ACT [FALSE |DLN and SCR 5PPMVD @ 15% O2 e eaanoustion 25PPMVD @ 15% 02 |Practices and Use of low  |0.002 LB/MM BTU HHV e ood o
CALCASIEU, LA sutfur facility fuel gas Combustion Practices
WASHINGTON PARISHENERGY  |cTe01n0 Simple-Cycle Good combustion practices |6 PPMVD AT 15% Good combustion practices F;C”Ww‘de bed h
- - . efficiency measures , suct
CENTER ONE, LLC WASHINGTON | = b ction Turbine 1 (Normal “LA-0327 |05/232018 ACT |TRug |Fipeline quality natural gas |9 PPMVD @15%0230- | g'ce of pipeline quality | OXYGEN ANNUAL & use of pipeline quality as improved combustion | 20 KG/G3 ANNUAL
PARISH ENERGY CENTER & dry-low-NOX burners DAY ROLLING AVERAGE AVERAGE
Operations) [EQT0017] natural gas AVERAGE natural gas measures, and use of
WSHINGTON PARISH, LA nineline auality natural aas
WASHINGTON PARISH ENERGY CTG02 NO - Simple-Cycle Good combustion practices ‘Good combustion practices F:C”“%W‘ oo h
CENTER ONE, LLC WASHINGTON . Pipeline quality natural gas |9 PPMVD @15%02 30- 6 PPMVD AT 15% 02 efficiency measures , SUCH | g4 /G5 ANNUAL
PARISH ENERGY CENTER gor:rb;‘zlrw‘zn Eurl;lg; le (Normal LA0327 (0512312018 ACT  |TRUE | o0 0o | DAY ROLLING AVERAGE :.;:;‘u; pipelne Qualty | (AL AVERAGE :(aﬁ;?; pipeine quaity |0 as improved combustion |50 £0/5
WSHINGTON PARISH, LA P ) [EQT0018]
WASHINGTON PARISH ENERGY | L0 on, S Vel o0 combuston practces — iiency mesares, suh
CENTER ONE, LLC WASHINGTON | Gerim il wa0327 |052312018 ACT |TRUE  |PiPeline aualiy natural gas |86.38 LBHR HOURLY |0 SERRCTER FEEIEES 800,08 LB/HR HOURLY | g0t XTI TOT DECHEES | s improved combusion | [120 LE/MM BTU ANNUAL
PARISH ENERGY CENTER & dry-low-NOX burners | MAXIMUM MAXIMUM AVERAGE
Maintenance/Tuning/Runback) natural gas natural gas measures, and use of
WSHINGTON PARISH, LA {EOTo010) pipeline quality natural gas.
WASHINGTON PARISH ENERGY |l Lo PR, S eVl o0 combuston practces — iiency mesares, suh
CENTER ONE, LLC WASHINGTON | Gerim il wa0327 05232018 ACT |TRUE  |PiPeline aualiy natural gas |86.38 LR HOURLY [ EERRTAR FECEEES 800,08 LE/HR HOURLY |70t 0T ST Bl s improved combusion | [120 LE/MM BTU ANNUAL
PARISH ENERGY CENTER & dry-low-NOX burners | MAXIMUM MAXIMUM AVERAGE
Maintenance/Tuning/Runback) natural gas natural gas measures, and use of
WSHINGTON PARISH, LA {EOTo020] pipeline quality natural gas.
WASHINGTON PARISH ENERGY )
CTGO1 CO - Simple-Cycle Good combustion practices Good combustion practices
CENTER ONE, LLC WASHINGTON . Pipeline quality natural gas |240 LB/HR HOURLY 2000 LB/HR HOURLY
PARISH ENERGY CENTER ((:é);nmbr:‘ssl\solgnT:r;)l[réeclN o005 LA0327 (052312018 ACT |TRUE |00 ie s O 9% | aamon :.;:;‘u; pipeine dusity | :(aﬁ;?; pipeine qualty
WSHINGTON PARISH, LA 9
WASHINGTON PARISH ENERGY
CTGO2 CO - Simple-Cycle Good combustion practices Good combustion practices
CENTER ONE, LLC WASHINGTON ! . Pipeline quality natural gas |240 LBHR HOURLY 2000 LB/HR HOURLY
PARISH ENERGY CENTER (é)mbusﬂon TurbmseCZN o0s LA0327 (052312018 ACT |TRUE |0 e e e 0o | axivn i‘a\:srea‘oi :lspelme qualy  [2000 O i‘;:rea‘m :lspelme quality |0
WSHINGTON PARISH. LA (Commissioning) [ ! N o
PLEASANTS ENERGY LLC Use of natural gas & use of
WAVERLY POWER PLANT GE 7FA.004 Turbine WV-0028 |03/13/2018 ACT  |FALSE [DryLNB 69 LBIHR Combustion Controls. 33.9 LBHR GSEE;’F:zg; gas & use of
PLEASANTS, WV
SOUTHERN POWER JACKSON
COUNTY GENERATORS COMBUSTION TURBINES TX-0833  |01/26/2018 ACT |FALSE |Dry low NOx burners 9 PPMVD Dry low NOX burners 9 PPMVD Good combustion practices |2 PPMVD
JACKSON. TX
GOLDEN SPREAD ELECTRIC Pipeline quality natural gas
COOPERATIVE, INC. MUSTANG | Simple Cycle Turbine TX-0826  |08/16/2017 ACT |FALSE |Dry low-NOX burers 9 PPMVD and good combustion 120 LBIMMBTU
STATION YOAKUM. TX practices
energy eficiency designs,
practices, and procedures,
CT inlet air cooling,
SOUTHERN POWER JACKSON periodic CT burner
COUNTY GENERATING FACILITY  |Simple Cycle Turbines TX-0824  |06/30/2017 ACT  |FALSE maintenance and tuning, | 1316 LB/MW HR
JACKSON, TX reduction in heat loss, i.e.,
insulation of the CT,
instrumentation and
crntroe
Dry Low NOX burners
SOUTHWESTERN PUBLIC (control), natural gas, good Good combustion Pipeline quality natural gas; Pipeline quality natural gas; Pipeline quality natural gas;
SERVICE COMPANY GAINES Simple Cycle Turbine TX-0819 04/28/2017 ACT  |FALSE  |combustion practices, 9 PPMV 15% 02 3-H AVG |practices; limited operating |9 PPMVD 3% O2 3-H AVG |limited hours; good 2 PPMVD 145% 02 limited hours; good 85TIYR limited hours; good 1300 LB/MW H
COUNTY POWER PLANT , TX limited operating hours hours combustion practices combustion practices combustion practices
DUKE ENERGY INDIANA, LLC
VERMILLION GENERATING STA  [SIMPLE CYCLE, NATURAL GAS GOOD COMBUSTION GOOD COMBUSTION GOOD COMBUSTION
VERMILLION GENERATING FIRED COMBUSTION TURBINES IN-0261 02/28/2017 ACT FALSE PRACTICES 250 LB/H EACH TURBINE PRACTICES 525 LB/H EACH TURBINE PRACTICES 17.6 LB/H EACH TURBINE
STATION VERMILLION, IN
'good combustion practices
CAMERON LNG LLC CAMERON . . good combustion practices good combustion practices good combustion practices and fueled by natural gas;
LNG FACILITY CAMERON, LA Gas turbines (9 units) LA-0316 (021172007 ACT  FALSE |20 gy tow nox bumers |5 PPV @15%02 and fueled by natural gas | -5 PPMVP @15%02 and fueled by natural gas |+ PPMVP @15%02 Use high thermal efficiency
turbines
CORPUS CHRISTI LIQUEFACTION
STAGE Ill, LLC CORPUS CHRISTI | Refrigeration compressor turbines | TX-0816 ~ |02/14/2017 ACT  |FALSE |Dry low emission burners |25 PPMDV @ 15% 02 |Dry low emission bumers |29 PPMDV @ 15% 02 | Good combustion practices [0.68 LB/H 1793574 TR
LIQUEFACTION SAN PATRICIO, TX
PLEASANTS ENERGY, LLC Dry Low-NOx Combustion Good Combustion
WAVERLY FACILITY PLEASANTS, |GE Model 7FA Turbine WV-0026 [01/23/2017 ACT ~ |FALSE |System (DLNB), Water 9 PPM NATURAL GAS Practices 9 PPM NATURAL GAS
wy Injection
NATURAL GAS AS
AES OHIO GENERATION, LLC
M PRATT & TWIN-PAC SIMPLE 25 PPMV AT 15% O2 FOR | PRIMARY FUEL; GOOD 0.2 LB/IMMBTU NATURAL
MONTPELIER GENERATING CYCLE TURBINES IN-0264  |01/06/2017 ACT  |FALSE ~|WATER INJECTION ATURAL GAS COMBUSTION P
STATION WELLS, IN PRACTICES
25PPMVD 1 2 PPMVD AS METHANE 1
PUENTE POWER VENTURA, CA | Gas turbine CA-1238  |10/13/2016 ACT  |FALSE HOUR@IS%O: HOUR@15%O:
DOSWELL LIMITED PARTNERSHIP Lo NG Good combustion,
DOSWELL ENERGY CENTER Two (2) GE 7FA simple cycle X 9 PPM VD/12 MO Pipeline Quality Natural |13.99 LB H/12 MO maintenance and use of
DOSWELL ENERGY CENTER combustion turbines VA0326  |10/04/2016 ACT  |FALSE ?:L’r“i';/:”'“b“s"“" ROLLING TOTAL as ROLLING TOTAL active combustion dynamic
HANAOVER, VA o monitoring systems.
Dry low-NOx combustion
technology for natural gas
INVENERGY INVENERGY NELSON | Two Simple Cycle Combustion Turbine-generator design
IL-0121  [09/27/2016 ACT  [FALSE |and low-NOx combustion ~ [0.033 LB/MMBTU
EXPANSION LLC LEE, IL Turbines fechnology and water and proper operation
iniection for UL SD.
‘Advanced low NOX
burners, closed-coupled
CGREENIDGE GENERATION LLC I ine - natural gas NY-0106  [09/07/2016 ACT  [FALSE |20 staged overdire i, 1 g gygry 12 MO 0.095 LBMMBTU 12 MO

GREENIDGE STATION YATES, NY

Selective Non-Catalytic
Reduction, and Selective
Catalutic Reduction

Large SCGT Summary




Summary of BACT Dt

RBLC Seach Parameters:

Large (> 25MW) Simple Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.110
RBLC Search Date: 1/31/2025
Proiect Process Code App DRAFT__[NOx BACT NOx BACT Limit CO BACT CO BACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Selective Catalytic Add-on control is CO Add-on VOC control is
BAYONNNE ENERGY CENTER LLC . . 2.5 PPMVD@15%02 3 H 5 PPMVD@15%02 3 H 2 PPMVD@15%02 3 H
BAYONNNE ENERGY CENTER 'S‘mp‘:;yc: Stationary Tubines | n.0086 |08/26/2016 ACT  |FALSE ~ |Reduction, waler njection. | o, G ay pasep o |4dation Calalyst and use| g |G ay pasip on | dalon Catalyst and use | oy G av BASED ON
HUDSON, NJ iring Natural gas g ONE H BLOCK AV g ONE H BLOCK AV g ONE H BLOCK AV
, NOx emitting fuel pollution prevention pollution prevention
dry low-NOX combustors.
(DLN). DLN combustors
use two stages of
combustion, transitioning
from initial startup with fuel
and flame in the primary
nozzles only, through a
lean lean stage with fuel
and flame in the primary
and secondary nozzles, to
i Premixing of fuel and air Premixing of fuel and air
BRAZOS ELECTRIC fuel in the secondary stage
9 PPMVD @ 15% O2 3-HR |enhances combustion 9 PPMVD @ 15% O2 3-HR [enhances combustion
COOPERATIVE HILL COUNTY Simple Cycle Turbine TX-0794 04/07/2016 ACT FALSE  |only, extinguishing the ROLLING AVERAGE efficiency and minimizes | AVERAGE efiiciency and minimizes 5.4 LBH 1434 LBIMWH
GENERATING FACILITY HILL, TX primary flame, and in full emissions. emissions.
operation, premix mode,
with fuel to both nozzles,
but flame only in the
second stage. When
natural gas and air are well-
mixed before combustion,
the flame temperature and
resulting NOX emissions
are greatly reduced
compared to conventional
Dry low-NOx burners
APEX TEXAS POWER LLC " N
NECHES STATION CHEROKEE, TX Large Combustion Turbines > 25 MW | TX-0788 03/24/2016 ACT  [FALSE E)?:C'\:\)K;Egsﬂﬂd combustion |9 PPM good combustion practices |9 PPM good combustion practices |2 PPM good combustion practiceS | 1341 LBIMW H
good
0.062 LB/MM BTU THREE
MAGNOLIA LNG, LLC MAGNOLIA Dry Low NOX burners and good combustion practices good combustion practices
Gas Turbines (8 units) LA-0307  [03/21/2016 ACT  |FALSE 25 PPMVD @15 %02 ONE-HOUR TEST 0 enance practices and 0
LNG FACILITY CALCASIEU, LA good combustion practices and fueled by natural gas | U Je and fueled by natural gas fueled by notural gas; use
intake air chiller
PSEG FOSSIL LLC PSEG FOSSIL | Combined Cycle Combustion Turbine SELECTIVE CATALYTIC |2 PPMVD@15%02 3 H gﬁ:?gggg CATALYST |, PPMVD@15%02 3 H %:?gggg CATALYST |, PPMVD@15%02 3 H
LLC SEWAREN GENERATING without Duct Burner Firing Natural NJ-0084 03/10/2016 ACT  |FALSE |REDUCTION (SCR) ROLLING AVBASED ON |~ STIO! ROLLING AV BASED ON |~ STIO! ROLLING AV BASED ON
SYSTEM ONE H BLOCK MBUSTION ONE H BLOCK MBUSTION ONE H BLOCK
STATION MIDDLESEX, NJ Gas PRACTICES PRACTICES
PSEG FOSSIL LLC PSEG FOSSIL 2 PPMVD@15%02 3 H 2 PPMVD@15%02 3 H 2 PPMVD 3 H ROLLING
LLC SEWAREN GENERATING c.or""g"EGchc'e ('Eme“S"mIT“m'”e NJ00B4 (031012016 ACT  |FALSE [SCR and use of iaial 625 | oy NG Av BASED ON | 200on CalalStand  roLLNG AvBASED ON [ Odalion Catabst and. |y BASED ON ONE H
STATION MIDDLESEX. NJ with Duct Burner firing natural gas 9 ONE H BLOCK g pi ONE H BLOCK g ustion p BLOCK
NACOGDOCHES POWER
NACOGDOCHES POWER . Good Combustion
ELECTRIC GENERATING PLANT Combined Cycle & Cogeneration TX-0786 03/01/2016 ACT  |FALSE Practices 1316 LB/MW HR
NACOGDOCHES. TX
TENASKA PA PARTNERS LLC
TENASKA PA Ox Catand good
PARTNERS/WESTMORELAND Large combustion turbine PA-0306  |02/12/2016 ACT  |FALSE combustion practices 1.4 PPMVD @ 15% 02
GEN FAC WESTMORELAND, PA
CENTER LLC CRICKET VALLEY Turbines and duct burners NY-0103  |02/03/2016 ACT  |FALSE 2;r;bnrlxcalr|:;u\gwtfgnselecnve 2PPMVD @ 15% O21H | 0 imtion catalyst 2PPMVD @ 15% O21H |20 imtion catalyst 0.7 PPMVD @ 15% 02 1 H good combustion practice o
ENERGY CENTER USA, NY v and burning natural gas
NAVASOTA NORTH PEAKERS
OPERATING COMPANYL LLC. | 16 oy cle Turbine TX-0780  |01/13/2016 ACT |FALSE

VAN ALSTYNE ENERGY CENTER
GRAYSON, TX

Large SCGT Summary




Summary of BACT Dt

RBLC Seach Parameters:

Large (> 25MW) Simple Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.110
RBLC Search Date: 1/31/2025
Proiect Process Code App DRAFT_NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
NAVASOTA SOUTH PEAKERS
OPERATING COMPANY Il, LLC.
R AL Ly o x| SimPle Cycle Turbine TX0778  |12/16/2015ACT  |FALSE 461 LMW H
NIXON, TX
NAVASOTA SOUTH PEAKERS 9 PPMVD @ 15% 02 3-HR
OPERATING COMPANY I, LLC. g dry low NOx burners and 9 PPMVD @ 15% O2 ALL
UNION VALLEY ENERGY CENTER Simple Cycle Turbine TX-0777 12/09/2015 ACT FALSE dry low NOX burners E(E)k‘ilNG AVERAGE good combustion practices |LOADS
NIXON, TX
NAVASOTA SOUTH PEAKERS Low carbon fuel, good
OPERATING COMPANY 1l LLC. | Simple Cycle Turbine TX0775 11132015 ACT  |FALSE combustion,effcient | 1461 LEMW H
CLEAR SPRINGS ENERGY combined cycle design
CENTER (CSEC) GUADALUPE, TX
NAVASOTA SOUTH PEAKERS
OPERATING COMPANY I, LLC. 9 PPMVD @ 15% O2 3-HR | DLN burners and good 9 PPMVD @ 15% O2 ALL
OLEAR SPRINGS ENERGY Simple Cycle Turbine TX0734  |05108/2015 ACT  |FALSE  [dry low-NOX (OLN) burners | PEMVD e VAN
CENTER (CSEC) GUADALUPE, TX
SHAWNEE ENERGY CENTER, LLC | 111516 cycle turbines greater than 25
SHAWNEE ENERGY CENTER HILL, | >TP'® &Y 9 TX-0771  |11/10/2015ACT  |FALSE 1398 LBIMWH
™ megawatts (MW)
SHAWNEE ENERGY CENTER, LLC " Pipeline quality natural gas;
SHAWNEE ENERGY CENTER HILL, | SIMPIe cycle turbines greater than 25 |.o ozeq 110/00/2015 ACT  |FALSE  |Dry Low NOX bumers 9 PPMVD @ 15% 02 dry low NOxbumers and | g ooy @ 1506 02 fimited hours; good 1.4 PPMV
megawatts (MW) Imiited operation, clean fuel
T combustion practices.
NAVASOTA NORTH COUNTRY
PEAKERS OPERATING COMPANY 9 PPMVD @ 16% 02 3-HR [ DLN burners and good
VAN ALSTYNE ENERGY CENTER |SImPle Cycle Turbine TX-0769  |10/27/2015 ACT  |FALSE | DLN bumers VEAGE Combaton aratcos 9 PPMVD @ 15% 02
(VAEC) GRAYSON, TX
NACOGDOCHES POWER, LLC Dry Low NOXx b dry low NOX by d Pipeli ality natural Pipeli ality natural
ry Low NOX burners, ry low NOx burners, goo ipeline quality natural gas; ipeline quality natural gas;
gfggi?gg:zi:ﬂ’:’,fgm AT "‘fz';'av(;as Simple Cycle Turbine | o 1764 [10/14/2015 ACT  |FALSE | good combustion practices, |9 PPMVD @ 15% 02 combustion practices, |9 PPMVD @ 15% 02 limited hours; good 2PPMVD @ 15% 02 limited hours; good 12,09 LBIHR
( ) limited operations limited operation combustion practices. combustion practices.
NACOGDOCHES. TX
NRG TEXAS POWER SR
BERTRON ELECTRIC Simple cycle turbines greater than 25 |,
GENERATING STATION HARRIS, |megawatts (MW) firing natural gas | < 070L  [09/15/2015ACT | FALSE
™
NRG TEXAS POWER CEDAR si I e turbi ter than 25
BAYOU ELECTRIC GENERATING | >7P = =¥ fmu ines grealerthan 5 | rx o762 09/15/2015 ACT  |FALSE
STATION CHAMBERS, TX eg s )
9 PPMVD@15% 02 GAS 1374 LB CO2E / MWH
FLORIDA POWER & LIGHT (FPL) DLN and wet injection (for L Use of clean fuels, and 2GR S/100 SCF GAS Use of low-emitting fuel and
FORT MYERS PLANT LEE, FL COMBUSTION TURBINES FL-0355 09/10/2015 ACT FALSE ULSD operation) FIRING, 24-HR BLOCK annual VE test FOR NATURAL GAS efficient turbine FOR NATURAL GAS
§ AVG OPERATION
FLORIDA POWER & LIGHT Dry-1ow-NOX combustion
LAUDERDALE PLANT BROWARD, |Five 200-MW combustion turbines  |FL-0354  |08/25/2015ACT  |FALSE  |system. Wet injection when |3 PPMVD@15%02 24-HR | Good combustion 4 PPMVD@15%02 NAT Clean fuel prevents PM |2 GR. /100 SCF GAS

FL

firing ULSD.

BLOCK AVERAGE

minimizes CO formation

GAS, THREE 1-HR RUNS

formation

FUEL RECORD KEEPING

Large SCGT Summary




Summary of BACT Dt

RBLC Seach Parameters:

Large (> 25MW) Simple Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.110
RBLC Search Date: 113112025
Proiect Process Code App DRAFT__[NOx BACT NOX BACT Limit COBACT CO BACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
SHELL CHEMICAL APPALACHIA 2PPMDV @ 15% 021 2PPMDV @ 16% 02 1 HR
SHELL CHEM Combustion turbine wih duct burner HOUR AVG EX DURING AVG EX DURING 1PPMDV @ 15% 02 1 HR 1030 COZEIMWH 30 DAY
APPALACHIAIPETROCHEMICALS |and heat recovery steam generator  |F0305  [06/18/2015ACT  |FALSE STARTUP AND STARTUP AND AVERAGE ROLLING AVG*
COMPLEX BEAVER, PA SHUTDOW SHUTDOWN
CASH CREEK GENERATION, LLC 2 PPMVD @15% 02 2 PPMVD @15%02 0.0088 LB MMBTU
CASH CREEK GENERATING Cnr':‘a‘gesdecyclf;"mf”s"m tunbine |\ 5104 |06/10/2015ACT  |FALSE |SCR. low NOx bumers | THREE HOUR ROLLING | Catalytic Oxidation BASED ON 3-HOUR burn Pinine quality Compust only PIPSINe | THREE HOUR ROLLING | COmoustonly pipeline. 188 LBMWIA12 MONTH
STATION HENDERSON, KY wit and duct firing AVERAGE ROLLING AVERAGE quality g AVERAGE quality g
GOLDEN SPREAD ELECTRIC Energy efficiency, good
COOPERATIVE, INC. ANTELOPE | Simple Cycle Turbine & Generator | TX-0735  [05/20/2015 ACT  |FALSE design & combustion 1304 LB CO2MWHR
ELK ENERGY CENTER HALE. TX practices
GOLDEN SPREAD ELECTRIC Good combustion 5 PPAIVD @ 15% 02 31K Pipeline qualty natural gas;
COOPERATIVE, INC. ANTELOPE  |Simple Cycle Turbine & Generator | TX-0733  [05/12/2015ACT  |FALSE  |DryLowNOxbumers 9 PPMVD AT 15% 02 |practices; limited operating | =M™ ¢ Good combustion practices |2 PPMVD @ 15% 02 | limited hours; good
ELK ENERGY CENTER HALE. TX hours combustion practices,
ST ST oGS,
follow the turbine:
manufacturera€™s
‘emission-related written
instructions for
CORPUS CHRISTI LIQUEFACTION :::S{‘:::’;::""g‘e‘fs
LLC CORPUS CHRISTI " 146754 TPY ROLLING 12-
Refrigeration compressor turbines | TX-0679  [02/27/2015 ACT  |FALSE maintenance intervals to
LIQUEFACTION PLANT GREGORY, e sy |MONTH BASIS
> and efficient operation.
Compressors shall be
inspected and maintained
according to awitien
maintenance plan to
maintain oftiionr:
INDECK WHARTON, L.L.C. INDECK
WHARTON ENERGY CENTER (3) combustion turbines TX-0694  |02/02/2015ACT |FALSE |DLN combustors 9 PPMVD @15% 02, 3-HR | 5, \ combustors 4 PPMVD @15% 02, 3-HR

WHARTON, TX

ROLLING AVERAGE

ROLLING AVG - SIEMENS

Large SCGT Summary




Summary of BACT Dt

RBLC Seach Parameters:

Small (< 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 16.210
RBLC Search Date: 1/31/2025
Proiect Process Code Ao DRAFT__[NOx BACT NOX BACT Limit COBACT CO BACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
AGRIUM U.S. INC. KENAI Five (5) Natural Gas Fired Selective Catalytic 5PPMV AT 15% 02 |Good Combustion S0PPMVAT 160602 [0\ ion 0.0036 LB/MMBTU Good Combustion 00075 LB/MMBTU Good Combustion 58.4 TONIMMSCF
NITROGEN OPERATIONS KENAI Combustion Turbines AK-0086 03/26/2021 ACT FALSE Reduction and SoLoNOx | THREE-HOUR Practices and Clean THREE-HOUR Practices THREE-HOUR Practices THREE-HOUR Practice and Waste Heat | THREE-HOUR
PENNINSULA BOROUGH, AK Technology on Turbines |AVERAGE Burning Fuel AVERAGE AVERAGE AVERAGE Recovery AVERAGE
SABINE PASS LNG, LP AND
SABINE PASS LIQUEFACTION o LA0375 0011712020 ACT  |FALSE |PTYLow NOxand good  |150 PPM @ 15%02 Good °°’"b‘f“°" " 25 PPM @ 15%02 AT
SABINE PASS LNG TERMINAL Generator Turbines ) combustion practices | AND < 75% LOAD EI’:::?::’; g”:: o ALL LOAD
CAMERON. LA
US NAVY NORFOLK NAVAL Use of low carbon fuel
SHIPYARD NORFOLK NAVAL Two (2) turbines - HRSG VA-0333 12/09/2020 ACT FALSE and efficient power 117.1 LB MMBTU
SHIPYARD NORFOLK. VA
Follow manufacturer
inspectior
maintenance
recommendations, install
insulation where
appropriate to minimize
heat loss, use of
THE REGENTS OF THE computer-based control
UNIVERSITY OF MICHIGAN EU-CPP-CHPHRSG (combined heat system that enables
CENTRAL POWER PLANT and power unit) MI-0436 08/23/2018 ACT FALSE monitoring and optimal 155597 TIYR OF CO2E
WASHTENAW, Mi fuel and i flows, select
system design to
maximum efficiency, an
audible, visible, and
olfactory inspection and
maintenance routine to
minimize leaks in gas
piping
T ———— oy o O comnr [LL NGO TG R0 TG0 TG EweTU T
EEET‘T'\‘VO;&?\; LA SEQ;E;:LMA Combustion Turbine with Duct Burner |MA-0043 06/21/2017 ACT  [FALSE g;;i & :de:eci::\e AVG/EXCLUDING Ss, _|Cidation Catalyst AVG/EXCLUDING Ss, _|Oidation Catalyst AVG/EXCLUDING SS, AVGIEXCLUDING SS,
NG FIRING NG FIRING NG FIRING NG FIRING
Good combustion
Dry low NOx combustor praciices, including good
(SoLoNOx) and good equipment design, use of
gaseous fuels for good
combustion practices, iving, and proper
a%g.f{:g;;fc'mmft; ASIEU, | S0l Titan 130 Gas Turbine with LA0295 07122016 ACT | FALSE ‘(;‘g:;’\'ﬂg:?;;::;‘;’u”:"‘ 14.25 LBHR HOURLY combustion techniques (1,64 LB/H HOURLY
LA Unfired HRSG (3-08, EQT 323) fuels for good mixing, and MAXIMUM consistent W\l‘h the MAXIMUM
manufacturer's
proper combustion recommendations to
techniques (see notes
Pl maximize fuel effciency
and minimize emissions
(see notes below)
MATEP LIMITED PARTNERSHIP - Dry Low NOx Combustor i;z"ggfﬁ% oz i;z"ggfﬁ% oz e :’Eggz@“% 021 élijLCBéMMBT“ 1HR
gff&ﬁ%uﬁigﬁ;%r:L ENERGY Combustion Turbine with Duct Burner |MA-0041 07/01/2016 ACT FALSE iesdi\zz;:e Catalytic AVG/EXCLUDING SS, Oxidation Catalyst AVG/EXCLUDING SS, Oxidation Catalyst AVG/EXCLUDING SS, AVG/EXCLUDING SS,
. NG FIRING NG FIRING NG FIRING NG FIRING

Small CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
Project Process Code ApD DRAFT_|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Selective catalytic reduction 726 LB/MW-HR (GROSS)
MAPLE CREEK ENERGY LLC SULLIVAN, IN Combined Cycle Turbine CTGA “IN-0365 06/19/2023 ACT  |TRUE  [system and dry-low-Nox | 00085 POUND PER Oxidation catalyst 2 PPMVD 15% O2 BASED | ¢ iiation catalyst 0.0015 POUNDS PER 0|0:0049 POUND PER 0|CORRECTED TO 1SO
MMBTU (ON A 3-HR AVERAGE MMBTU MMBTU
‘combustors CONDITIONS
Selective Catalytic 2 PPMVD @ 15% 02 826 LB/MW-HR (GROSS)
Combined Cycle Turbine CTGB. “IN-0365 06/19/2023 ACT  [TRUE  |Reduction system and dry- é:';Ma‘{ gé%&i‘é’f“ oxidation catalyst BASED ON A 3-HR catalytic oxidation m‘?jjouws PER 0| m(g:upouwu PER 0|CORRECTED TO 1SO
low-NOx combustors. AVERAGE CONDITIONS
N Steam Injection/SCR and (2 PPMV 15% OXYGEN
WABASH VALLEY RESOURCES, LLC VIGO, IN 'é“egga'e“ G?rs‘"sa“"" Combined Cycle “IN-0371 01/11/2024 ACT  |TRUE | Good Combustion WHEN COMBUSTING Good Combustion 110 LBIMMBTU
ombustion Turbine Practices >50% NAT.GAS
ALASKA GASLINE DEVELOPMENT CORPORATION Oxidation catalyst and Oxidation catalyst and Good Combustion Good combustion practices|
Six (6) Cogeneration Gas-Fired Turbines (CO2 X DLN combustors and good (17 PPMV @ 15% O2 3- 5 PPMV @ 15% 02 3- 0.0022 LB/MMBTU 3- 0.0063 LB/MMBTU 3- 117.1 LB/MMBTU 3-HOUR
GAS TREATMENT PLANT NORTH SLOPE BOROUGH, | 20 () S06"E 00 & AK-0085 081372020 ACT [FALSE | DN sombustors and good |1 PN @ e g00d combustion control |5,00Y @ 19% O ood combustion control (00022 LBMMET. Practices and buming | ,0002 BMMBTL and clean buming fuel |1k LE
AK practices practices clean fuels (NG) (NG)
'Good Combustion Good combustion practices,
Six (6) Cogeneration Gas-Fired Turbines (Treated AK-0085 08/13/2020 ACT FALSE DLN combustors and Good |17 PPMV @ 15% 02 3- Oxidation catalyst and 5 PPMV @ 15% 02 3- Oxidation catalyst and 0.0022 LB/MMBTU 3- Practices and burning 0.0063 LB/MMBTU 3- and clean buming fuel 117.1 LB/MMBTU 3-HOUR
Gas Compressor Turbines) 'Combustion Practices HOUR AVERAGE .good combustion practices | HOUR AVERAGE |good combustion practices | HOUR AVERAGE clean fuels (NG) HOUR AVERAGE G) AVERAGE
ALASKA GASLINE DEVELOPMENT CORPORATION SCR, DLN combustors, (Good combustion practices | Good combustion practices
~ . " 2 PPMV @ 15% O2 3- (Oxidation Catalyst and 2 PPMV @ 15% 02 3- Oxidation catalyst and 2 PPMV @ 15% 02 3- 0.007 LB/MMBTU 3- 117.1 LB/MMBTU 3-
LIQUEFACTION PLANT KENAI PENNINSULA Four Combined Cycle Gas-Fired Turbines AK-0088 07/07/2022 ACT FALSE  |and good combustion HOURS good combustion practices |HOURS good combustion practices |HOURS and burning clean fuel H 'and burning clean fuels HOURS
BOROUGH, AK practices (natural gas) (natural gas)
CALPIN MID-MERIT LLC YORK ENERGY CRT DELTA| combineq Cycle Combustion Turbines “PA-0336 12/1412021 ACT | TRUE Oxidation Catalyst 2 PPMVD >=90% LOAD
Use of Natural gas, good
EL PASO ELECTRIC COMPANY NEWMAN POWER | ;010 Gycle Turbine TX-0908 08/27/2021 ACT  |FALSE |0 LowNOxBumers and |, ¢ ooy Oxidation catalyst 3 PPMVD combustion practices, and |2 PPMVD Use ofnawral gasand |
STATION EL PASO, TX scr good combustion practices
. ovidation catalvst
" g Oxidation Catalystand |2 PPMVD 15% 02 24-HR |Oxidation Catalystand |2 PPMVD 15% 02 3-HR good combustion practices
Combined Cycle Turbines TX-0939 03/13/2023 ACT  FALSE good combustion practices | AVERAGE good combustion practices | AVERAGE and clean fuel 0
Use of natural gas as fuel
’ Dry low NOx combustor |2 PPMVD 12-MONTH Good combustion practices| Good combustion practices| " g
FG LA LLC FG LA COMPLEX ST. JAMES, LA Cogeneration Units LA-0364 01/06/2020 ACT FALSE design along with SCR. ROLLING AVERAGE and catalytic oxidation 4 PPMVD and catalytic oxidation 4 PPMVD :zﬁ{r]g"yge:\nc[;em design 1096666 TONS/YR
Dry low-NOX combustion
02 0.0032 POUNDS/MMBTU | Inherently lower-polluting
LINCOLN LAND ENERGY CENTER (A/K/A with ultra-low NOX N L5PPMY @15%02 1PPMV, ADJ. TO 15% 02 W lower-polluting - gy | g\-HR (GROSS)
EMBERCLEAR) LINCOLN LAND ENERGY CENTER | Combined-Cycle Combustion Turbines 1L-0133 ACT  |FALSE low-NOx duct |2 PPMY @ 15% 02 SEE | Oxidation catalystand ~ |TURBINE LOAD > OR = | Oxidation catalystand | o | NG 3-0PERATING | Good combustion practices| /T PUCT BURNER: _~|desian, good combustion |, o nscymve
NOTES good combustion practices |60% W/O DUCT good combustion practices. ROLLING 3-OPERATING |practices and operational
SANGAMON, IL. burners; and selective BURNERS H i [t OPERATING MONTHS
catalytic reduction (SCR) 9y 24
- Bry lowNOX combustor |2 PPMVD 24-FIR ZPPWVD 24FR Use of gaseous fuel
C"é")_b'g” Cycle Gas Turbine w/ Duct Burners |, 5 4391 06/03/2022 ACT  |FALSE  |design, selective cataytic |ROLLING AVG BASED [ Satabic axdationand - |roLLING AvG BaseD | SAlaic oddation and |2 PRUVD S 1-HR TEST (pipeline-quaity natural |57 LOMWH ANNUAL
and HRSG reduction (SCR). and aood [ON 1-HR AVG o practices.| on 1-4R AVG o L - as) thermally efficient
fficiency measures |
EUCTGHRSG (North Plant): A combined cycle SCR with DLNB (Selectve Oxidation catayst Oxidaton catayst Energy e
QQFSSSAL‘L&NERGY CENTER, LLC MEC NORTH, LLC | ol gas fired combustion turbine generator | MI-0451 06/23/2022 ACT  |FALSE  |catalytic reduction with Dry ZASGP PM 24-HR ROLLING |16 :hnology and good ZA‘Z';M 24-HRROLLING 1o hnology and good 2 PPM HOURLY ;n:\ (m.e ;?;"'S;?"Sﬁ:{ﬁ?; é‘é"fﬁ’ﬁcméi'gﬁon
. with heat recovery steam generator low NOX burners) combustion practices. combustion practices. a8) pipeline q
Energy Efficiency
EUCTGHRSG (South Plant): A combined-cycle SCR with DLNE [Selective Oxidation Catalyst Oxidation Catalyst
MARSHALL ENERGY CENTER, LLC MEC SOUTH, LLC | 121, ra) gas-fired combustion turbine generator | MI-0452 06123/2022 ACT  |FALSE 2PPM24HRROLLING | rechnology and Good |20 2+HR ROLLING |ecinoiogy and Good |2 PPM HOURLY Measures and the use of . 2001019 TR 12MO

CALHOUN, MI

with heat recovery steam generator.

Catalytic Reduction with
Dry Low NOx Burners]

Combustion Practices

Combustion Practices

low carbon fuel (pipeline
quality natural gas)

ROLLING TIME PERIOD

Large CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
roiect rocess ode PD X X imit. imit imit. imit imit.
P P Cod A DRAFT_[NOX BACT NOX BACT L COBACT COBACT L VOC BACT VOC BACT L PM BACT PM BACT Limi GHG BACT GHG BACT L
MOUNTAIN STATE CLEAN ENERGY, LLC Combustion Turbine & Duct Burner (CT- AWV-0033 0110512022 ACT | TRUE |D1Y Low NOX Combustor f‘gsg%ﬁ‘ﬁ’g 023 S;’a“m"é‘;'"a:fg“n’;amn 2 PPVDV @ 1% 02 3 {good combustion practices (4 ™ Z”Q?XR@E::“&ZN’;VG Good Combustion Practice |0.006 LBIMMBTU AVG OF
MAIDSVILLE MONONGALIA, WV 01/HRSG1 & CT-02/HRSG2) with SCR HOUR BLOCK AVERAGE |and oxidation catalyst and Clean Fuel 3 4-HR TEST RUNS
" AVERAGE catalvst (W/O DUCT FIRING
Only combust pipeline
Selective Cataytc quality natural gas and Eficient turbine design,
N 2 PPM AT 15% O2 24-HR 1.5 PPM AT 15% O2 168- 2.7 PPM AT 15% O2 168- |diesel fuel oil and use good only combust pipeline 850 LB CO2/MW-H 12-MO
Natural-Gas-Fired Combined-Cycle Turbine (PO1) [W1-0300 09/01/2020 ACT  |FALSE ~|Reduction (SCR). IowNOX | g |G AV, o Sl 2 s |HRROLLING AVG., Oicalion Catalyst 9900 | 1iR AVG., NAT. GAS, [ combustion control B NATURAL GAS:| quaiiy natural gas and  |ROLLING AVG.,
when ﬁ’;n dlESEllﬂJEl ol NATURAL GAS 9 NATURAL GAS DUCT FIRING according to the diesel fuel oil, Oxidation NATURAL GAS
9 manufacturera€™s Catalyst
recommendations.
NRG CEDAR BAYOU LLC UNIT 5 CHAMBERS, TX | COMBINED CYCLE TURBINE TX-0015 03/17/2021 ACT  |FALSE OXIDATION CATALYST (4 PPMVD 3-HR ROLLING |OXIDATION CATALYST |1 PPMVD 3-HR ROLLING Low sulfur natural gas fuel |0
TETE CaTay TPPWND 6 15702 T
PANDA STONEWALL LLC PANDA STONEWALL LLC | Combustion Turbines, Two (2) and HRSG Duct |,y Reduction (SCR), with |2 PPMVD @ 15% 02 W & NORMAL OPERATIONS
LOUBOUN VA Sombus VA-0335 12182020 ACT [TRUE | Beocton e, o o b Bt |Catatic Oxdizer NORVAL OPERATION W Catatic Oxczer o S
e Mt b 'W/O DUCT BURNING .
Equipment specifications &
PORT ARTHUR LNG, LLC LNG EXPORT TERMINAL . Dry low NOX burners and Dry low NOX burers and
SerEERaON X Refrigeration Compression Turbines TX-0878 0011512022 ACT |FALSE [ BYIoW NOSBUMErs 309 1o ppw 24-4R AVG good combustion practices. |25 PPM 24-HR AVG | good combustion practices. |2 PPM 3-HR AVG et & |11 LethR work pacices - Gond 504000 TONIY
RENOVO ENERGY CENTER LLC RENOVO ENERGY selective catalytic reduction |4 poyyp @ 15% 02 /1 2PPMVD @ 15% 02/ 1 2 PPMVD @ 15% 02 /1
COMBUSTION TURBINE #1 (ULSD) PA-0334 04/29/2021 ACT  |FALSE  |(SCR) system, oxidation SCR, Catalytic Oxidizer SCR, Catalytc Oxidizer SCR, Catalytic Oxidizer  [0.0122 LBIMMBTU
CENTER LLC/RENOVO PLT CLINTON, PA s HR HR HR
selective catalytic reduction selective catalytic reduction selective catalytic reduction selective catalytic reduction
COMBUSTION TURBINE #2 (ULSD) PA-0334 0412012021 ACT  |FALSE |(SCR) system, oxdation | 1,27 VP @ 15% 02/ 1| (5CR) system, oxidation |27 MV0 @ 15% 02/ 1| (5cR) system, oxdation [ 2,27VP @ 15% 02/ |(cR) system, owidation  |0.0122 LBMMBTU
catalyst. catalyst. atalyst atalyst
&im?:zl?" TURBINE w DUCT BURNER #1 | b5 5334 04/29/2021 ACT  [FALSE  |SCR, Catalytic Oxidizer f‘;PMVD @15% 021 |scR Catalytic Oxidizer :‘; PPMVD @ 15% 0211 |50 Catalytic Oxidizer :‘S PPMVD @ 15% 02/ 1 |sep caraiytic Oxidizer  |0.005 LBIMMBTU
COMBUSTION TURBINE w DUCT BURNER #2 . SCR, CATALYTIC 2 PPMVD @ 15% 02/1 |SCR, CATALYTIC 1.5 PPMVD @ 15% 02/ 1 [SCR, CATALYTIC 1.6 PPMVD @ 15% 02/ 1 [SCR, CATALYTIC
(Natural Gas) PA0334 0412012021 ACT | FALSE  |0xi017eR HR OXIDIZER HR OXIDIZER HR OXIDIZER 0.005 LBMMBTU
Dry low-NOX combustors |2 PPMVD AT 15% 02 24- 4.3 PPMVD AT 15% 02 875 LB/IMWH 12-MO
SHADY HILLS ENERGY CENTER, LLC SHADY HILLS | GE 7HA.02 Combustion Turbine and HRSG with | ¢ 371 06/07/2021 ACT  |FALSE [and Selective Catalyic | HOUR BLOCK AVERAGE [ 147 Puiting el Wit | URgINE LOADS v Low-emitting fuel ROLLING (PRIMARY
COMBINED CYCLE FACILITY PASCO, FL Duct Firing Reduction (SCR) BASIS (BACT) 'good combustion practices 90%); THREE 1-HR BACT)
Dry low-NOX combustors (2 PPMVD AT 15% O2 24- Clean burning fuel with 4.3 PPMVD @15% 02
1-on-1 combined cycle unit (GE 7HA) FL-0367 07/27/12018 ACT FALSE |and Selective Catalytic HOUR BLOCK AVERAGE 00d cumhusglmn ractices (TURBINE LOADS a%q¥
Reduction (SCR) BASIS (BACT) B P 1909%); THREE 1-HR RUNS
Dry, low NOx burners and
COMBUSTION TURBINE GENERATORS, (3) selecive catalytc reduction
VIRGINIA ELECTRIC AND POWER COMPANY " . 604 LBS CALENDAR Oxidation catalyst and 416 LBS CALENDAR
DOMINION ENERGY - BRUNSWICK BRUNSWICK, VA wﬁ;l\lzr:;:;gpemmg Scenario - Turbine Blade | VA-0334 12/01/2020 ACT | FALSE ﬁ‘;;)m":‘n"c: o ppmug. | PAYIPER TURBINE good combustion praciices. | DAY/PER TURBINE
at 15% O2.
Dry, low NOX burners and
COMBUSTION TURBINE GENERATORS, (3) selective catalytic reduction
604 LBS CALENDAR Oxidation catalyst and 416 LBS CALENDAR
¥‘:|:‘r|Ag|(e[na(e Operating Scenario - Turbine VA-0334 12/01/2020 ACT FALSE ;Sei:r)m\f:!"hc: L\J'OZKD J— DAY/PER TURBINE good combustion practices. | DAY/PER TURBINE
at 15% 02.
110 PPMVD, 15% 1750 PPMVD, 15%
WPL- RIVERSIDE ENERGY CENTER WPL- Natural Gas Fired Combustion Turbine (P20, OXYGEN AVG. ANY 24- . 118 L8 CO2MMBTU
" (WI-( 28/2020 ACT -
RIVERSIDE ENERGY CENTER ROCK, Wi P21) Phase | Commissioning 0306 02/28/2020 ACT | FALSE O[HR OPERATIONAL O v 24 0|0 SEENOTES Ol HEAT INPUT
PERIOD
150 PPMVD, 15%
55 PPMVD, 15% OXYGEN ¥
g;“l‘”g'hsas :\: "CE" Combustion Turbine (P20, W1-0306 02128/2020 ACT  |FALSE o[ AVG. ANY 24-HR of QXYSEN A L 2+ o|o (sEE NOTES)
) Phase Il Commissioning (OPERATIONAL PERIOD
PERIOD
Natural Gas Fired Combustion Turbine (P20, (’)’X"VPGPE“’QV&GHL@NV "
P21)- Startup operation during Phase | W1-0306 02/28/2020 ACT  |FALSE AN
Commissioning PERIOD
Natural Gas Fired Combustion Turbine (P20, 55 PPMVD, 15% OXYGEN
P21)- Startup operation during Phase I W1-0306 02/28/2020 ACT  |FALSE 0|AVG. ANY 24-HR

Commissioning

OPERATIONAL PERIOD

Large CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
Project Process Code App DRAFT_|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
MIDLAND COGENERATION VENTURE LIMITED 2 PPM PPMVD AT 2 PPM PPMVD AT Tow Carbor TUer, goo
PARTNERSHIP MIDLAND COGENERATION VENTURE |EUCTGHRSG1 MI-0455 02/01/2023 ACT  |FALSE f:g‘zg‘e“;:‘sn"’“"‘° 15%02; 24-HR ROLL | Oxidation catalyst 15%02; 24-HR ROLL | Oxidation catalyst ::';‘;‘;Se‘;:g:r::;ms' ooty
LIMITED PARTNERSHIP MIDLAND. Mi AVG EXC SUISD AVG EXC SUISD energy eff
Dry low NOX burners and An oxidation catalyst for An oxidation catalyst for ow carbon fuel (pipeline
3 PPM PPMVD AT 3 PPM PPMVD AT quality natural gas), good (430349 TIYR 12-MO
LANSING BOARD OF WATER AND LIGHT LBWL- ’ seleciive catalytc reduction CO control for each 9 LB/H HOURLY EXCEPT [VOC control for each
ERICKSON STATION EATON, M1 EUCTGHRSGL MI-0454 1212012022 ACT  |FALSE ~ [[SISE0 SO eauion 1s0602: 2R roLL  |COSOeemen 10 e e acn g [15%02: HoURLY ExC combustion practices, and [ROLLING TIME PERIOD;
AVG EXC SUISD suisD energy effciency DUR. ALL MODE
CTGIHRSG unit. combustion pracices. combustion pracices. Enermy o
Low carbon fuel (pipeline
Drylow NOX bumers and | oy 16060 241 | AN 04O cataystior |, o ooy A An oxdation cat@ySt 101 | pow ppavD AT [ e K
seleciive catalytc reduction : CO control for each VOC contol for each : 430349 TIYR 12-M0
EUCTGHRSG2 MI-0454 12/20/2022 ACT  |FALSE ROLL AVG EXCEPT 15%02; 24-HR ROLL 15%02; HOURLY EXC combustion practices, and
for NOx control fr each | Sore /Y0 CTGIHRSG unit, good | 24 HR R CTGIHRSG unit, good | 157092 HOURLY combustion pre ROLLING TIME PERIOD
CTG/HRSG unit. practices. practices. meagzms Yy
Low carbon fuel (pipeline
Dry low NOX burners and ) An oxidation catalyst for An oxidation catalyst for
LANSING BOARD OF WATER AND LIGHT LBWL-- EUCTGHRSGL 10447 00772021 ACT | FaLsE | SElectve catalic reduction gg;ﬁ/:;ﬁ‘fs”- INCL 16 control for each ‘;SQAPQTA'”R ROLLAVG |0¢ control for each 3 PPM HOURLY EXCEPT gg;'gi;ﬁ:’a'rsfjc)eg“;f ', [430349 TR 12.00
ERICKSON STATION EATON, MI for NOX control for each CTGIHRSG unit, good CTGIHRSG unit, good | STARTUP SHUTDOWN P 2 | ROLLING TIME PERIOD
o O control COMBINED CYCLE CTemRSG unt, STARTUPISHUTDOWN R ) energy efciency
pracices. combustion pracices. energy ef
Low carbon fuel (pipeline
:&mﬂ”ﬂi’:ﬁ;@fi:&”ﬂn 60 LB/H HOURLY; INCL 2"0‘1’2‘:‘::‘"“;2‘1‘{‘5‘ for |4 pPM 24-HR ROLL AVG C"Dgx'cfn‘“"’:‘ ;‘:‘;’j‘h 3 PPM HOURLY; EXCEPT qualty natural gas), good [0 00 oo
EUCTGHRSG2 MI-0447 01/07/2021 ACT  |FALSE |3elective catalyti reduction | syt iy O ooy foreach o |EXCEPT YOS conralforeach  |burinG combustion practices, and |fes e VTR A2MO
° COMBINED CYCLE . 9 STARTUPISHUTDOWN 9 STARTUPISHUTDOWN energy effcienc
TGIHRSG unit combustion praciices. combustion praciices. energy ef
An oxidaion catalyst for An oxidaion catalyst for Low carbon fuel (pipeline
- e Dry low NOX bumers and |3 PPM PPMVD@15%02; 4 PeM 3 PPM PPMVD@15%02; quality natral gas), good
EUCTGHRSGL-A 67 MMBTUIH NG fired CO control for each VOC conrol for each 430349 TIVR 12-M0
combustion turbine generator coupled with  heat |MI-0441 12/21/2018 ACT |FALSE  [selectve cataytc recution [24-H ROLL AVG; SEE SR EOMAUsoeh - |ppmvD@issozaen [(0Gortdionesen | HouRLY combuston practices and [420349 TYR1ZMO
recovery steam generator (HRSG) for NOX control. NOTES oo w9000 |ROLL AVG; SEENOTES |1 IMRSS Wk 9900 | ExCSTARTISHUT; NOTE enrgyofciency
Dry low NOX burners and An oxidation catalyst for An oxidaion catalyst for sty s gosy. good
EUCTGHRSG2--A 667 MMBTU/H natural gas |\ 0441 12212018 ACT | FALSE | e e e |3 PPM PPMYD@15%02; |CO contolfor each 4 PPV PPMVD@15%02; |0 Zeon SIS (3 b PPMVD@15%02; e 420, 990¢, | 430340 TR 12.10
fired CTG with a HRSG i 24.H AVG; SEE NOTES  [CTG/HRSG unit, good | 24-H AVG; SEE NOTES 9 HOURLY; SEE NOTES 4 ROLLING TIME PERIOD
for NOX control, combustion praciices. energy efciency
combustion praciices. energy ef
Qg?f! IZEOWER COMPANY PLANT BARRY Two 744 MW Combined Cycle Units AL-0328 11/09/2020 ACT  |FALSE  [SCR Z@Zm g;OUR AVE! | Oxidation Catalyst 23.8 LB/HR 3 HOUR AVG | Oxidation Catalyst 13.6 LB/HR 3 HOUR AVG
Good combustion Good combustion
SCR with DLNB (Selective |2 PPM PPMVD @15% 02. | Oxidaton catalyst 4 PPM PPMVD @15% O2. | practices, inlet air praciices, nlet air 1911481 TIVR 12:M0
4 PPM PPMVD@15%02,
INDECK NILES, LLC INDECK NILES, LLC CASS, Mi  |FGCTGHRSG “MI-0445 11/26/2019 ACT  |TRUE  [Catalytic Reduction with | 24HR ROLL AVG technology and good ~[24HR ROLL AVG conditioning, and the use 4 conditioning, and the use | ROLLING TIME PERIOD;

Dry Low NO Burners)

EXCEPTSS

combustion practices.

EXCEPT SS

of pipeline quality natural
gas.

HOURLY; EACH

of pipeline quality natural
gas.

EACH CTGHRSG

Large CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
Project Process Code App DRAFT_|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Energy eficiency measures|
FGCTGHRSG (2 Combined Cycle CTGs with |1 0400 010412017 ACT | FALSE f;; "‘”c‘"re%tg‘auﬁ‘sxfﬁ‘g’e 38.1 LB/H 24-H ROLLING f;z‘ﬁ:;‘l‘;" C:‘:;VS‘W " 24.7 LBIH 24-H ROLLING ?:g‘an‘;’g Ci‘:ﬁm 4 |aPPMTESTPROTOCOL and the use of a low carbon| 2097001 T/YR 12-MONTH
HRSGs) b ™ | AVERAGE gy and g AVG 9y WILL SPECIFY fuel (pipeline quality natural |ROLLING TIME PERIOD
low NOX burners) combustion practices. Combustion Practices I
HOLLYFRONTIER EL DORADO REFINING LLC 0.0021 LBIMMBTU 3- 0.0066 LB/MMBTU 3-
y 25 PPMVD 1-HOUR Proper combustion and |40 PPMVD 3-HOUR Proper combustion and Proper combustion and
HOLLYFRONTIER EL DORADO REFINERY BUTLER, |L3804 KS-0041 103072019 ACT  |FALSE  [steamiuater injection |20 P NEOUEOLE - [opet oo AT v HOUR ROLLING S HOUR ROLLING
Ks AVERAGE AVERAGE
Good combustion 0.004 LBMMETU
2 PPM EACH; 24-HR 2 PPM PPMVD; EACH 2739722 TIYR 12-MONTH
THOMAS TOWNSHIP ENERGY, LLC THOMAS y practices, cry low NOX d Oxidation catalyst and J Oridation catalystand  [HOURLY; NOT Low sulfur fuel and good [0.0034 LBIMMETU
TOWNSHIP ENERGY, LLC SAGINAW, MI FGCTGHRSG MI-0442 08/21/2019 ACT |FALSE |1\ mers and selective | SOLLAVG EXCEPT |00y combustion practices | N 26 HR AVG.NO- 000y compustion practices. | STARTUPISHUTDOWN;E |combuston practices. |HOURLY; EACH UNIT |Eer eficenc OLLING TIME PERIOD;
. . STARTISHUT STARTISH EACH UNIT
catalytic reduction (SCR). ACH UNIT
ESC TIOGA COUNTY POWER, LLC ESC TIOGA oD @ 15% 02/ 1 Lo PPVD @ 5% 0271
COUNTY POWER LLC/ELEC PWR GEN FAC TIOGA, |COMBUSTION TURBINE/DUCT BURNER PA-0333 0812012019 ACT  |FALSE |SCR, Cataiytc Oidizer  |2PPMVP @ ofim e
PA
Selective Catalytic Add on Oxidation Catalyst
COGEN TECH LINDEN VENTURE LP COGEN TECH | 250 MW COMBINED CYCLE COMBUSTION Reduction, Dry Low NOx, | 8:3 LB/H AV OF THREE | Oxidation catalyst and use |11.1 LB/H AV OF THREE |16 of Natural Gas as |2 -B/H AV OF THREE
N Ve R e I e o NJ-0088 0713012019 ACT  [FaLsE | Reducton, by Los ONE H STACK TESTS [ of clean buring fuels, |ONE H STACK TESTS ol Nalura @8 85| ONE H STACK TESTS
. 92585 |EvERY 5 YR natural gas and ULSD  |EVERY 5 YR primary fuelfor pollution. £y 's vR
Primary fuel prevention
LOUISIANA GENERATING, LLC BIG CAJUN | POWER . A Dry low NOX Burners & |23 PPMV THREE HOUR 25 PPMV THREE HOUR
PLANT POINTE COUPEE, LA Combustion Turbine #1 (EQT0002, CTG-1) LA-0365 06/27/2019 ACT  TRUE  (tor ijection ROLLING AVERAGE ROLLING AVERAGE
) A lowNOX bumers & |23 PPMV THREE HOUR 25 PPMV THREE HOUR
Combustion Turbine #2 (EQT0003, CTG-2) LA-0365 0612712019 ACT | TRUE (O oW NOK B TREE 1o of 22 PP TR O
T ———" OO Oy AT GRGaToT OO Oy AT GRGaToT P ——
CHICKAHOMINY POWER LLC CHICKAHOMINY Three (3) Mitsubishi Hitachi Power Systems y . 2PPMVD 15% 02 1 HR [ catalyst and good 1PPMVD @ 15% 023 catalyst and good 0.7 PPUVD @ 15% 023 o 812 LBICOZE/MW-H 12
VA-0332 06/2412019 ACT  [FALSE [bumers and slective |20 et ‘ LRee et ‘ o R combuston practices and |2 Le/CO2EMWH
POWER LLC CHARLES CITY, VA combustion turbine generators catalyic reducton (SCR). combuston practices (e.g combuston practices (e.g. piemerion
Three (3) Mitsubishi Hitachi Power Systems . dry, low NOX bumers and [703 LB/TURBINE/CAL. | Oxidation catalystand |21 LB/TURBINE/DAY 24
Combustion VA-0332 06/24/2019 ACT | FALSE | giecrive cataytc reduction | DAY 24 HR TOTAL good combustion practices [HR TOTAL
Use of ow carbon fuel
’ Steam injection, good |25 PPM AT 15% 02; 30 (natural gas), good
CONSUMERS ENERGY COMPANY JACKSON FGLMDBhl 6 (6 com "'“f\" cycle natural gas fired |y, 5439 04/02/2019 ACT  |FALSE |combustion practices and | DAY ROLLING AVG; mbuston practices, and [L0002%7 TR 12 MONTH
GENERATING STATION JACKSON, MI CTG each equipped with a HRSG) oty combus matural ame. |EAGH UNIT coroy effcioney
measties.
Seleciive Catalytic
Reduction (SCR) and low- |2 PPMV 3-UNIT 2 PPMV 3 OPERATING 4733910 TONSIYEAR 12-
é‘;%ﬁzg'fﬁfﬁf”‘o”' LLC JACKSON ENERGY | o mbined-Cycle Combustion Turbine 1L-0130 12/31/2018 ACT  |FALSE  [NOxtechnology (dry low- |OPERATING HOURS @ | Oxidation catalyst HOUR AVERAGE @ 15% Good combustion practices | 3 202q LBMMETY 3-HR | Equipment design and | yonmi RoLLING
| NOX combustion 15% 02 o2 proper ops AVERAGE
technology)
Tow NOX Burmers, SCR, Oidation Catalyst, Proper Catalylc Oxidation, Proper Combust ow carbon fuel
VENTURE GLOBAL CALCASIEU PASS, LLC Combined Cycle Combustion Turbines (CCCTL to o000 0O21/2018ACT | FALSE |t o orners, SCR. |25 pPuv 30 DAY o o eoner |5 PPy 30 DAY ROLLING| 2 Oxaten. POPEr 1.1 Py 3 HoUR e o 2602275 TIYR ANNUAL
CALCASIEU PASS LNG PROJECT CAMERON, LA |CCCTS) and Goox ROLLING AVERAGE [DeSiOn € AVERAGE Equipment Design AVERAGE gas and ToTAL
ESC BROOKE COUNTY POWER |, LLC BROOKE GE 7HA.0L Turbine AWV-0032 0OMB2018 ACT | TRUE |DYLowNOxBumers, |5, oo Oxidation Catalyst, Good |1, 1 g Oxidation Catalyst, Good [g 1| e e el 6.9 Lo Use of Natural Gas, Model [, o0 oo
COUNTY POWER PLANT BROOKE, WV urbine Scr Combustion Practices Combustion Practices Gas, So0 - GETHA
APV RENAISSANCE PARTNERS RENAISSANCE COMBUSTION TURBINE UNIT wio DUCT oA
ERERGY ConTER GREENE o Syl PA-0319 08/27/2018 ACT  |TRUE  [scR 2PPMDV @15% 02 [Oxidation Catalyst 2PPPDV @15% 02 [Oxidation Catalyst 1 PPMDV @15% 02 0[0.0043 LBMMBTU
COMBUSTION TURBINE UNIT with DUCT oA
Syl PA-0319 08/27/2018 ACT | TRUE 0|14 PPMDV @15% 02
Seleciive catalytic reduction
(SCR) and low-NOx . oWy @ 15% 023 2PPMY @ 15% 023
CPV THREE RIVERS, LLC CPV THREE RIVERS ’ p technology (cry| g OPERATING-HOUR, Equipment design and
ENEROGY CENTER GRUNDY. 1L Combined Cycle Combustion Turbines 1L-0129 ACT  [FaLsE |combustion technol UNIT OPERATING Oxidation catalyst LD N e o o
technology for natural gas; AVERAGE
water injection for ULSD)
g . Good combustion 2 PPMVD AT 15%02;  [Oxidation catalyst 2 PPMVD EACH Several energy efficiency  [1425081 TIYR EACH
e e e Ny ‘FGbTURBéDhEl‘S S °°’"b‘?ed cycle o b“‘s“"" MI-0432 07/30/2018 ACT  |FALSE  |practices, DLN burers and| EACH INDIV. CT/HRSG  |technology and good CTIHRSG TRAIN; 24-HR |7 Odalion calalyst and |1 PPV oL measures and the use of | CTHRSG TRAIN; 12-MO.
. urbine and heat recovery steam generator trains) SCR. TRAIN combustion practices.  [ROLL AVG 9 L natural gas. ROLL TIME PER
SCR with DLNB (Selective |2 PPMVD AT 15%02; 24- [Oxidation catalyst 0.0045 LBIMMBTU EACH [Oxidation catalyst 0.0026 LBIMMBTU EACH 2042773 TIYR 12:MO
DTE ELECTRIC COMPANY BELLE RIVER COMBINED | FGCTCHRSG (EUCTGHRSGL & MI-0435 07/16/2018 ACT  |FALSE [ catalytic reduction with cry |H ROLL AVG; EACH  technology and good UNIT; 24-H ROLL AVG; |technology and good Energy effciency measures |ROLLING TIME PERIOD;

CYCLE POWER PLANT ST. CLAIR, MI

EUCTGHRSG2)

low NOX burners).

UNIT;

combustion practices.

NOTS.S.

combustion practices.

UNIT; HOURLY EXCEPT
.S,

EACH UNIT
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Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15210
RBLC Search Date: 1/31/2025
Project Process Code App DRAFT_|NOX BACT NOX BACT Limit COBACT CO BACT Limit VOC BACT VOC BACT Limit PMBACT PM BACT Limit GHG BACT GHG BACT Limit
effciency measures
EUCTGHRSG (North Plant): A combined-cycle SCR with DLNB (Selective Oxidation catalyst 4 PPMVD AT 15%02; 24- | Oxidation catalyst Energy Y
MARSHALL ENERGY CENTER LLC MEC NORTH, LLC d 2 PPMVD AT 15%02; 24- d 4 PPMVD AT 15%02; and the use of a low carbon| 178297 TIYR 12-MO
: natural gas-fired combustion turbine generator | MI-0433 06/20/2018 ACT |FALSE | catalytc reduction with Dry : 24- |\ cehnology and good HROLL AVG: NOT INCL_|technology and good :
AND MEC SOUTH LLC CALHOUN, MI it Rk vty Stomm Gonerator P S HROLL AVG; NOTS'S, P S e [HoURLY el peine quaty nara)| ROLL T PERIOD
Energy effciency measures|
EUCTGHRSG (South Plant): A combined cycle SCRith DLNB (Selecive |, o at1coc 5 |O¥idation catalyst 4 PPMV AT 15%02; Oxidation catalyst 4 PPMVD AT 15%02; o o of 2o carber| 1978297 TIVR 12-MO
natural gas-fired combustion turbine generator | MI-0433 06/29/2018 ACT  |FALSE | catalyic reduction with dry technology and good 240HR ROLL AVG; NOT | technology and good NOT INCL
HR ROLL AVG NOT S.5. fuel (pipeline quality natural | ROLLING TIME PERIOD
with heat recovery steam generator. low NOX burners). combustion practices. (5.5 combustion practices. ~[STARTUPISHUTDOWN e
SCR with DLNE (Selective s
INDECK NILES LLC INDECK NILES LLC CASS, Mi | FGCTCHRSG (2 Combined Cycle CTG with |y 431 06/26/2018 ACT |FALSE | Catalytic Reduction with | 201 /A1 15%02 24-HR
HRSGS) S ROLL AVG
ry Low NOX Burners)
Energy effcient
GE Combustion Turbine - Option 1 - Normal y dry, low NOX bumers and |2 PPMVD @ 15% 02 1 H | Oxidation catalystand |1 PPMVD@ 15% 02 3 HR [Oxidation catalystand 0.7 PPMVD @ 15% 02 3 883 LB CO2E/MW-H 12
NOVI ENERGY CAGT, LLC USA, VA Operation VA-0328 0412612018 ACT  (FALSE  [cojccyve catalytic reduction [AV good combustion practices | AV/WITHOUT DB good combustion practices |HR AV/WITHOUT DB m“g'fg%‘eﬁ’s’“““s and {0 ROLLING TOTAL
1.8 PPMVD @ 15% 02 3 Energy effcient
Siemens Combusion Turbine - Option 2 - Normal DRY, LOW NOX 2 PPMVD @ 15% 02 1 H  [Oxidation catalyst & good Oxidation catalystand |1 PPMVD @ 15% 02 3 H 883 LB COZEMW H 12
Operation VA-0328 04/26/2018 ACT  |FALSE |5 p\eRs & SCR ™ combustion practice H AVIWITH OR WITHOUT |4 combustion practice | AVAWITHOUT DB ‘C:ng‘:f(‘;";"“e"’s’ac”ces and 140 ROLLING TOTAL
GE Combustion Turbine - Tuning & Water . dry, low NOx bumers and (638 LB/TURBINE/CAL | Oxidation catalystand  |194 LBITURBINE/DAY 24
Washing VA-0328 04/26/2018 ACT | FALSE | DAY 24 HR AV good combustion praciices [HR AV
Siemens Combustion Turbine - Tuning & Water |, dry, low NOX bumers and (564 LB/TURBINE CAL | Oxidation catalystand  |300 LBITURBINE/DAY 24
Washing VA-0328 04/26/2018 ACT | FALSE | DAY 24 HR AV good combustion praciices [HR AV
Seleciive Catalytic 1.5 PPM @ 15% 02 1+HR,
PALMDALE ENERGY, LLC PALMDALE ENERGY g 2 PPM @ 15% 02 1-
PROJECT LOS ANGELES, CA Combustion Turbines (GEN1 and GEN2) CA-1251 0412512018 ACT | FALSE - [Reduction,DryLawnox (£ S Oxidation Catalyst DEMO LIMIT, Wi0 DUCT
HARRISON POWER HARRISON POWER HARRISON, |General Electric (GE) Combustion Turbines OH-0377 04116/2018 ACT | FALSE |(10% NOX bumers and |29.5 LB/ WITH DUCT  [Good combustion pracices|17.9 LB/H WITH DUCT | Good combustion practices 4.36 LB/H WITH DUCT g:;dlc‘;"“"""e“sﬂil':‘”f:“"ﬁf ggﬁizafémz:gg’é”m High efficient combustion EI?JD[?TL:\IJ’Q:A,;;V\QEE
(P005 & POOG) an SCR system BURNER. SEE NOTES. |and oxidation catalyst |BURNER. SEE NOTES. |and oxidation catalyst | BURNER. SEE NOTES. pipeline quality Noree technology Noree
Mitsubishi Hitachi Power Systems (MHPS) OH-0377 04110/2018 ACT | FALSE |0 10w NOX bumers and |28 LB/ WITH puCT Good combustion practices|17.1 LB/H WITH DUCT | Good combustion practices|9.8 LB/H WITH DUCT g:d“" I"‘;""’"be“s:“‘;’:‘“'na:“"ﬁs gﬁﬁi LBBJ:‘::"‘E; us‘gg“ High efficient combustion é‘z‘j&":‘/""m;;v‘gg:
Combustion Turbines (P007 & POOS) an SCR system BURNER. SEE NOTES. |and oxidation catalyst |BURNER. SEE NOTES. |and oxidation catalyst | BURNER. SEE NOTES. pipeline qualty il g technology iy g
PIPELINE NATURAL PIPELINE QUALTTY
ENTERGY TEXAS INC MONTGOMERY COUNTY ) SCR and Dry LowNOx |2 PPMVD 15% 02 1- 2 PPMVD 15% 02 3 2 PPMVD 15% 02 3
POWER STATIOIN MONTGOMERY, T COMBINED CYCLE TURBINE TX-0834 03/30/2018 ACT  |FALSE ~ [o5m 20 [ OXIDATION CATALYST |2 20HY0 1576 O Oxidation catalyst o < oS, 600D 125.7 TONIYR NATURAL GAS, GOOD. 884 Lewi

Large CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15210
RBLC Search Date: 1/31/2025
Project Process Code App DRAFT_|NOX BACT NOX BACT Limit COBACT CO BACT Limit VOC BACT VOC BACT Limit PMBACT PM BACT Limit GHG BACT GHG BACT Limit
ESC HARRISON COUNTY POWER, LLC HARRISON | o 20 oo AWV-0029 03272018 ACT | TRUE |PTV-LowNOXBumers, |32.9 LBJHR 1-HOUR Oxidation Catalyst, Good |20 LB/HR 1-HOUR Osidation Catalyst, Good |11 4 e e e el | o Lo Use of Natural Gas, Model |g0c 0 oo
COUNTY POWER PLANT HARRISON, WV - scr AGE Combustion Practices | AVERAGE Combustion Practices Gas, Goo GETHA
1PPMVD@15% O2
SEMINOLE ELECTRIC COOPERATIVE, INC. 2-0n-1 natural gas combined-cycle unit (GE
FL-0364 03/21/2018 ACT
SEMINOLE GENERATING STATION PUTNAM, FL 7HA.02) FALSE Oxidation catalyst \ggl:gm DUCT BURNER
a 2 PPMVD @ 15% 02 30- |Oxidation catalyst, good 2 PPMVD @ 15% O2 30- ¥
Igmggifﬁ‘(é%gg;g;ﬂ?g; JSGPHREV .7 |DuaHuel CT and HRSG with duct burer “TN-0164 02/01/2018 ACT  [TRUE | SCR g00d combustion 155y G wEN combustion desig & DAY AVG WHEN Good combustion design & 1600 LEIMWH 12 MONTH
{ han & pr BURNING NATURAL GAS |practice BURNING NATURAL GAS P
RENOVO ENERGY CENTER, LLC RENOVO ENERGY 2 PPMDV CORRECTED 1 PPMDV CORRTECTED
. “PA-0316 01/26/2018 ACT
CENTER, LLC CLINTON, PA Combustion Turhine Firing NG TRUE  |SCR 70 15% 02 70 15% 02
1PPMVD@15% O2 FOR
FLORIDA POWER AND LIGHT COMPANY DANIA Clean burning fuel with |43 PPMVD@15% 02 AT
-on- FL-0363 12/04/2017 ACT
BEACH ENERGY CENTER BROWARD, FL 2-on-1 combined cycle unit (GE 7HA) FALSE lean pre-mix trbines | LOADS > 90% Clean fuels NATURAL GAS
Energy efficiency measures
FILER CITY STATION LIMITED PARTNERSHIP FILER |EUCCT (Combined cycle CTG with unfired SCR with DLN (Selective |3 PPM 24-H ROLLAVG., | Oxidation catalyst 4 PPM 24-HROLLAVG., and the use of a low carbon| 992286 TIYR 12-
Ty AT AT o MI-0427 11/17/2017 ACT  |FALSE | catalytic reduction with cry [EXCEPT technology and good EXCEPT e e pERIOD
+ low NOX bumers). STARTUP/SHUTDOWN | combustion practices. STARTUP/SHUTDOWN gas)(” ipeline quality
LONG RIDGE ENERGY GENERATION LLC - 26.1 LB/H EXCEPT Oxidation catalyst and 15.9 LB/H EXCEPT Oxidation catalyst and 4.54 LB/H EXCEPT high eficiency combustion
HANNIBAL POWER LONG RIDGE ENERGY ’ dry low NOX burners and | STARTUP AND good combustion practices [STARTUP AND good combustion practices [STARTUP AND 775 LBIMW-H SEE
GENERATION LLC - HANNIBAL POWER MONROE, | Seneral Electric Combustion Turbine (P004) OH-0375 11072017 ACT  |FALSE |/ ScR system SHUTDOWN. SEE as recommended by the | SHUTDOWN. SEE as recommended by the | SHUTDOWN. SEE E’iﬂffﬂsﬁ;;:"l’fe"de“ NOTES.
OH NOTES manufacturer, NOTES manufacturer, NOTES Y
oxidation catalyst and shall oxidation catalyst and shall
operate the emissions unit operate the emissions unit
high efficiency combustion |1000 LB/MW-H WITH
¥ dry low NOx bumers and | 25.1 LB/H WITH DUCT in accordance with good 15.3 LB/H WITH DUCT in accordance with good 8.8 LB/H WITH DUCT
Mitsubishi Combustion Turbine (PO0S) OH-0375 11072017 ACT  |FALSE | 'S e system BURNER. SEE NOTES. |combustion practices as |BURNER. SEE NOTES. | combustion practices as | BURNER. SEE NOTES. Dractices 28 fecommended | PUCT SURNER. SEE
recommended by the recommended by the Yy
manufacturer manufacturer
oxidation catalyst and shal oxidation catalyst and shal
operate the emissions unit operate the emissions unit
high efficiency combustion |1000 LB/MW-H WITH
" . v dry low NOx bumners and  27.1 LB/H WITH DUCT in accordance with good 16.5 LB/H WITH DUCT in accordance with good 9.5 LB/H WITH DUCT
Siemens Combustion Turbine (P006) 00375 LOTIZOLTACT |FALSE oy SCR system BURNER. SEE NOTES. |combustion pracices as [ BURNER. SEE NOTES. |combustion praciices as | BURNER. SEE NOTES. practices as recommended | DUCT BURNER. SE&
recommended by the recommended by the 4
manufacturer manufacturer
osidation catalyst and good osidation catalyst and good
GUERNSEY POWER STATION LLC GUERNSEY Combined Cycle Combustion Turbines (3, OH-0374 101232017 ACT | FaLSE |O1Y10WNOXbumers and [33.85 LEIH WITH DUCT |combusiion practices a5 [20.76 LE/H WITH DUCT  |combustion practices as (1173 LB WITHDUCT | e oone o 00073 LEIMMBTU SEE D e o e o
POWER STATION LLC GUERNSEY, OH identical) (P001 to PO03) SCR BURNER. SEE NOTES. | recommended by the BURNER. SEE NOTES.  |recommended by the BURNER. SEE NOTEs,  [PPeine 93 |NoTES. B e ety NoTEeS -
manufacturer manufacturer d g
OREGON ENERGY CENTER OREGON ENERGY Combined Cycle Combustion Turbines (two, Orylow NOX combustors |, 3| g1y witH DUCT  |oxidation catalyst and good |15.5 LB/H WITH DUCT | oxidation catalyst and good |8.8 LBIH WITH DUCT 401921 LB/H SEE
d OH-0372 00/27/2017 ACT  [FALSE  [and selective catalyic s

CENTER LUCAS, OH

identical) (P001 and P002)

reduction (SCR)

BURNER. SEE NOTES,

combustion control

BURNER. SEE NOTES

combustion control BURNER. SEE NOTES

high efficiency combustion
design
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Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 1/31/2025
Proiect Process Code. App DRAFT_|NOX BACT NOX BACT Limit COBACT CO BACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
TRUMBULL ENERGY CENTER TRUMBULL ENERGY | Combined Cycle Combustion Turbines (two, OH-0370 0010712017 ACT | FaLSE f&wﬂ;‘g;gzﬁ;‘f“ 253 LB/HWITHDUCT | Good combustion controls [15.5 LB/H WITH DUCT | Good combustion controls |8.8 LB/H WITH DUCT High efficient combustion  |833 LB/MW-H SEE
CENTER TRUMBULL, OH identical) (P001 and P002) catalytic reduction (SCR) BURNER. SEE NOTES. and oxidation catalyst BURNER. SEE NOTES. and oxidation catalyst BURNER. SEE NOTES. technology NOTES.
7273 BTUIKW-HR 12-
NTE CONNECTICUT, LLC KILLINGLY ENERGY y 2 PPMVD @15% 02 1 0.9 PPMVD @15% 02 1
CENTER WINDHAW, T Natural Gas wio Duct Firing CT-0161 06/30/2017 ACT  |FALSE  [scr g ot Oxidation Catalyst A4 Oxidation Catalyst 0.7 PPMVD @15% 02 Use ofow caibon el MONTH ROLLING (NET
. - 2 PPMVD @15% 02 1 1.7 LBIMMBTU 1 HOUR
Natural Gas w/Duct Firing CT-0161 06/30/2017 ACT  |FALSE  [scr g o Oxidation Catalyst ook Oxidation Catalyst 1.6 PPMVD @15% 02
Combined Cycle Turbine with Heat Recovery Selective Catalytic Selective Catalytic
SOUTHWESTERN PUBLIC SERVICE COMPANY 2 PPMVD 15% 02 3-H 2PPMVD 15% 02 3-H |Oxidation catalyst and Pipeline quality natural gas;
Steam Generator, fired Duct Burners, and Steam |TX-0819 04/28/2017 ACT FALSE  |Reduction (SCR) and Dry Reduction (SCR) and Dry 3.5 PPMVD 15% 02 0 Pipeline quality natural gas [960 LB / MW H
GAINES COUNTY POWER PLANT , TX roine Gonorauey B aoem) AVG [ierienis AVG good combustion practices good combustion practices
. *PA 2 PPMDV CORRECTED 2 PPMDV CORRECTED 1 PPMDV CORRECTED
Combustion Turbine without Duct Burner PA-0315 04/12/2017 ACT | TRUE 2 s Oxidation Catalyst 2 s o 0 0[0.0072 L& MMBTU 0[879 LB MWH (GROSS)
Combustion Turbine With Duct Burner *PA-0315 04/12/2017 ACT | TRUE of227u0v coRrecTED
INEOS USALLC CHOCOLATE BAYOU STEAM
GENERATING (CBSG) STATION BRAZORIA, TX Combined Cycle Cogeneration TX-0817 02/17/2017 ACT  |FALSE OXIDATION CATALYST |1 PPMDV ol6.08 LBm ol 1000 Lemw 1
fficiency measures |
HOLLAND BOARD OF PUBLIC WORKS HOLLAND Selective catalytic reduction| Oxidation catalyst Oxidation catalyst 4 PPM AT 15% 02 TEST Energy ef Y 312321 T/YR 12-MO.
BOARD OF PUBLIC WORKS - EAST 5TH STREET Eﬁgf‘”gj;g_‘?’;"&f; EVJEET%L‘;SS"S‘E MI-0424 12/05/2016 ACT  |FALSE  with dry ow NOx bumers 3PP AT 15% 02 24H  ecinoiogy and good 4 PPMEACHEU; 26-H | iachnology and good PROTOCOL WILL e e o o caro0n [ROLLING TIME PERIOD;
OTTAWA, MI s; ) (SCR with DLNB). g combustion practices. combustion practices. SPECIFY AVG TIME 925) Plpeline qualiy EACH EU.
DECORDOVA Il POWER COMPANY LLC o combust .
DECORDOVA STEAM ELECTRIC STATION Combined Cycle and Cogeneration (>25 MW) TX-0810 10/04/2016 ACT  |FALSE g: " ,‘ﬁ:'“l;jc";',‘bm‘:fs 966 LB/MW H
(DECORDOVA STATION) HOOD. TX 9
Dry low NOX (DLN) burners
for natural gas firing, wet
SOUTH FIELD ENERGY LLC SOUTH FIELD ENERGY | Combined Cycle Combustion Turbines (two, OH-0367 001232016 ACT | FALSE ecton fﬁ.i?e'.‘"gﬁ d“"’a 30,51 LB/H WITH DUCT | Good combustion controls |18.57 LB/H WITH DUCT | Good combustion controls |10.64 LB/H WITH DUCT High efficient combustion Cflﬁ’ébg’%”u‘gé’;&
LLC COLUMBIANA, OH identical) (P001 and P002) selective cataytc reduction | BURNER. SEE NOTES. [and oxidation catalyst BURNER. SEE NOTES.  |and oxidation catalyst BURNER. SEE NOTES. technology SEE NOTES.
(SCR) for both natural gas
and ultra low sulfur diesel.
z’;’ht‘m;‘);;’“ﬂj“"‘" Oxidation catalyst operated
CPV FAIRVIEW, LLC CPV FAIRVIEW ENERGY Combustion turbine and HRSG with duct burner . " at all steady state operating Oxidation catalyst and Low sulfur fuel, good low sulfur fuel and good 3352086 TONS 12-
CENTER CAMBRIA, PA NG on PA-0310 09/0212016 ACT | FALSE ‘su‘::‘sjy S oo 2 PPMDV @ 15% 02 loads and goor 2 PPMDV @ 15% 02 good combustion practices | % PPMPY @ 15% 02 oo siion practicies 0005 LB/MMBTU combustion practices MONTH ROLLING BASIS
g combustion practices
and operating practices
Combustion turbine and HRSG without duct § Low sulfur fuels and good
bumer NG only PA0310 09/02/2016 ACT  |FALSE oftppmDV @ 1% 02 | ORI e SR8 900 o.0068 LemmBTy
Selective Catalytic Catalytic Oxidation and Catalytic oxidation and Thermally efficient
E'T“E%%VSLTOLC”:AART’;'SLL&ST CHARLES POWER | 5p5 Combined Cycle Unit 1A LA-0313 08/31/2016 ACT  |FALSE |Reduction (SCR) with Dry ;i“hﬂr HOURLY | jood combustion practices. :Azjxf;:a’” HOURLY | jood combustion practices s"a’ﬁm HOURLY combustion turbines and |0
. Low NOX Burmers (DI NRY during normal onerations for normal onerations and a00d combhustion nracrices
Selective Catalytic Catalytic oxidation and Catalytic oxidation and Thermally efficient
SCPS Combined Cycle Unit 18 LA-0313 08/31/2016 ACT  |FALSE  |Reduction (SCR) with Dy |28.9% LB/H HOURLY good combustion practices [ 22%:2% LBH HOURLY 50 fcompistion practices [ G227 LB/H HOURLY combustion turbines and [0
MAXIMUM MAXIMUM MAXIMUM
Low NOX Burmers (DI NRY during normal onerations during normal onerations a00d combhustion nracrices
Selective Catalytic 2 PPMVD@15%02 3 H (OXIDATION CATALYST 2 PPMVD@15% 02 3 H 1 PPMVD@15%02 AV OF | 888 LB/MW-H BASED ON
gﬁ;‘gs'\iimgﬁis%f mDDLESEX ENERGY ﬁ"m bﬂ'l"zd Cyc': C”“Db““‘;" Turbine firing NJ-0085 07/19/2016 ACT  [FALSE |Reduction System and Dry [ROLLING AV BASED ON |AND GOOD ROLLING AV BASED ON Ox")‘;a“":‘;a‘a“”f“ a’"d ices |THREE ONE H STACK gfg A?\‘FB"“J‘:J,\L‘"‘:QLF%“; A|CONSECUTIVE 12
. . atur: as without Duct Burner Low NOx [ONF H BI OCK AV_ [ COMBUSTION [ONF H BI OCK AV 90od combustion practices | res1s FVERY 5 YR MONTH ROILLING
SELECTIVE CATALYTIC |2 PPMVD@15%02 3 H 2 PPMVD@15%02 3 H 2 PPMVD@15%02 AV OF 888 LB/MW-H BASED ON
Combined Cycle Combustion Turbine fring NJ-0085 07/1912016 ACT  [FALSE |REDUCTION ANDDRY  [ROLLING AV BASED ON | 2X9on Satabst and a1 LiNG v BaSED on | X4ion Satahst and. I 1yiee ONE H STACK o BuaL A% AlconsEcuTIvE 12
atur: as with Duct Burner LOW NOX [ONF H BI OCK AV 90od combustion practices | nng 1 AL OCK AV 90od combustion practices | req1s FVERY 5 YR MONTH ROLLING
EAGLE MOUNTAIN POWER COMPANY EAGLE o N
MOUNTAIN STEAM ELECTRIC STATION TARRANT, | Combined Cycle & Cogeneration TX-0805 07/19/2016 ACT  [FALSE Sr';c"cce‘;'“ ustion 917 LBIMW H
X
COMBUSTION TURBINE GENERATOR WITH 890 LB/MWH NET
é'ggé’;?\/%f; ;SL;QS";TP /ST%E’\‘RG(;OE"QZ’;'\V/YLLE VA [DUCT-FIRED HEAT RECOVERY STEAM VA-0325 06/17/2016 ACT  |FALSE [ScR 2 PPMVD 1 HR AVG Oxidation Catalyst 1.6 PPMVD 3 HR AVG 0:51‘:;55:‘;’:‘ a’:g“ces 1.4 PPMVD 0[OUTPUT AFTER 30
" GENERATORS (3) o o ' YEARS OF OPERATION
g (Good combustion design (2 PPMVD @ 15% 02 30 |Good combustion design |2 PPMVD @ 15% O2 30 Y
ggr\(l;héiSEiiET‘\g;qLbEUYMA';L:{TRPé(\J'ZITTVNJOHNSONVILLE z;‘;z‘ Gas-Fired Combustion Turbine with TN-0162 04/19/2016 ACT  |FALSE |and practices, selective  |UNIT-OPERATING-DAY |and practices, oxidation | UNIT-OPERATING-DAY (a:':;d r"a"c'l"‘c"::““" desian 5 005 LBMMBTU :::‘1 fa"c":‘g;s""" design :fgslk‘?___’“z‘\"/':ﬂfc"éo'\‘m
d catalytic reduction (SCR)  |MOVING AVERAGE catalyst MOVING AVERAGE P P
APEX TEXAS POWER LLC NECHES STATION ’ Selective Catalytic GOOD COMBUSTION
CHEROKEE, TX Combined Cycle & Cogeneration TX-0788 03/24/2016 ACT FALSE Reduction 2 PPM (OXIDATION CATALYST 4 PPM HOURLY (OXIDATION CATALYST |2 PPM PRACTICES 924 LBIMWH
ROCKWOOD ENERGY CENTER, LLC ROCKWOOD  |Combined Cycle & C 25
TX-0791 03/18/2016 ACT i/
ENERGY CENTER COLORADO, TX oy FALSE Good combustion practices 901 LBIMWH
Combined Cycle & Cogeneration (> 25 MW) TX-0791 03/18/2016 ACT  [FALSE Good combustion practices 865 LBMWH
TX-0791 03/18/2016 ACT  |FALSE
TX-0791 03/18/2016 ACT  |FALSE

Large CCGT Summary




Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
Project Process Code App DRAFT_|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
TX-0791 03/18/2016 ACT  |FALSE
TX-0791 03/18/2016 ACT  |FALSE
Selective catalytic 2 PPMVD@15% 02 GAS, 4.3 PPMVD@15% 02 3- 850 LB/MWH FOR GAS
FLORIDA POWER & LIGHT OKEECHOBEE CLEAN Clean burners that prevent Complete combustion |1 PPMVD@15%02 GAS 2 GRAIN /100 SCF GAS |Use of low-emiting fuels
Combined-cycle electric generating unit FL-0356 03/09/2016 ACT  [FALSE  |reduction; dry low-NOx;  |24-HR BLOCK, HR AVERAGE, NATURAL Use of clean fuels (OPERATION, 12-MO
ENERGY CENTER OKEECHOBEE, FL ot mocion oG S CO formation CAs OPERATION minimizes VOC OPERATION FOR NATURAL GAS and technologies ROLLING
DECORDOVA Il POWER COMPANY LLC y Seleciive Catalytic
DECORDOVA STEAM ELEGTRIC STATION HOOD, T | Combined Cycle & Cogeneration 0789 03/08/2016 ACT  |FALSE ~|Sective ¢ 2 PP OXIDATION CATALYST (4 PPM OXIDATION CATALYST (2 PPM
SOUTHERN POWER TRINIDAD GENERATING Good Combustion
FACILITY HENDERSON, TX Combined Cycle & Cogeneration TX-0787 03/01/2016 ACT  |FALSE Goad Cor 937 Leiw HR
Equipment specifications &
PORT ARTHUR LNG, LLC PORT ARTHUR LNG . Dry low NOX bumers and |9 PPM ROLLING 24-HR [ Dry low NOx bumers and |25 PPM ROLLING 3-HR | Dry low NOx bumers and
EXPORT TERMINAL JEFFERSON, TX Refrigeration Compression Turbines TX-0790 0211712016 ACT  FALSE |14 combustion practices | AVERAGE good combustion practices | AVERAGE good combustion practices |2 PPM 3HR AVG work practices - Good 1 |25 YR
Equipment specifications &
Simple Cycle Electrical Generation Gas Turbines x SELECTIVE CATALYTIC |5 PPM ROLLING 24-HR 9 PPM ROLLING 3-HR
15.210 TX-0790 02/17/2016 ACT FALSE REDUCTION AVERAGE (OXIDATION CATALYST AVERAGE (OXIDATION CATALYST |2 PPM 3-HR AVERAGE work |:'ral:llz:E';Smr‘f‘-D< ™ 156912 T/YR
TENASKA PA PARTNERS LLC TENASKA PA (Good combustion practices
. SCR, DLN, and good (Oxidation Catalyst and 159 LB/HR 3 HR Ox Cat and good
PARTNERS/WESTMORELAND GEN FAC Large combustion turbine PA-0306 0211212016 ACT |FALSE (507 DLl o0 900 2 PPMVD@15% 02 e eice. | AVERAGE O ces |24 PPMDV@15% 02 [uith the use o fow 0.0029 LBMMETU Good combustion practices 1881905 TPY
WESTMORELAND. PA ashisulfr fuels
LACKAWANNA ENERGY CENTER, LLC Oxidation catalyst,
LACKAWANNA ENERGY CTRIJESSUP Combustion Turbine without Duct Burner PA-0309 12123/2015 ACT  |FALSE combustion controls, 1PPNDV @ 15% 02
LACKAWANNA., PA exclusive natural gas
Dry lowNOX b SR Oxidation catalyst, Oxidation catalyst,
Combustion Turbine With Duct Burner PA-0309 12/23/2015 ACT  [FALSE (O e TIO% BUners: SCR: 2 pewpy @15% 02 combustion controls, 2PPMDV @15% 02 |combustion controls, 1.5 PPMDV @ 15% 02 0[1629115 TONS YEAR
exclusive natural gas exclusive natural gas exclusive natural gas
CPV TOWANTIC, LLC CPV TOWANTIC, LLC NEW ) . 2 PPMVD @15% 02 1 HR 0.9 PPUVD @15% 02 1
FAVEN OF Combined Cycle Power Plant cT-0157 11/30/2015 ACT  |FALSE  [scR 2P Oxidation Catalyst 0 Boe Oxidation Catalyst 1PPMVD @15% 02
cT-0158 11/30/2015 ACT  |FALSE
'GOOD COMBUSTION
PRACTICES, DRY LOW- (OXIDATION CATALYST
MATTAWOMAN ENERGY, LLC MATTAWOMAN 2 COMBINED-CYCLE COMBUSTION NOX COMBUSTOR 2 PPMVD @ 15% 02 5 |GOOD COMBUSTION |2 PPMVD @ 15% 025 _ | sNp Goop LPPIVD @ 18% 023 865 LB/MW-H 12-MONTH
! MD-0045 11/13/2015 ACT FALSE HOUR BLOCK AVERAGE PRACTICES AND HOUR BLOCK AVERAGE HR BLOCK AVG. W/OUT 0]
ENERGY CENTER PRINCE GEORGE'S, MD TURBINES DESIGN AND SELECTIVE | HOUR BLOCK AVERAGE | PRACTICES AND 1 o BLOCK AVERAGE | comusTIon i ROLLING AVERAGE
caTaLyTiC REDUCTION | ) ( ) |pracTiCES
(SCR)
'GOOD COMBUSTION
PRACTICES, DRY LOW- (GOOD COMBUSTION (OXIDATION CATALYST
2 COMBINED-CYCLE COMBUSTION MD-0045 11/13/2015 ACT FALSE NOX COMBUSTOR 153 LB/EVENT COLD PRACTICES AND 1772 LB/EVENT COLD |AND GOOD 301 LB/EVENT COLD
TURBINES - COLD STARTUP DESIGN AND SELECTIVE [STARTUP OXIDATION CATALYST STARTUP | COMBUSTION STARTUP
'CATALYTIC REDUCTION PRACTICES
(SCR)
600D comBUSTION
PRACTICES, DRY LOW- 500D COMBUSTION (OXIDATION CATALYST
2 COMBINED-CYCLE COMBUSTION MD-0045 Ju1az015 ACT  |FaLse |NOX COMBUSTOR 132 LBEVENT WARM | SO0D COMBUST 1461 LB/EVENT WARM | AND GOOD 258 LB/EVENT WARM
TURBINES - WARM STARTUP DESIGN AND SELECTIVE |STARTUP e D Lyst |STARTUP COMBUSTION STARTUP
CATALYTIC REDUCTION PRACTICES
(SCR)
'GOOD COMBUSTION
PRACTICES, DRY LOW- (GOOD COMBUSTION (OXIDATION CATALYST
2 COMBINED-CYCLE COMBUSTION MD-0045 132015 ACT  |paLse |NOX COMBUSTOR 105 LBEVENTHOT | SO00 COMBUST 1216 LBEVENTHOT  |AND GOOD 207 LB/EVENT HOT
TURBINES - HOT STARTUP DESIGN AND SELECTIVE [STARTUP OXIDATION CATALYST STARTUP | COMBUSTION STARTUP
'CATALYTIC REDUCTION PRACTICES
(SCR)
Low carbon fuel, good
FGE EAGLE PINES, LLC FGE EAGLE PINES Combined Cycle Turbines (>25 MW) ™>-0773 11/04/2015 ACT  |FALSE | Selective Catalytic 2 PPM 24-HR AVERAGE | Oxidation Catalyst 2 PPM 3-HR AVERAGE | Oxidation Catalyst 2 PP efficient 886 LBIMW H WITHOUT
PROJECT CHEROKEE, TX Reduction DUCT FIRING
. combined cycle design
Controled Stariup and__[0.0785 LBIVMBTU 3-HR
PUBLIC SERVICE COMPANY OF OKLAHOMA PSO ) Use of Dry Low NOx 0.15 LB/MMBTU 30-DAY
COMANGHE POWER STATION COMANCHE. O COMBINED CYCLE COMBUSTION TURBINE | OK-0169 10108/2015 ACT  |FALSE [s€ o' 015 LonmeT: Shutdonn procedures i VG NORIAL
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Summary of BACT Determinations

RBLC Seach Parameters:

Large (> 25MW) Combined Cycle Gas Turbines

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 15.210
RBLC Search Date: 13112025
Project Process Code App DRAFT_|NOx BACT NOX BACT Limit COBACT COBACT Limit VOC BACT VOC BACT Limit PM BACT PM BACT Limit GHG BACT GHG BACT Limit
LON C. HILL, L.P. LON C. HILL POWER STATION y Seleciive Catalytic 2 PPM ROLLING 24-HR 2 PPM ROLLING 24-HR
NOEGES. T Combined Cycle Turbines (>25 MW) TX-0767 10002/2015 ACT  |FALSE | Sective € s Oxidation Catalyst 2 e osidation catalyst 2 PP
NRG TEXAS POWER SR BERTRON ELECTRIC Combined cycle and cogeneration turbines greater
TX-0761 09/15/2015 ACT
GENERATING STATION HARRIS, TX than 25 MW firing natural gas FALSE
NRG TEXAS POWER CEDAR BAYOU ELECTRIC Combined cycle and cogeneration turbines greater| 1y
GENERATING STATION CHAMBERS, TX than 25 MW Tx0762 O9/15/2015 ACT - |FALSE
Equipment specifications &
GOLDEN PASS PRODUCTS, LLC GOLDEN PASS LNG )
EXPORT TERMINAL JEFEERSON.TX Refrigeration Compression Turbines TX-0766 09/11/2015 ACT  |FALSE work pacices - Good 614533 TPY
MOXIE FREEDOM LLC MOXIE FREEDOM . DLN bumers, SCR, good Oxidation catalyst, good Oxidation catalyst, and
SENERATION PLANT LUSERNE PA Combustion Turbine without Duct Burner PA-0311 001012015 ACT  |FALSE  |Sp buriers: S 2PeMDV @ISOz | el ce o 2peuDV @ 1502 |XeMOnCaAbL (15 LemmeTu 0[0.0063 LBMMBTU
1000 LB CO2/MWH
Combustion Turbine With Duct Burner PA-0311 00/01/2015 ACT  [FALSE  [PHNbumer, SCR good 1y ppypy @ 150502 (OXdalioncatabstand 1, poyny @ s 0p  |OXidation catastand ) g ppyipy @ 159% 02 0[0.0063 LBMMBTU 0|GROSS ON A 12-MONTH
engineering practice good combustion practices good engineering practice ROLLING BASIS
CLEAN ENERGY FUTURE - LORDSTOWN, LLC dry low NOX combustors, 833 LB/MW-H WITHOUT
Combined Cycle Combustion Turbines (two, ! |23.5 LB/H WITH DUCT ‘Good combustion controls |14.3 LB/H WITH DUCT 'Good combustion controls |8.2 LB/H WITH DUCT High efficient combustion
CLEAN ENERGY FUTURE - LORDSTOWN, LLC identical) (P01 and P002) OH-0366 08/25/2015 ACT  |FALSE | selective catalytic reduction |5 o\ ee SEE NOTES.  [and oxidation catalyst BURNER. SEE NOTES.  [and oxidation catalyst BURNER. SEE NOTES. technology DUCT BURNERS. SEE
TRUMBULL, OH (SCR) NOTES.
THE EMPIRE DISTRICT ELECTRIC COMPANY THE dry low NOx burners heat 1022755.9 TONS PER
EMPIRE DISTRICT ELECTRIC COMPANY CHEROKEE, | COMBINED CYCLE COMBUSTION TURBINE KS-0029 07/14/2015 ACT FALSE recovery steam generator |30.2 LB/H 0| YEAR 12-MONTH
KS (HRSG) ROLLING AVERAGE
CASTLETON COMMODITIES INTERNATIONAL (CCl) 5000 COMDUSTIO Practices|
CORPUS C CCI CORPUS CHRISTI CONDENSATE | Boilers, BL-1 and BL-2 TX-0756 06/19/2015 ACT  |FALSE 3"23;”;;‘:]?1‘3'&52‘;";& o100 SCF EACH
SPLITTER FACILITY NUECES. TX Erowwirioplvesniond
EAGLE MOUNTAIN POWER COMPANY LLC EAGLE a
Combined Cycle Turbines (>25 MW) a€" natural Seleciive Catalytic 2 PPM ROLLING 24-HR 2 PPM ROLLING 24-HR
¥><OUNTA|N STEAM ELECTRIC STATION TARRANT, gas TX-0751 06/18/2015 ACT FALSE Reduction AVERAGE Oxidation catalyst AVERAGE Oxidation catalyst 2PPM
SCR, Dry Lo-NOx
CALPINE MID-MERIT, LLC YORK ENERGY CENTER Oxidation catalyst, good 883 LB/MW-HR
BLOCK 2 ELECTRICITY GENERATION PROJECT Two Combine Cycle Combustion Turbine with |5 5307 06/15/2015 ACT  |FALSE |combustor. good 2 PPVDM @ 15 02 Oxidation catalyst and 2 PPMDV @ 15% 02 combustion practices and |1.9 PPMDV @ 15% 02 | $00d combustion practices| 466 | gpvgTy Good combustion practices| o ppESSED AS CO2E
Duct Burner combustion practices and good combustion practices and low sulfur fuels. and oxidation catalyst
YORK, PA e T low sulfur fuels (NET)
Oxidation catalyst, good
Two combined cycle turbines with out duct burner | PA-0307 06/15/2015 ACT  [FALSE combustion practices and [1.5 PPMDV @ 15% 02 G"é’f °°'"'|’,35‘,‘;”“ practices | ; 068 L/MMBTU
low sulfur fuels and low sulfur fuels
" dry-low NOx (DLN) burner [14.7 LB/H WITHOUT 10.4 LB/H WITHOUT 611.38 T/YR PER 7471 BTU/KW-H HHV NET|
ROLLING HILLS GENERATING, LLC VINTON, OH | Combustion Turbinee, Scenario 1 (4, identical) | o1y o365 052012015 ACT  |FALSE [and selective catalyic | DUCT BURNERS. SEE | Oxidation catalyst DUCT BURNERS, SEE |90 combuston pracices | o g 1 oy |90 combuston pracices |0.0068 LBIMMBTU HHV. 3| efiency PER EACH CCT BLOCK
(P01, P002, P004, POOS) reduction (SCR) NOTES. NOTES. 9 PERIOD. SEE NOTES. 9 g SEE NOTES.
dry-low NOx (DLN) burner |15.6 LB/H WITHOUT 7471 BTU/KW-H HHV NET|
Combustion Turbines, Scenario 2 (4, identical) 12 LBMWITHDUCT  |good combustion practices good combustion praciices [0.0085 LB/MMBTU HHV, 3
OH-0365 05/20/2015 ACT  |FALSE  |and selective catalytic DUCT BURNERS. SEE | Oxidation catalyst o high efficiency PER EACH CCT BLOCK.
(POOL, P002, PO04, PODS) Py sy BURNER. SEE NOTES. along with clean fuels along with clean fuels |HR AVG. SEE NOTES. Jeiacit
COLORADO BEND Il POWER, LLC COLORADO BEND |Combined-cycle gas turbine electric generating y 2 PPMVD @ 15% 02 24- 4 PPMVD @ 15% 02 3- 4 PPMVD @ 15% 023 effcient combustion,
R BT R Wi o T ity TX-0730 04/01/2015 ACT  |FALSE |SCR and oxidation catalyst |, oo @ 1 SCR and oxidation catalyst |2 e s & SCR and oxidation catalys [, V0 @ 1 petvedind 43 LB
NRG TEXAS POWER LLC CEDAR BAYOU ELECTRIC
NERATING STATION CliAMALRS GOUNTY. T |Combined Cycle Turbines TX-0727 03/31/2015 ACT  |FALSE Oxidation catalysts 15 PPMVD 15%02
ST EMCTEAT TTBIeS,
follow the turbine
CORPUS CHRISTI LIQUEFACTION LLC CORPUS 2 i ation Compressor Turbine TX-0679 02/27/2015 ACT  |FALSE manufacturers€™s 146754 TPY 12MONTH

CHRISTI LIQUEFACTION PLANT GREGORY, TX

emission-related written

ROLLING BASIS

Large CCGT Summary



Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

SANGAMON, IL

generator (HRSG) and combined-
cycle combustion turbines

Small Heater Summary

combustior

management system,
with an avnen trim

OPERATING HOUR

practices,

‘OPERATING HOUR

practices

‘OPERATING HOUR

OPERATING HOUR

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit |PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Buyback Gas Bath Heater 1 (EU 34)
has 25 MMBtu/hr throughput. Low NOx Burners, Good Combustion Good Combustion Good Combustion Good Combustion
ALASKA GASLINE DEVELOPMENT Two (2) Buyback Gas Bath Heaters | Buyback Gas Bath Heater 1 (EU 35) Good Combustion Practices, Clean Practices, Clean Practices, Clean Practices, Clean
CORPORATION GAS TREATMENT and Three (3) Operations Cam has 21 MMBtu/hr throughput. AK-0085 08/13/2020 ACT FALSE Practices, Limited 0.036 LB/MMBTU 3- |Fuels, and Limited 0.087 LB/MMBTU 3- |Fuels, and Limited 0.0057 LB/MMBTU 3-|Fuels, and Limited 0.0079 LB/MMBTU 3-|Fuels, and Limited 117.1 LB/MMBTU 3-
PLANT NORTH SLOPE BOROUGH, P P ‘ghput. Operation of 500 HOUR AVERAGE Operation of 500 HOUR AVERAGE Operation of 500 HOUR AVERAGE Operation of 500 HOUR AVERAGE Operation of 500 HOUR AVERAGE
AK Heaters Operations Camp Heaters 1-3 (EUs hours per year per hours per year per hours per year per hours per year per hours per year per
36 'h33) has 32 MMBtu/hr throughput heater. heater. heater. heater. heater.
eacl
CHEVRON PHILLIPS CHEMICAL
COMPANY LP ORANGE Low NOx burners and Good combustion Good combustion Good combustion
POLYETHYLENE PLANT ORANGE. HEATERS TX-0888 04/23/2020 ACT FALSE good combustion 0.04 LB/MMBTU practice and proper 50 PPMVD 3% 02 practice and proper  |0.0054 LB/MMBTU practice, clean fuel, |0
~ - practice. design. design. and proper design
Use Low Carbon
DRIFTWOOD LNG LLC LN and Good Go0d Combus S e of Fuel, Energy
DRIFTWOOD LNG FACILITY Hot Oil Heaters (5) LA-0349  |07/10/2018 ACT  |FALSE and Goo 00d Combustion ractices and Use of | g5, | gmm BTU Efficiency Measures, |0
‘Combustion Practices: Practices low sulfur facility fuel
CALCASIEU, LA -
9 Combustion Practices
good
MAGNOLIA LNG, LLC MAGNOLIA good combustion good combustion good combustion
Regenerative Heaters LA0307  |03/21/2016 ACT |FALSE o o o /maintenance o
LNG FACILITY CALCASIEU, LA practices practices practices practices and fueled
by natural nas
MIDWEST FERTILIZER COMPANY GooD GOOD GOOD
LLC MIDWEST FERTILIZER startup heater EU-002 IN-0263  |03/23/2017 ACT  |FALSE |COMBUSTION oL o/ 3 HOUR| comusTIoN e ho! S HOUR | comusTion o no SHOUR
COMPANY LLC POSEY, IN PRACTICES PRACTICES PRACTICES
FTE T ES T P ER TR E R oo RTT
LLC MIDWEST FERTILIZER IN-0324  |05/06/2022 ACT  |FALSE
SemEmemmmesme Tow NOX burners, Good combustion
- _ . good combustion practices and only
xg%?g S;EibNI%COR STEEL 20" Water CI'_'CU" Burner for ;rh‘zho: water CG":J“" b”Y"EL'S used |i\.0350  |03/20/2023 ACT  |FALSE |pracices, use of 50 LBIMMSCF g:’:;‘zg's“bus"o" 84 LB/MMSCF g:’:;‘zg's“bus"o" 5.5 LBIMMSCF pipeline quality 117.1 LBIMMBTU
" alvanizing Line for Continuous lvanizing Line. pipeline quality pr pr natural gas shall be
natural nas.
low NOX burners, good combustion
good combustion practices and only
NUCOR STEEL NUCOR STEEL | Hot Water Circuit Burner for Sheet N-0358  |03/30/2023 ACT |FALSE |Practicesandonly |oo o good combustion  [o4 5 viscE good combustion [ o\ g o DG aualty 2625 TONSIYR
MONTGOMERY, IN Metal Coating Line pipeline quality practices practices el ot sl be
natural gas shall be combusted
energy efficiency
good combustion measures and only
ANA"(;CGZ S;EEE{N:;CDR STEEL Boiler (CC-BOIL) IN-0359  [03/30/2023 ACT ~ |FALSE  |low NOx burners 0.035 LBIMMBTU g:’a"ﬁ'i‘co'“bus"o" 61 LB/MMSCF practices and natural [0.0054 LBIMMBTU pipeline quality 117.1 LBIMMBTU
. practices gas fuel (clean fuel) natural gas fuel shall
he
Bumner design for
good combustion
INEOS OLIGOMERS USA LLC efficiencyand o |0 014 aivvaTU 1 Burner design for
INEOS OLIGOMERS CHOCOLATE  [HOT OIL HEATER TX-0955 |03/14/2023 ACT |FALSE |minimize NOx ¥ high efficiency o
BAYOU , TX formation with a SCR combustion.
system to further
rediice NOx
Burner design for
INEOS OLIGOMERS USA LLC good combustion [ 0 e e Burner design for
INEOS OLIGOMERS CHOCOLATE |HEATER NO 2 TX-0955  |03/14/2023 ACT  |FALSE |efficiency and to good combustion |0
BAYOU , TX minimize NOX efficiency
formation
ENTERGY TEXAS, INC. ORANGE EPNs OCPSNGWBHA and Good combuston Good combuston Good combuston
COUNTY ADVANCED POWER Water Bath Heater OCPSNGWBHB represent the two ~ [TX-0939  |03/13/2023 ACT  |FALSE oo 50PPMVD 3% 02 | 0 SRSt 0.005 LB/MMBTU otioon o
STATION ORANGE, TX stacks from the natural gas heater. P P P
A natural gas-fired auxiliary boiler,
rated at less than or equal to 50
MMBtu/hr will facilitate startup of the Low carbon fuel
Low NOx Burners
LANSING BOARD OF WATER AND [EUAUXBOILER--natural-gas fired ﬂﬁé’l’;ﬁ“La:g;:"der'\’::;"gf(ssfg (LNB) or Flue Gas oo combust 50 PPM PPMVD AT | Good combus (Ppelne aually  |25644 TIvR 12:M0
LIGHT LBWL-ERICKSON STATION |ausiliary boiler, rated at less than or g MI-0454  |12/20/2022 ACT  |FALSE |Recirculation (FGR) |30 PPM HOURLY 00d combustion 00d combustion 4 3 | B/H HOURLY natural gas), 9ood o6 | NG TIME
seals. The boiler will also provide practices. 3%602; HOURLY practices. combustion practices,
EATON, MI equal to 99 MMBTU/H along with good o PERIOD
warming steam to the HRSG, and combustion practices. and energy efficiency
other related services. The boiler will measures.
not produce high pressure steam for
use in electric generation.
Ultra-low NOX
9.74 TIYR PER 33 T/YR PER 4.86 TIYR PER
INTEL OHIO SITE INTEL OHIO SITE | 29.4 MMBtu/hr Natural Gas-Fired | 1/"Y-eight 29.4 MMBtu/hr Natural burners, good ROLLING 12 Good combustion oy, | NG 12 Good combustion o6y, NG 12
Gas-Fired Boilers: BOO1 through OH-0387  |09/20/2022 ACT  [FALSE | combustion practices, practices and the use practices and the use
LICKING, OH Boilers: B0OO1 through B028 BO28 and the use of natural MONTH PERIOD of natural gas MONTH PERIOD of natural gas MONTH PERIOD
gas B001 TO BO14 g B001 TO BO14 g B001 TO BO14
Ultra-low NOX
45.6 MMBtu/hr Natural Gas-Fired | Four 45.6 MMBtu/hr Natural Gas- burners, good 259 TVR PER Good combustion | 576 TYR PER Good combustion | 129 TR PER
INTEL OHIO SITE INTEL OHIO SITE - . - - . " " ROLLING 12 ROLLING 12 ROLLING 12
Nitrogen Vaporizers: B029 through | Fired Nitrogen Vaporizers: B029 OH-0387  |09/20/2022 ACT  [FALSE | combustion practices, practices and the use practices and the use
LICKING, OH 8032 hrough B032 and the use of natural | MONTH PERIOD o'y g gas MONTH PERIOD | ' 21 o gas MONTH PERIOD
throug and COMBINED ¢ COMBINED ¢ COMBINED
The Auxiliary Boiler is used on an Ultra Tow-NOX
LINCOLN LAND ENERGY CENTER intermittent basis to produce rb:c"’r‘ceﬁ;gﬁ ”:f 95 o.01 Good burner design|29%7 Good burner design_|2-0015 0.0019
(A/K/A EMBERCLEAR) LINCOLN intermediate pressure steam for ’ fon., POUNDS/MMBTU POUNDS/MMBTU POUNDS/MMBTU  Good combustion  [POUNDS/MMBTU | Good combustion |5059 TONS/YEAR 12
AND ENERGY CENTER Auxiliary Boiler heting the het recovery steem IL-0133  |07/29/2022 ACT  |FALSE |preneater, automated |01 NG5 and good combustion [ZOUN DS and good combustion [ZOUN DS posen el o i AiroN




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Natural gas-fired dryer preheats
aluminum sows and other forms of
hard "clean chargea€-prior to
manually feeding into the furnaces. Good Combustion & Design
NOVELIS CORPORATION NOVELIS g”"'arg‘lPel";cg'lg‘n‘l"im?xg"?;ons %”gggu"‘)r’act'ces 1.08 LB/HR Good Combustion & |1.46 LB/HR Good Combustion & |0.11 LB/HR Requirements, Good 10258 TONS/YR 12-
CORPORATION - GUTHRIE TODD, |EU 037 - Sow Dryer apacity: 15, KY-0116  |07/25/2022 ACT  |FALSE  |(GCOP) Plan, Low- yionryy Operation Practices | MONTHLY Operation Practices | MONTHLY Combustion & MONTH ROLLING
KY calculated using AP-42, Chapter 1.4, NoxBurners (LNBS) | /e e (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE Operation Practices [ TOTAL
vendor estimates for similar units, 40 capable of meeting (GCOP) Plan
CFR 98, Subpart C, and a HHV for 0.054 Ib/MMBtu.
natural gas of 1,000 Btu/scf. The
metal processing capacity is based on
111.3 tons Al/batch, 7 hrs/batch.
Building heating units across 10
different buildings/process areas
designed for comfort with no direct
discharge to atmosphere. Includes 53 Design
NOVELIS CORPORATION NOVELIS | ¢ 412 et Fired Buiding direct fired units. Maximum individual Good Combustion & |5.3 LBIHR Good Combustion &  [4.45 LB/HR Good Combustion & [0.29 LB/HR Requirements, Good |27890 TONS/YR 12-
CORPORATION - GUTHRIE TODD, - ‘ KY-0116  |07/25/2022 ACT  |FALSE |Operation Practices |MONTHLY Operation Practices | MONTHLY Operation Practices | MONTHLY Combustion & MONTH ROLLING
Ky Heating Systems heating rate input for EUO41a s 2.58 (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE Operation Practices | TOTAL
MMBtu/hr. Emissions calculated (GCOP) Plan
using AP-42, Chapter 1.4, 40 CFR
98, Subpart C, and a HHV for natural
gas of 1,000 Btu/scf.
Building heating units across different
buildings/process areas designed for o
i esign
NOVELIS CORPORATION NOVELIS | ¢\ 0411, jnirect-Fired Building g:’:ég;hﬁ‘:: r\‘:cm?ecsl Z'f:;f‘;gﬁ f'ife J Good Combustion & |0.3 LBIHR Good Combustion & [0.25 LB/HR Good Combustion & [0.02 LB/HR Requirements, Good [1579 TONS/YR 12-
CORPORATION - GUTHRIE TODD, |- o o MMiBta s 2 s MMBHh Emicsions | |KY-0116  |07/25/2022 ACT  FALSE | Operaiion Pracices | MONTHLY Operation Practices | MONTHLY Operation Practices | MONTHLY Combustion & MONTH ROLLING
KY - (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE Operation Practices |[TOTAL
calculated using AP-42, Chapter 1.4, (GCOP) Plan
40 CFR 98, Subpart C, and a HHV for
natural gas of 1,000 Btu/scf.
Building heating units across 10
different buildings/process areas
designed for comfort with no direct
discharge to atmosphere. Includes 17 Design
NOVELIS CORPORATION NOVELIS EU 041c - Indirect-Fired Building indirect-fired units > 1 MMBtu/hr Good Combustion & [1.92 LB/HR Good Combustion & |1.61 LB/HR Good Combustion & |0.11 LB/HR Requirements, Good |10104 TONS/YR 12-
CORPORATION - GUTHRIE TODD, : KY-0116  |07/25/2022 ACT  |FALSE |Operation Practices |MONTHLY Operation Practices | MONTHLY Operation Practices | MONTHLY Combustion & MONTH ROLLING
KY Healing Systems > 1 MMBtu Maximum individual heating rate input (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE (GCOP) Plan AVERAGE Operation Practices |TOTAL
is 1.5 MMBtu/hr. Emissions (GCOP) Plan
calculated using AP-42, Chapter 1.4,
40 CFR 98, Subpart C, and a HHV for
natural gas of 1,000 Btu/scf.
A natural gas-fired auxiliary boiler,
rated at 61.5 MMBTU/r (HHV) to
facilitate startup of the CTGHRSG
train and to provide the required Energy efficiency
MARSHALL ENERGY CENTER, LLC|EUAUXBOILER (North Plant): steam to support the startup of the |\ o0 |060a002 AT |FaLse  |PumersFluegas (998 %mﬁgu 30 |Good combustion  [0.08 LBIMMBTU | Good combustion  |0.004 LBIMMBTU L”;az;":m"faﬁn ;ﬁ'ﬂ;/g R yamo
MEC NORTH, LLC CALHOUN, MI | Auxiliary Boiler facility, including but not limited to recirculation and good| ¥ MO practices HOURLY practices HOURLY et (oimane. o
J pipeline quality [PERIOD
steam for sparging, STG seals, etc. combustion practices. natural gas)
The auxiliary boiler is equipped with
low NOx burners (LNB) and flue gas
recirculation (FGR).
A natural gas-fired auxiliary boiler,
rated at 61.5 MMBTU/hr (HHV) to
facilitate startup of the CTGHRSG
train and to provide the required Energy Efficiency
MARSHALL ENERGY CENTER, LLC |EUAUXBOILER (South Plant): steam to support the startup of the Burners/Flue Gas |0.04 LBIMMBTU 30- | 4 combustion  |0.08 LBIMMBTU | Good combustion  |0.004 LBIMMBTU Measures and the 31540 T/YR 12-MO
MEG SOUTH. LLG CALHOUN. MI- | Auxiiary Boil P e but nox limited & MI-0452  |06/23/2022 ACT |FALSE |Recirculationand ~ |DAY ROLLING o ticon FOURLY o ticon HOURLY use of alow carbon |ROLLING TIME
g g uxiliary Boiler acility, including but not limited to Good Combustion | AVERAGE P P fuel (pipeline quality |PERIOD
steam for sparging, STG seals, etc. Practices natural gas)
The auxiliary boiler is equipped with
low NOX burners (LNB) and fiue gas
recirculation (FGR).
e rouer e e e e
MAGNOLIA POWER GENERATING |Auxiliary Boiler LA0391  |06/03/2022 ACT |FALSE [bumersandgood (001 LEIMMBTU | Practess: ol 0.05 LiMMBTU  [PrestEss: o 0.0054 LB/MM BTU [nreigis 117 LB/MM BTU
STATION UNIT 1 IBERVILLE, LA combustion practices. Subpart DDDDD Subpart DDDDD Subpart DDDDD
Low NOx burners
Combustion of Combustion of Good operating
E&E'L"LELFESMTIEEILSESL"EP?K;S'VER Pickle Line Boiler SN-24 AR-0173  |01/31/2022 ACT  [FALSE  |Combustion of lean |4 o35 gy | Natural gas and Good 0.0824 LBIMMBTU  |Natural gas and Good 0.0054 LBIMMBTU practices Minimum | 117 LB/MMBTU
g Combustion Practice Combustion Practice Boller Efficiency
Combustion Practices
Low NOX burners Combustion of Combustion of Good operating
g&gﬁiﬂgisggp?lisIVER Galvanizing Line Boilers #1 and #2 | SN-27 and SN-28 AR-0173  |01/31/2022 ACT  |FALSE ﬁ‘;’;‘gﬁiﬁm of clean |6 o35 Le/MMBTU [ Natural gas and Good 0.0824 LB/MMBTU | Natural gas and Good |0.0054 LB/MMBTU practices Minimum |117 LBIMMBTU
: d Combustion Practice Combustion Practice Boller Efficiency
‘Combustion Practices:
Low NOx burners Combustion of Combustion of )
BIG RIVER STEEL LLC BIG RIVER | ;016 Gaivanizing Line Boiler SN-37 AR-0173  [01/31/2022 ACT |FALSE | Combustionof clean | 5ac ) ovvaTU | Natural gas and Good|0.0824 LBIMMBTU | Natural gas and Good |0.0054 LBIMMBTU Good operating 117 LBIMMBTU
STEEL LLC MISSISSIPPI, AR fuel Good oo Pracioe oo Pracioe practices
‘Combustion Practices'
Low NOx burners Combustion of Combustion of )
BIG RIVER STEEL LLC BIG RIVER |00 plant #2 Reformer Furnace | S\V-114 S units, 12.5 MMBtu/hr AR-0173  [01/31/2022 ACT  |FALSE | Combustion of clean 1 | gyivpry Natural gas and Good |0.0824 LBIMMBTU | Natural gas and Good |0.0054 LBIMMBTU Good Operating 117 LB/MMBTU

STEEL LLC MISSISSIPPI, AR

each

fuel Good
Combustion Practices|

Combustion Practice

Combustion Practice

Practices

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
‘Combustion of Combustion of Combustion of
BIG RIVER STEEL LLC BIG RIVER : g Natural Gas and Natural Gas and Natural Gas and Good Operating
STEEL LLC MISSISSIPP, AR Furnace Dedusting SN-124 AR-0173  [01/31/2022 ACT |FALSE (2L 5o0 %0 Jo.0032 LeimmBTU (2t oe8 &0 oosLemmBTy (2R o 08 |o.01 LBmMMBTU Proctice 54701 TPY
Practices Practices Practices
SCR, Low NOx
. Combustion of Combustion of Combustion of
E&EII_VLES:SMTEEILSL;SP?I&SIVER Galvanizing Line #2 Furnace SN-29 AR-0168  |03/17/2021 ACT  |FALSE g;"c"‘:; f"e'l"g‘;z‘éo" 0.035 LBIMMBTU | Natural gas and Good|0.0824 LB/MMBTU | Natural gas and Good|0.0054 LB/MMBTU | Natural gas and Good |0.0012 LB/MMBTU
g u Combustion Practice Combustion Practice Combustion Practice
Combustion Practices
Low NOx burners '
SN-40 and SN-42. SN-40 has a heat Combustion of Combustion of Combustion of
zﬁ;:{ﬁ%ﬂzz;ﬁgﬁi:IVER Decarburizing Line Furnace Section ~ [input of 36 MMBtu/hr. SN-42 has a  |AR-0168  |03/17/2021 ACT  [FALSE 35;?:;?2“5;?" °f |01 LemmBTU Natural gas and Good [0.0824 LBIMMBTU |Natural gas and Good|0.0054 LB/MMBTU | Natural gas and Good |0.013 LB/MMBTU
g heat input of 22 MBtu/hr. o o praciices Combustion Practice Combustion Practice Combustion Practice
oo COMBUSTION OF COMBUSTION OF
NATURAL GAS AND NATURAL GAS AND
BIG RIVER STEEL LLC BIG RIVER |50 £ picKLE LINE AR-0159  [04/05/2019 ACT  |FALSE [COMBUSTIONOF 1 o35 givmpTu  |GOOD 0.0824 LBIMMBTU | GOOD 0.0054 LBIMMBTU
STEEL LLC MISSISSIPPI, AR CLEAN FUEL GOOD COMBUSTION COMBUSTION
COMBUSTION PRACTICE PRACTICE
PRACTICES
BIG RIVER STEEL LLC BIG RIVER
STELL LLC MISSISSIPP. AR AR-0155  [11/07/2018 ACT  |FALSE
S COMBUSTION OF COMBUSTION OF
NATURAL GAS AND NATURAL GAS AND
BIG RIVER STEEL LLC BIG RIVER |BOILERS SN-26 AND SN-27, y COMBUSTION OF
STELL LLC MISSISSIPPY AR ALV ANIZING LINE AR-0159  [04/05/2019 ACT  |FALSE  [COMBUSTONOF 10,035 LeimmeTy Goop 00824 LBMMETY |GOOD 0.0054 LBIMMBTU
COMBUSTION PRACTICE PRACTICE
PRACTICFES
SCR, LOW NOX
BURNERS, AND COMBUSTION OF COMBUSTION OF
COMBUSTION OF NATURAL GAS AND NATURAL GAS AND
g&é{ﬁiﬂgg;’;’;gﬁ'ig'VER gﬁi:EA;ESmS‘ZSALVAN‘Z‘NG LINE AR-0159  [04/05/2019 ACT  [FALSE |CLEAN FUEL AND |0.035 LE/MMBTU 0.0824 LBIMMBTU  |GOOD 0.0054 LBIMMBTU
. 28 an - COMBUSTION COMBUSTION
COMBUSTION PRACTICE PRACTICE
PRACTICES
Low NOx burners,
. Combustion of Combustion of
:‘TGEEILVELESMT\EZLSQEP‘?K;ENER BOILER, ANNEALING PICKLE LINE AR-0159 0410512019 ACT  |FALSE  |Sombustion of clean | g5 gpamgTy [ Natural gas and Good|0.0824 LBIMMBTU  [Natural gas and Good0.0054 LBIMMBTU
, : Combustion Practice Combustion Practice
Combustion Practices
;g‘éVN"ég’é COMBUSTION OF COMBUSTION OF
NATURAL GAS AND NATURAL GAS AND
BIG RIVER STEEL LLC BIG RIVER |5y £ SN-26, GALVANIZING LINE AR-0155  [11/07/2018 ACT  |FALSE [COMBUSTIONOF 6 o35 givmeTu  |GOOD 0.0824 LBIMMBTU  |GOOD 0.054 LEIMMBTU
STEEL LLC MISSISSIPPI, AR CLEAN FUEL GOOD COMBUSTION COMBUSTION
COMBUSTION PRACTICE PRACTICE
PRACTICFS
SCR, LOW NOX
BURNERS, AND COMBUSTION OF COMBUSTION OF
COMBUSTION OF NATURAL GAS AND NATURAL GAS AND
zﬁ;:{ﬁ%ﬂég;ﬁgﬁisIVER Z'EEZ:EATER' GALVANIZING LINE AR-0155  [11/07/2018 ACT [FALSE |CLEAN FUELAND [0.035LB/MMBTU  |GOOD 0.0824 LBIMMBTU  |GOOD 0.0054 LBIMMBTU
: - GooD COMBUSTION COMBUSTION
COMBUSTION PRACTICE PRACTICE
PRACTICES
TENNESSEE VALLEY AUTHORITY
COLBERT COMBUSTION TURBINE | Three Gas Heaters AL-0329  [09/21/2021 ACT  |FALSE |0 B oaBTU S o aETU S o 117.1 LBIMMBTU
PLANT COLBERT, AL
NUCOR CORPORATION NUCOR Go0d Combr Go0d Comb o0 Combr
STEEL ARKANSAS MISSISSIPPI,  [SN-202, 203, 204 Pickle Line Boilers |Three 12.5 MMBTY/hr boilers AR-0172  |09/01/2021 ACT |FALSE |Low NOxburners  |0.035 LBIMMBTU P:m:’“ ustion 1 g4 LBIMMBTU P:m:’“ ustion 1 0055 LBIMMBTU P::me"’“ ustion 1151 LBIMMBTU
AR
SHADY HILLS ENERGY CENTER, Good combustion
LLC SHADY HILLS COMBINED 60 MMBtu/hour Auxiliary Boiler Only fires natural gas FL-0371  |06/07/2021 ACT |FALSE |Low-NOxbuners  [0.05LB/MMBTU |practices andlow- |0.08 LE/MMBTU
CYCLE FACILITY PASCO, FL NOX burners
SHADY HILLS ENERGY CENTER,
LLC SHADY HILLS COMBINED Only fire natural gas FL-0367  |07/27/2018 ACT |FALSE
CYCLE FACILITY PASCO, FL
Max metal capacity is 3,500,000
tons/yr. Additional temperature control
of the steel slabs/sheet will be
conducted after the roughing mill by The permittee must The permitiee must
the Heated Transfer Table Furnace, develop a Good
which feeds the existing hot roling develop a Good. The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC : develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC Heated Transfer Table Furnace (EP  |mill. The Heated Transfer Table KY-0115 04/19/2021 ACT  |FALSE Operating Practices |70 LB/MMSCF 3-HR Combustion and 84 LB/IMMSCF 3-HR Combustion and 5.5 LB/MMSCF 3-HR (GCOP) Plan and 33952 TONS/YR 12-

GALLATIN, KY

02-03)

Furnace will be equipped with low-
NOX burners designed to maintain
0.07 Ib/MMBtu of NOx. Combustion
gases from this Furnace will be routed
through the enclosed furnace to a
single stack (North A-Line Stack) for
discharge to the atmosphere.

(GCOP) Plan.
Equipped with low
NOX burners (0.07
I/MMBtu).

AVERAGE

Operating Practices
(GCOP) Plan

AVERAGE

Operating Practices
(GCOP) Plan

AVERAGE

implement various
design and
operational efficiency
requirements.

MONTH ROLLING

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces
2025

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 33w0 00O
RBLC Search Date: 2/42025
Proiect Process Process Descrintion Code App DRAFT _[NOx BACT NOx BACT Limit _|CO BACT CO BACT Limit VOC BACT VOC BACT Limit _|PM BACT PM BACT Limit (T_SI:—I_G BA(";T - GHG BACT Limit
@ permitiee mus
develop a Good
Total of 40 MMBtu/hr of natural gas- The permittee must The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC ] ; develop a Good develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC Cold Mill Complex Makeup Alr Units | fired ai heaters located throughout |,y o115 |oa10/2021 ACT |FALSE | Gombusion and 100 LB/MMSCF Combustion and 84 LB/MMSCF Combustion and 5.5 LBIMMSCF (GngP)%\an and  |20734 TONSIYR 12-
GALLATIN, KY (EP 21-19) the Cold Mill Complex to control Operating Practices Operating Practices Operating Practices implement various | MONTH ROLLING
humidity of indoor coil storage bay. (GCOP) Plan (GCOP) Plan (GCOP) Plan design and
operational efficiency
The permittee must
The permittee must develop a Good
develop a Goo The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC Combustion and develop a Good develop a Good Operating Practices | ,q1oc TONSIVR 12-
NUCOR STEEL GALLATIN, LLC | Vacuum Degasser Boiler (EP 20-13) KY-0115  |04/19/2021 ACT |FALSE |Operating Practices |35 LBIMMSCF Combustionand |61 LBIMMSCF Combustionand (5.5 LEIMMSCF (GCOP) Planand  [2022 TORSIVR &
GALLATIN, KY (GCOP) Plan. Also Operating Practices Operating Practices implement various
equipped with low- (GCOP) Plan (GCOP) Plan design and
NOX burners. operational efficiency
The permittee must
The permittee must develop a Good
develop a Goo The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC s ) ! Combustion and develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC |7 cKle Line #2 &€ Boler #1 & #2 (EP | Emission limitations are on an KY-0115  |04/19/2021 ACT |FALSE |Operating Practices |50 LBIMMSCF EACH Combusionand |84 LBIMMSCF EACH|Combusion and |25 LBMMSCF (CCOP) Planand | [12875 TONSIYR
GALLATIN, KY 21-04 & EP 21-05) individual basis (GCOP) Plan. Operating Practices Operating Practices | =AM implement various |
Equipped with low- (GCOP) Plan (GCOP) Plan design and
NOX burners. efficiency
The permitiee must The permitiee must
develop a Good develop a Good
NUGOR STEEL GALLATIN. LLC Combustion and The permitiee must The permittee must Combustion and
, ) Operating Practices develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC g:i‘:;’;‘”:g ﬁz:‘(*;f Q’fs‘;;‘em‘"g KY-0115  |04/19/2020 ACT |FALSE |(GGOP) Plam. This |50 LEIMMSCF Combustionand |84 LB/IMMSCF Combustionand ~ |5.5 LBIMMSCF (CCOP) Plan and a2z TONSYR 12
GALLATIN, KY unitis also required to Operating Practices Operating Practices implement various
be equipped with low- (GCOP) Plan (GCOP) Plan design and
NOx burners (0.07 operational efficiency
InmMEn i
The strip is thermal treated in order to
achieve uniform metallurgical The permittee must
structure and strength prior to develop a Good
application of the zinc coating. Combustion and
Thermal treatment is provided by a Operating Practices
direct-fired furnace (EP 21-08A) to (Gnﬂ‘jp)‘ Plan. Th'sd
preheat the strip followed by radiant i 5 SORISNGR.
tube heating (EP 21-08B) to reach the system to control The permittee must
final annealing temperature. The emissions. During a develop a Good
NUCOR STEEL GALLATIN, LLC preheat and radiant tube sections of cold start, SCR does ;Zfe?:;;?gi;“ st ;Zfe?:;;?gi;“ st g;:rz:?éo:r:g:ces
NUCOR STEEL GALLATIN. LLG |Galvanizing Line #2 Radiant Tube  [the fumace are equipped with natural |y o115 |04110/2021 ACT |FALSE |0\ reach operaiing |75 LBIMMSCE 3-HR | P00 ERO0 184 LBIMMSCF 3-HR SRS RO |0 o coe (o et |aseso ToNSIVR 12-
GALLATIN, K Furnace (EP 21-08B) gas-fired low-NOx burners and temperature for AVERAGE Onerating racices | AVERAGE Onerating Pracices implomentvarious | MONTH ROLLING
controlled by selective catalytic approximately 30 (GCOP) Plan (GCOP) Plan design and
reduction/selective non-catalytic minutes. During this operational efficiency
reduction (SCR/SNCRY). During a cold e ‘r’s"'gr‘:w"“ox requirements.
‘slan, SCR does not reach operating controling emissions
emperature for approximately 30 o NOX NSG
minutes.During this time, only low- estimates the unit
NOX burners are controlling emissions may undergo 1 cold
of NOx. NSG estimates the unit may start every two (2)
undergo 1 cold start every two (2) weeks,
weeks.
The permittee must
The permittee must develop a Good
develop a Good The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN LLC |y o i o Annealing Combustion and develop a Good develop a Good Operating Practices |37581 TONS/YR 12-
NUCOR STEEL GALLATIN, LLC | Z8i8i2 e e s e 15 total furnaces. KY-0115  |04/19/2021 ACT  |FALSE |Operating Practices |50 LB/MMSCF Combustionand |84 LBMMSCF Combustionand  [5.5 LBIMMSCF (GCOP) Planand ~ |MONTH ROLLING,
GALLATIN, KY (GCOP) Plan. This Operating Practices Operating Practices implement various | COMBINED
unit is equipped with (GCOP) Plan (GCOP) Plan design and
low-NOX burners. operational efficiency
The strip is thermal treated in order to
achieve uniform metallurgical The permittee must
structure and strength prior to develop a Good
application of the zinc coating. Combustion and
Thermal treatment is provided by a Operating Practices
direct-fired furnace to preheat the ﬁ?ﬁg?s?ﬁmz "
strip followed by radiant tube heating it 5 SORISNOR
(EP 21-08B) to reach the final system to control The permittee must
anneaurjg temperature. The preheat emissions. During a The permittee must The permittee must ?:ivne\‘bo:s:o?\?:d
NUCOR STEEL GALLATIN, LLC |- Line #2 Preheat F fa"d radiant tube secd"mlsh‘jf 'lhe qas. cold sttt SCR does ' | develop a Good y .- |develop a Good Operating Practices R 12-
NUGOR STEEL GALLATIN, LLG alvanizing Line #2 Preheat Furace |furnace are equipped with natural gas-{ v 0115 04/10/2020 ACT  |FALSE |70t reach operaiing  [7.5 LEIMMSCF 3-HR | Somon e D00 (84 LBIMMSCR 3-HR [l s DO | oo 48725 TONS/YR 12

GALLATIN, KY

(EP 21-08A)

fired low-NOx burners and controlled
by selective catalytic
reduction/selective non-catalytic
reduction (SCR/SNCR). During a cold
start, SCR does not reach operating
temperature for approximately 30
minutes. During this time, only low-
NOX burners are controlling emissions
of NOx. NSG estimates the unit may
undergo 1 cold start every two (2)
weeks.

temperature for
approximately 30
minutes. During this
time, only low-NOx
burners are
controlling emissions
of NOx. NSG
estimates the unit
may undergo 1 cold
start every two (2)
weeks.

AVERAGE

Operating Practices
(GCOP) Plan

AVERAGE

Operating Practices
(GCOP) Plan

(GCOP) Plan and
implement various
design and
operational efficiency
requirements.

MONTH ROLLING

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces
2025

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
The permities must
Natural gas-fired (direct) heater used ;he permitee must - " ?:eve\;n a Gmd‘1
ievelop a Goo e permittee must e permittee must ombustion ant
NUCOR STEEL GALLATIN,LLC | oo 7inc Pot © ;';ﬁmi':'a‘eﬂr;‘;';%ﬁ;;p‘;" Sanup Combustion and develop a Good develop a Good Operating Practices |50 1 oNs/VR 12
NUCOR STEEL GALLATIN, LLC | Z2P30 ng 100 ! edg o ‘9 i KY-0115  |04/19/2021 ACT |FALSE |Operating Practices |70 LBIMMSCF Combustionand (84 LBIMMSCF Combustionand ~ [5.5 LBIMMSCF (GCOP) Planand | St A
GALLATIN, KY reheater ( -09) requested an operational limitation on (GCOP) Plan. This Operating Practices Operating Practices implement various
Zinc Pot Preheaters of 168 hours per unit is equipped with (GCOP) Plan (GCOP) Plan design and
year. a low-NOXx burner. operational efficiency
WPL-RIVERSIDE ENERGY Combust only pivel imﬁgg:‘"mfg”
CENTER WPL- RIVERSIDE Natural Gas Auxiliary Boiler (B22) WI-0305  |01/22/2021 ACT  |FALSE °"" us °”; pipeline ANY CONSECUTIVE
ENERGY CENTER ROCK, W1 quality natural gas
d 12-MONTHS
A natural gas-fired auxiliary boier,
rated at less than or equal to 50
MMBTU/hour wil faciltate startup of Lo NOXD Low carbon fuel
the CTG/HRSG trains and provide ow NOx burners (pipeline quality
LANSING BOARD OF WATER AND ! (LNB) or flue gas . . pipeine 4 25644 T/YR 12-MO
LIGHT LBWLERICKSON STATION |EVAUXBOILER-nat gas fired steanm to the steam turbine generator |\ 0107 |03/07/2021 ACT  |FALSE |recireutmtion (RaR) | 20.PPM AT 3% 02; | Good combustion {50 PPM AT 3% 02; | Good combustion | 41 gy ouRLY natural gas), good |20 1 P
EATON. MI auxiliary boiler (STG) seals. The boiler will also along with good HOURLY practices. HOURLY practices combustion practices, | oe 0, oy
g provide warming steam to the HRSG, combustion pracices. and energy efficiency
and other related services. The boiler measures.
will not produce high pressure steam
for use in electric generation.
A natural-gas fired auxiliary boiler,
rated at less than or equal to 99
MMBTU/H wil facilitate startup of the Lo NOXD Low carbon fuel
. CTG/HRSG trains and provide steam ow NOx burners (pipeline quality
LANSING BOARD OF WATER AND |EUAUXBOILER--natural gas fired (LNB) or flue gas : : pipeline 50776 TIYR 12-MO
LIGHT LBWLERICKSON STATION |auniiary beiler rated at <= 0 the steam turbine generator (STG) |\ 0401 |12/12018 ACT  |FALSE |recirculation atong | 2.PPM @3%02; | Good combustion {50 PPM @3%02; | Good combustion | & g ouRLY natural gas), good [0 S B
seals. The boiler will also provide i |HOURLY practices HOURLY practices. combustion practices
EATON, MI 99MMBTUH with good combustion PERIOD
warming steam to the HRSG, and practices. end eneray efficlency
other related services. The boiler will measures.
not produce high pressure steam for
use in electric generation.
One natural gas-fired thermal oil Good bust "
ARAUCO NORTH AMERICA heater for press and sifter rated at 38 Good design and Good design and 00d combustion and|, 949 1/vR 12-MO
GRAYLING PARTICLEBOARD ;?;’g‘i oil heater (EUTOH in MMBtu/hr fuel heat inpt (EUTOH in |MI-0448 |12/18/2020 ACT | FALSE  |combustion practices, | %00 LBAMMETU - |Good designand 10,062 LBMMBTU | gperatngcombustion [ 005 LBMMETU aenanCe  gas |FOLLING TIME
CRAWFORD, MI ) FGTOH). Also falls under the RBLC low NOX burners P practices ';my " 935 | PERIOD
Process Type Code 30.590.
ARAUCO NORTH AMERICA Thermal ail system for thermally fused | "' Natural gas-fired thermal ol Good design and Good Design and Good Combustion |55, v 15 Mo
GRAYLING PARTICLEBOARD lamination lines (EUFLTOS1 in system for thermally fused lamination |y 5448 |12/18/2020 ACT ~ |FALSE |combustion practices, |:05 LBIMMBTU | Good designand - 10.082 LBIMMBTU | 50 i e ompustio | 00054 LB/IMMBTU and Maintenance | g1 | NG TiME
lines rated at 10.2 MMBtu/hr fuel heat HOURLY operation HOURLY HOURLY Practices, Natural
CRAWFORD, MI FGTOH) low NOX burners n Practices PERIOD
input (EUFLTOSL in FGTOH). Gas Only
One natural gas-fired thermal oil
ARAUCO NORTH AMERICA heater for press and sifter rated at 38 Gooddesignand 005 LBMMBTU | 10082 LBIMMBTU  [Good designand [0.0054 LB/MMBTU i:ﬁ;";’:?""” and| 19490 TIVR 12-MO
GRAYLING PARTICLEBOARD EUTOH in FGTOH MMBtu/hr fuel heat input (EUTOH in | MI-0425  [05/09/2017 ACT  |FALSE  |combustion practices, | TEST PROTOCOL | =29€ (6510 TEST PROTOCOL | operating/combustion [TEST PROTOCOL e ooa e al gas | ROLLING TIME
CRAWFORD, MI FGTOH). Also falls under the RBLC LowNOxburners.  |SHALL SPECIFY [P SHALL SPECIFY  [practices. SHALL SPECIFY znly g 9% | pERIOD
Process Type Code 30.590.
One natural gas-fired thermal oil
system for thermally fused lamination
lines rated at 10.2 MMBTU/H fuel
ARAUCO NORTH AMERICA heat input (EUFLTOS1 in FGTOH). Gooddesignand (005 LBMMBTU [ 10082 LBIMMBTU  [Good designand [0.0054 LBMMBTU ﬁ‘:"n";:;‘z:s""" and| 5254 TIYR 12-MO
GRAYLING PARTICLEBOARD EUFLTOSL in FGTOH Note: The throughput capacity, 10.2 |MI-0425  [05/09/2017 ACT  FALSE  |combustion practices, | TEST PROTOCOL | =99 (6510 TEST PROTOCOL | operating/combustion [TEST PROTOCOL oticen. retural gas | ROLLING TIME
CRAWFORD, MI MMBTU/H, is not a change but low NOxburners.  [SHALL SPECIFY [P SHALL SPECIFY  |practices. SHALL SPECIFY znly . 9% | pERIOD
instead a correction from the previous
entry. The previous entry is under Mi-
0421 for the original permit.
Qne natural gas fired thermal ol 0.05 LB/MMBTU 0.082 LBIMMBTU 0.0054 LBIMMBTU Good combustion and|17438 T/YR BASED
) 00d combustion an
ARAUCO NORTH AMERICA EUTOH (In FGTOH)--Thermal ol |'SaLer for press and sifter rated at 34 Low NOxbumers and| re 1 pRoTOCOL  |Good designand  |TEST PROTOCOL | G00d desinand  |eq proTocoL maintenance UPON A 12-MO
GRAYLING PARTICLEBOARD Heat MMBTU/H fuel heat input (EUTOH in |MI-0421  (08/26/2016 ACT  |FALSE  |good designand |7 (R0 AUCT | 590€ (b WL SPECIRY AVG |operatingleombustion | T SRR AUCT oticen. retural gas | ROLLING TIME
CRAWFORD, MI eater FGTOH). Al falls under RBLC combustion practices. pef practices. p ] o
: 5 e s TIME TIME. TIME only. PERIOD
rocess Type Code .. .
©One natural gas fired thermal oil 0.05 LB/IMMBTU 0.082 LB/MMBTU . 0.0054 LB/MMBTU Good combustion and|5254 T/YR BASED
ARAUCO NORTH AMERICA EUFLTOSL in FGTOH (Th ]
oRr AL\i(L:ﬁG 2 ARTICLEBO(/:\RD SUs[emc:; T"r:erg al? Fﬁsez""a" Ol | system for thermally fused lamination ML0421  |08/26/2016 ACT |FALSE ngld’\é(::. b:';‘:ss and|TEST PROTOCOL  |Good designand | TEST PROTOCOL Soig‘?:s;gg:;‘ﬁsmn TEST PROTOCOL maintenance UPON A 12-MO
CRAWFORD. MI La)a,mmauon Lines) Yy lines rated at 10.2 MMBTU/H fuel bt aractices, | WILL SPECIFY AVG |operation WILL SPECIFY AVG pf:umeg WILL SPECIFY AVG practices. Natural gas [ROLLING TIME
' heat input (EUFLTOS1 in FGTOH). *| TIME TIME ) TIME only. PERIOD
US NAVY NORFOLK NAVAL The steam from the boilers will be
SHIPYARD NORFOLK NAVAL Three (3) boilers used for facility needs such as heating|VA-0333  |12/09/2020 ACT  |FALSE o 117.1 LB MMBTU

SHIPYARD NORFOLK, VA

buildings and not for power generation

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/4/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
SN-803 is a 40 MMBtu/hr reboiler
(nominal design) used to maintain the
temperature in the pre-flash column in
order to separate crude oil into
gasoline and naphtha. The reboiler is
fueled by NSPS Subpart J quality Ultra-low NOx
35%& ggt:\ﬂ_"\‘(ﬂ"RCOMPANY ::;zﬁ:r’ #4 Pre-Flash Column gas. It was installed in 1979 and will |AR-0167 [12/01/2020 ACT  |FALSE  [bumers and good | LS LE/HR 3HOUR
! be retrofitted with next generation, combustion practice
ultra-low NOx burners. As a result of
the refinery expansion permit revision,
this source has undergone PSD
review for PM10. BACT for this
source is good combustion practice.
SN-805 is a 75 MM Btu/hr reboiler
(nominal design). It was installed in
1996 and will be retrofitted with next
generation, ultra-low NOx burners. On
May 17, 2000, this source was tested
for NOx emissions using EPA
Reference Method 7E pursuant to Ultra-low NOx
BEILSS ggb:\ﬁ:‘( ﬂ;COMPANY SN-805 - #4 Pre-Flash Reboiler A819.702 of Reguiation 19, and 40 |AR-0167  [12101/2020 ACT  |FALSE |oumersandgood | 35LBIMR -HOUR
' C.F.R., Part 52, Subpart E. The test combustion practice
results submitted to the Department
demonstrated compliance. As a result
of the refinery expansion permit
revision, this source has undergone
PSD review for PM10. BACT for this
source is good combustion practice.
SN-808 is a 56 MMBtu/hr furnace
(nominal design) used to heat gas oil.
DELEK US LION OIL COMPANY Itis fueled by NSPS Subpart J quality Good combustion  [2.8 LB/HR 3-HOUR
UNION COUNTY, AR SN-808 - #7 FCCU Furnace gas. It was installed in 1979, BACT  |\R70167  [12/01/2020 ACT |FALSE | T e AVERAGE
for this source is good combustion
practice.
SN-810 is a 70 MMBtu/hr furnace
(nominal design) used to heat
naphtha. It is fueled NSPS Subpart J
quality gas. It was installed in 1958.
BE%: ggb:\ﬁr:ﬂ;compmv Emfalc%;;:b:}gm"emer This source was declared subjectto |AR-0167  [12/01/2020 ACT  |FALSE |0 if;ééffg'? 3-HOUR
NSPS Subpart J as a result of the
Consent Decree (CIV. No. 03-1028)
between Lion Oil, ADEQ, and the US
EPA
SN-842 is a 50.0 MMBtu/hr furnace
L (nominal design). It is fueled by NSPS
Do e o O COMPANY zxf;f;:z Unit Distilate Subpart J qualiy gas. It was installed AR-0167 |12/01/2020 ACT  |FALSE [ SO0 ombustion {2581 8H1R SHOUR
! in 1993. BACT for this source is good
combustion practice.
BLART BARRY NOBILE A |90.5 MMBtUr Aux Boler AL-0328  [11/09/2020 ACT |FALSE o OOLLLBMMETUS |, 0.037LBMMBTU [0 0.004 LBIMMBTU o 46416 TPY
Boiler BO2 2€° One 100 MMBtw/hr Ultra-low NOX Oxidation Catalyst Oidation catalyst and Gnly use pipeline Ultra-Tow NOX
NEMADJI TRAIL ENERGY CENTER ’ Natural Gas-Fired Auxiliary Boiler with burners, flue gas and operate and operate and maintain quality natural gas burners and flue g2s 1,5 gyygTy 12-
NEMADJI TRAIL ENERGY CENTER |Natural Gas-Fired Auxiiary Boiler | -2 o NOx burners, Flue Gas WI0300  |09/01/2020 ACT |FALSE |fecirculation,and g o)) gy [Maintain boiler 0.0037 LBIMMBTU | boiler according to ~ |0.0027 Le/MmBTU | @nd operateand g o) | gyygr, - [recirculation. Operate |\ oy ri ooy | NG
(B02) : N operate and maintain according to the 0 maintain B02 and maintain boiler
DOUGLAS, Wi Recirculation (FGR), and Oxidation 802 according to the manufacturera€™s manufacturera€™s according to according to AVG
Catalyst (C02) manufach rard€ s i recommendations. e manufachrerA€ s
Four (4) direct-fired natural gas car Low-Nox Burner - - This EP is required o
st o e cnpyes o ot s e e S
gggﬁg&%ﬁgz iTEEfDLE K ESrr?:z;g: ;:‘1[‘?:2‘ Car Bottom SQ;:‘;:S‘E&;02:’:?12::;5'[':';“6 KY-0110  |07/23/2020 ACT  |FALSE  |a Good Combustion |181.6 LBIMMSCF | Combustion and 84 LB/MMSCF Combustion and 5.5 LBIMMSCF Operating Practices L%ﬂ;%’gm&é’
g and Operating Operating Practices Operating Practices (GCOP) Plan and
uniform rolling temperature of Practices (GCOP) (GCOP) Plan. (GCOP) Plan. meet design
approximately 2,250 A°F. Dlan standards
On each side of the Steckel mill,
mandrels housed in direct-fired Low-hox Burner
heated chambers continually wind and (Designed to maintain This EP is required to This EP is required to This EP is required to
unwind the ribbon of steel as it passes 0.08 Ib/MMBu); and have a Good have a Good have a Good
NUCOR NUCOR STEEL EP 03-05 - Steckel Mill Coling back and orth rough e Steckel |KY-0110  |07/23/2020 ACT |FALSE | Good Gombvston. |o1.6 LaMMSCE  |Comusionand |84 Laniscr Combustionand 5.5 LBIMMSCF Combustionand [ 18142 TON/YR 12-

BRANDENBURG MEADE, KY

Furnaces #1 & #2

mill. The goal is to reduce radiant heat
loss so the steel can be rolled longer
and thinner. These furnaces burn
natural gas.

and Operating
Practices (GCOP)
Plan.

Operating Practices
(GCOP) Plan.

Operating Practices
(GCOP) Plan.

Operating Practices.
(GCOP) Plan

MONTH ROLLING
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Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/4/2025
Proiect Process Process Describtion Code App DRAFT__|NOx BACT NOx BACT Limit _|CO BACT CO BACT Limit VOC BACT VOC BACT Limit _|PM BACT PM BACT Limit GHG BACT GHG BACT Limit
The Tempering Furnace is heated
with direct-fired, low NOx, natural gas
cold air burners. The burners are
grouped into specific heating zones
and the temperature in each zone is Low-Nox Burner This EP is required to
automatioally contolled: The burners 607 B and ez ot ez ot Combusion and
; X u); usti
gggﬁg;‘;&%‘;i fnffDLE . EP 04-03 - Tempering Fumace fire “l“ec‘l'ﬁ "‘f‘° the '“’“a°:[.‘° KY-0110  |07/23/2020 ACT |FALSE |a Good Combustion |70 LE/MMSCF Combustionand |84 LE/MMSCF Combustionand  |5.5 LBIMMSCF Operating Practices [ 24251 FOWHR 12-
d maintain the furnace operating and Operating Operating Practices Operating Practices (GCOP) Plan and
temperature at 1,200A°F, and the Practices (GCOP) (GCOP) Plan. (GCOP) Plan. meet design
waste combustion gases are vented Plan requirements.
from the furnace into an exhaust duct,
pulled into an exhaust fan, and
discharged to atmosphere through a
vertical stack.
Groups of car bottom furnaces are
used to perform various heat
treatment processes, such as stress
relieving, normalizing, tempering,
austenitizing, and annealing, as
required by customer specifications. Low-Nox Burner This EP is required to
group 1f includes 'lhffedd;fect-'ire; car (Designed to maintain This EP is required to This EP is required to have a Good
ottom furnaces, fueled by natur: 0.08 Ib/MMBtu); and have a Good have a Good Combustion and 43542 TON/YR 12-
gggﬁggﬁéﬁgz ﬁnT:/EéE Ky E\Tn?ascgi ;ffcx‘ap 1 Car Bottom gas. For plates that are austenitized, |KY-0110  |07/23/2020 ACT |FALSE |a Good Combustion |81.6 LB/MMSCF Combustion and 84 LBIMMSCF Combustion and 5.5 LB/IMMSCF Operating Practices [MONTH ROLLING,
g they are removed from the furnace and Operating Operating Practices Operating Practices (GCOP) Planand  [COMBINED
and immediately lowered into the Practices (GCOP) (GCOP) Plan. (GCOP) Plan. meet design
batch quench tank for a defined Plan requirements.
duration to complete the quenching
process. After cooling, the fully
hardened plates are placed into
another car bottom furnace to temper
the plate to the desired hardness.
Groups of car bottom furnaces are
used to perform various heat
treatment processes, such as stress
relieving, normalizing, tempering,
austenitizing, and annealing, as
required by customer specifications.
Group 2 includes two direct-fired car Low-Nox Burner This EP is required to
bottom furnaces, fueled by natural ((]Doeaslir;;tiﬂt;(m)amtin :ms EPG\s r:qulred to :ms EPG\S r:qulred to gave ba G‘pou | 51101 TONYR 12
X u); an ave a Goo ave a Goo ombustion an -
NUCOR NUCOR STEEL EP 05-02 - Group 2 Car Bottom gas. For plates that are austeniized, |,y 0110 |07/23/2020 ACT  |FALSE  |a Good Combustion |81.6 LBMMSCE | Combustionand |84 LB/MMSCF Combustionand  [5.5 LBIMMSCF Operating Practices |MONTH ROLLING,
BRANDENBURG MEADE, KY Furnaces A & B they are removed from the furnace and Operating Operating Practices Operating Practices (GCOP) Planand ~ |COMBINED
and immediately lowered into the Practices (GCOP) (GCOP) Plan (GCOP) Plan meet design
batch quench tank for a defined Plan. requirements.
duration to complete the quenching
process. After cooling, the fully
hardened plates are placed into
another car bottom furnace to temper
the plate to the desired hardness. One
is 28 MMBtu/hr, one is 32 MMBtu/hr.
TCow-Nox Burner This EP Is required
(Designed to maintain This EP is required to This EP is required to have a Good
NUCOR NUCOR STEEL EP 15-01 - Natural Gas Direct-Fired 0.07 Ib/MMBtu); and have a Good have a Good Combustion and 20734 TON/YR 12-
Space Heaters, Process Water Numerous small KY-0110 07/23/2020 ACT ~ |FALSE  |a Good Combustion |70 LB/MMSCF Combustion and 84 LB/IMMSCF Combustion and 5.5 LB/IMMSCF Operating Practices  [MONTH ROLLING,

BRANDENBURG MEADE, KY

Heaters, & Air Makeup Heaters

and Operating
Practices (GCOP)
Plan

Operating Practices
(GCOP) Plan

Operating Practices
(GCOP) Plan

(GCOP) Plan and
meet design

COMBINED
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Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process If[r‘gcess Descrmnon‘dceu - Code App DRAFT _|NOx BACT NOx BACT Limit _|CO BACT CO BACT Limit VOC BACT VOC BACT Limit _|PM BACT PM BACT Limit GHG BACT GHG BACT Limit
“AUSTENZIg Furm
natural gas as fuel. The furnace is
indirect fired with a nitrogen
atmosphere to prevent scale formation
and the resulting scale pickup that
occurs on the roll surface. The
furnace is equipped with radiant tube
low-NOX burners that operate in flame
and flameless modes. When a cold
plate is charged, some of the first
sections of the heat zone are
momentarily pulled down below Low-Nox Burner
1560A°F. When the radiant tube (Designed to maintain )
burners are below 1560A%F, they 0.15 I/MMBtu in This EP is required to
operate in flame mode with a flameless mode and ZZ:ZEEZ;;“""EU to ZZ:ZEEZ;;“""EU to :‘:?)‘::lil ?x;z)ondan "
NUCOR NUCOR STEEL - uaranteed NOx emission rate of 0.25 I/MMBtuin  |158 LB/MMSCF 27991 TON/YR 12-
BRANDENBURG MEADE, KY EP 04-02 - Austenitizing Furnace g 252 Ib/MMBtu. Once these burners | <7010 |07/28/2020 ACT  |FALSE (0 L0 ia | FLAMELESS MODE gombusnun and 84 LBIMMSCF Combustion and 5.5 LB/IMMSCF Operating Practices |1\~ '
" perating Practices Operating Practices (GCOP) Plan and
reach 1560A°F, they return to Good Combustion (GCOP) Plan. (GCOP) Plan. design
flameless mode. The remaining and Operating standards.
sections of the heat zone and the Practices (GCOP)
soaking section continuously operate Plan.
in flameless mode. The guaranteed
NOx emission rate for the flameless
mode is 0.155 Ib/MMBtu. The burners
fire into a radiant tube to isolate the
waste gas from the furnace
atmosphere. The burners are
selfrecuperative, eliminating the need
for a common recuperator. The waste
gases from the burner are used to
preheat combustion air, and the waste
PETMIN USA INCORPORATED Startup boiler, natural gas fired with good combustion
PETMIN USA INCORPORATED Startup boiler (B001) maximum heat input of 15.17 OH-0383 07/17/2020 ACT FALSE practices and the use [1.25 LB/H
ASHTABULA, OH MMBtu/hr. of natural gas
PETMIN USA INCORPORATED
PETMIN USA INCORPORATED OH-0379 02/06/2019 ACT FALSE
ASHTABULA, OH
Three identical Ladle dryers /
preheaters, natural gas fired with
PETMIN USA INCORPORATED maximum heat input of 15.00 Good combustion
PETMIN USA INCORPORATED ;:%';P’ehea‘e's (P002,PO03 and | \\ie e, emissions are vented o |OH-0383  |07/17/2020 ACT  |FALSE practices and the use |0.521 LB/H
ASHTABULA, OH the EAF baghouse. Throughputs and of natural gas
limits are for one preheater, except as
noted.
PETMIN USA INCORPORATED
PETMIN USA INCORPORATED OH-0379 02/06/2019 ACT FALSE
ASHTABULA, OH
Only burn natural
GREEN BAY PACKAGING INC.- GB gas, good combustion | 16771 T/Y ANY
MILL DIV. GREEN BAY PACKAGING|Natural Gas-Fired Boiler (B01) 'W1-0303 07/14/2020 ACT FALSE practices, low NOx CONSECUTIVE 12-
INC.- GB MILL DIV. BROWN, Wi burner, and flue gas |MONTH PERIOD
recirculation
TOKAI CARBON CB LTD. TOKAI Low NOx Burners
ADDIS FACILITY WEST BATON 1-19 Burner 1 Units are in mega watts. LA-0377 05/27/2020 ACT FALSE  [and good combustion (0.08 LB/MMBTU
ROUGE, LA practices.
Tow NOX burners,
M Shall be operated for Shall be operated for Combust only pipeline
WPL- RIVERSIDE ENERGY flue gas recirculation, 0.04 LBIMMBTU |\ e than 500 1o more than 500 quality natural gas, -
CENTER WPL- RIVERSIDE Temporary Boiler (B98A) W1-0306  [02/28/2020 ACT  |FALSE  |Shal be operated or | AVG. OVER ANY 115 and combust (%04 EEMMETU  |hours and combust [0 SEE NOTES can be operated for (%098 LB/MMBTU | Combust only pipeine LLB LB COZMMBTU
ENERGY CENTER ROCK, W nomore than 500 | CONSECUTIVE - | 1\ iieline quality U only pipeline quality Nno more than 500 U quality natural gas. U
d hours, and shall HR PERIOD
e e eline natural gas. natural gas. hours.
Good combustion
PHILLIPS 66 COMPANY SWEENY " practices, use of
REFINERY BRAZORIA, TX Isostripper Reboiler (heater) TX-0877 01/08/2020 ACT FALSE natural gas fuel for 0.0054 LB/MMBTU
the project heater
Use of natural gas or
1441 LBH 12- Good combustion Good combustion fuel gas as fuel
FG LA LLC FG LA COMPLEX ST. | o \y aste Heat Boiler Maximum operating rate. 86 LA-0364  |01/06/2020 ACT ~|FALSE |SCR and LNB MONTH ROLLING  |practices and 26.21 LB/ practices and 13.37 LBIH energy-efficient 455475 TIYR
JAMES, LA MMBTU/h normal operating rate. AVERAGE oxidation catalyst. oxidation catalyst design options, and
operational/maintena
nce nractices
Good combustion Good combustion
Use of fuel gas as
practices and practices and fueh, energy-effident
FG LA LLC FG LA COMPLEX ST. |\ 5 Heaters 1 and 2 Hot oil heaters are identical and will |, o 364 |01/06/2020 ACT |FALSE |LNB 006 LB/MMBTY |ComPliance with the o o7 g ypypy,  [compliance with the | o) | gy Gesign options, and | 5858 TONS/YR
JAMES, LA not operated simultaneously. applicable provisions applicable provisions aperationalimaintena
of 40 CFR 63 of 40 CFR 63 nce practices
Subnart DDDDD Subnart DDDDN d
GREEN BAY PACKAGING INC. Natural Gas-fired Space Heaters with
GREEN BAY PACKAGING- MILL a combined heat input capacity of 8.5 |W1-0297  [12/10/2019 ACT  |FALSE o 0.0055 LBIMMBTU Use only natural gas. | 20,70 AVG THERM

DIVISION BROWN, Wi

Natural Gas-Fired Space Heaters
(P44)

MMBtu/hr

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel Natural Gas
Process Code: 13.310
RBLC Search Date: 21412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Two natural gas fired dew point
heaters for warming the natural gas
fuel (EUFUELHTR1 & EUFUELHTR2 Energy efficiency [ 200 1o o
INDECK NILES, LLC INDECK FGFUELHTR (Two fuel pre-heaters |in flexible group FGFUELHTR). The Good combustion  |2.65 LB/H HOURLY; |Good combustion  |2.22 LB/H HOURLY; |Good combustion |13 LB/H HOURLY: measures and the | 5| | |G TiME
NILES, LLC GASS. MI identified as EUFUELHTR1 & total combined heat input during M0423  |01/04/2017 ACT  |FALSE |00 °H Each N practices, EacH N practices, EACH FUEL use of alow carbon | S U
' . EUFUELHTR2) operation shall not exceed 27 : : : HEATER fuel (pipeline quality | 5o\ eiNED Limi
MMBTU/H (each) as well. The CO2e natural gas)
limit is for both units combined;
however the other limits are per unit.
HOLLYFRONTIER EL DORADO 0.04 LB/MMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LB/MMBTU 3
EEESL“ED%‘;:S;EYRERSUNTTL'EE B2701 Gas Con. Stripper Reboiler KS-0041 |10/30/2019ACT  [FALSE [l LowNOx DAY ROLLING dlra Low NOX HR ROLLING dlra Low NOX HR ROLLING dlra Low NOX HR ROLLING
Ks " AVERAGE AVERAGE AVERAGE AVERAGE
EFINING L6 HOLLYERONTIE 0.04 LBIMMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LBIMMBTU 3
REF‘g‘NG ;LC HOLLYFRONTIER |55y HTU1 Pre-Heater, induced draft KS-0041  [10/30/2019ACT  [FALSE |JliraLowNOx DAY ROLLING dlra Low NOX HR ROLLING lra Low NOX HR ROLLING lra Low NOX HR ROLLING
EL DORADO REFINERY BUTLER, umers AVERAGE umers AVERAGE urners VERAGE urners VERAGE
NG LG HOLL Y ERONTIE 0.04 LBIMMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LBIMMBTU 3
REF‘g‘NG ;LC HOLLYFRONTIER |50 HTU2 Debut. Reboilr, Induced Draft |KS-0041 |10/30/2019 ACT  |FALSE | U Low NOx DAY ROLLING dlra Low NOX HR ROLLING lra Low NOX HR ROLLING lra Low NOX HR ROLLING
EL DORADO REFINERY BUTLER, umers AVERAGE umers AVERAGE urners VERAGE urners VERAGE
NG LG HOLL Y ERONTIE 0.04 LBIMMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LBIMMBTU 3
REF‘g‘NG ;LC HOLLYFRONTIER |53,y HTU4 Heater, Induced Draft KS-0041 (101302019 ACT  [FALSE |JlraLowNOx DAY ROLLING dlra Low NOX HR ROLLING lra Low NOX HR ROLLING lra Low NOX HR ROLLING
EL DORADO REFINERY BUTLER, umers AVERAGE umers AVERAGE urners VERAGE urners VERAGE
Use of natural gas, Use natural gas, use
NORTHSTAR BLUESCOPE STEEL, Raises and equalizes the temperature use of low NOx of baffle b egnu}ners Use of natural gas, Use of natural gas, Use of natural gas
LLC NORTHSTAR BLUESCOPE | Tunnel Furnace #2 (P018) of the steel slabs to a level suitable for |OH-0381  [09/27/2019 ACT  [FALSE | burners, good 6.16 LB/H o oo 6,16 LBIH good combustion  {0.48 LB/H good combustion (0.8 LB/H and energy efficient [10283.06 LB/H
STEEL, LLC FULTON, OH hot rolling. combustion practices 9 practices and design practices and design design
and design practices and design
Two (2) natural gas-fired auxiliary
boilers, each with a maximum rating Low sulfr fuel
of 80 MMBTU/H (HHV) to facilitate ow sulfur fuel ¥
THOMAS TOWNSHIP ENERGY, ctartup of the CTEBHRVS)G e Good combustion {0036 LBMMBTU [ 0,037 LBIMMBTY [ o |0.0054 LBMMBTU  [(natural gas) and 1.9 LBIMMSCF gg’fﬁ;g?;é”o
LLC THOMAS TOWNSHIP FGAUXBOILER d" n ired MI-0442  |08/21/2019 ACT |FALSE |practices andlow ~ |HOURLY; EACH o HOURLY; EACH o HOURLY; EACH  [good combustion |HOURLY; EACH  |Energy efficiency (o0 WS RIS
ENERGY, LLC SAGINAW, MI provide the required steam to support NOX burners. BOILER practices BOILER practices. BOILER practices (efficient ~ |BOILER d
the startup of the facility, including but combustion) BOILER
not limited to: steam for sparging,
STG seals, etc.
Two (2) natural gas-fired preheaters, Low sulfur fuel 2590 TIVR 12.M0
THOMAS TOWNSHIP ENERGY, each with a maximum heat input of 7 Good combustion 0.036 LB/MMBTU Good combustion 0.037 LB/MMBTU Good combustion 0.025 LB/MMBTU (natural gas) and 1.9 LB/MMSCF ROLLING _”M'E
LLC THOMAS TOWNSHIP FGPREHEAT MMBTU/hr, used to preheat the MI-0442  (08/21/2019 ACT |FALSE |practices andlow |HOURLY; EACH | ~0%L o . HOURLY; EACH | 000 57 . HOURLY; EACH  |good combustion |HOURLY; EACH  |Energy efficiency | e ol
ENERGY, LLC SAGINAW, M| natural gas above the dewpoint prior NOx burners UNIT UNIT UNIT practices (efficient  |UNIT '
to combustion in the CTG. combustion)
Utilize low-carbon
MICHIGAN STATE UNIVERSITY Two natural gas fired fuel gas dew Low NOx burners and |0.05 LBIMMBTU | 008LBIMMBTY | 0.005 LBIMMBTU Il PN A
MICHIGAN STATE UNIVERSITY FGFUELHEATERS point heaters. Each heater has a25 [MI-0440  [05/22/2019 ACT  |FALSE  |good combustion HOURLY; EACH r‘;‘;‘;"s’“ ustion | HOURLY; EACH r‘;‘;‘;"s’“ ustion | HoURLY; EACH fﬂ":;gz;s'g‘n‘*é‘cy SERIOD: EACH
INGHAM, MI MMBTU/H throughput capacity. practices, HEATER P . HEATER P :
g preventative UNIT
CANFOR SOUTHERN PINE
CANFOR SOUTHERN PINE - Boiler No. 2 29'11?( MMBIu/hr rated heat input |5 0195 |05/21/2019 ACT  |FALSE rork practice 00375 LBMMBTU | &ork Prectice 0.0054 LBIMMBTU
CONWAY MILL HORRY, SC capaclty
GEORGIA-PACIFIC CONSUMER
PRODUCTS LLC GEORGIA- BO98 & B9 Natural Gas Fired Good Combustion
WI-02 4/01/2019 ACT  |FALSE !
PACIFIC CONSUMER PRODUCTS  [Temporary Boilers 0289 |04/01/2019 AC S Practices 0.0055 LE/MMBTU
LLC BROWN, WI
GREEN BAY PACKAGING INC.
AEMILL DIVISION GREEN BAY Good Combustion Good Combustion
PACKAGING INC. 2€MILL DIVISION| P44 Space Heaters WI-0202  |04/01/2019 ACT  |FALSE Practices, the Use of [0.0055 LB/MMBTU Practices, the Use of [0
BROWN. W1 a Low-NOX Burners Low-NOX Burners
NUCOR CORPORATION NUCOR Good combust Good combust Good combust
STEEL ARKANSAS 110000452180, |SN-142 Vacuum Degasser Boiler AR-0171  [02/14/2019 ACT |FALSE [Low NoxBumers  [0.035 LBIMMBTU 00d combustion 14,075 LBMMBTU 00d combustion 10,0026 LB/HR 000 combustion | 121 LBIMMBTU
AR practices practices practices
NUCOR CORPORATION NUCOR G0od comb G0od comb Good com
STEEL ARKANSAS 110000452180, |SN-233 Galvanizing Line Boilers AR-0171  |02/14/2019 ACT  [FALSE |Low NoxBurners  |0.1 LBIMMBTU 3-HR | 000 cOmbustion 6 54\ gvmpTy ood combustion | 4055 | g/MMBTU ood combustion 1151 | gmmBTU
AR practices practices practices
GRAYMONT WESTERN LIME- Good Combust Good Combust
EDEN GRAYMONT WESTERN POS5 Natural Gas Fired Line Heater WI0201  |01/28/2019 ACT  |FALSE | 2000 ~0mPUstion o1 LgimmBTU Pricoa 11O 10.082 LBIMMBTU
LIME-EDEN FOND DU LAC, W1
The auxiliary boiler is used on an lel“a ‘GW'NE)'X‘
intermittent basis (up to 2,000 urners and flue gas
JACKSON GENERATION, LLC recirculation air 11250 TONS/YEAR
JACKSON ENERGY CENTER WILL, | Auxiliary Boiler hours/year) to produce intermediate |, 4,3, 121312018 ACT  |FALSE | preheater, automated | ©-01 LB/MMBTU 3- | Good combustion 0037 LB/MMBTU 3- Good combustion  |0.0075 LB/MMBTU 3-| Good combustion 12 MONTH
L pressure steam for heating the heat combustion HOUR AVERAGE practice HOUR practice HOUR AVERAGE practice ROLLING AVERAGE
recovery steam generators (HRSGS) management

and steam turbines

susteme _antamated
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Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Two thermal oxidizers to burn acid
gas from natural gas Acid Gas
Removal Units for Trains 1 and 2. In Low NOx burners and Natural Gas / Clean Natural Gas / Clean Natural Gas / Clean
‘ h xbu u u u
B e AV | THERMAL OXIDIZER addiion, for ihese twolrans, e |1x.0851  |12117/2018 ACT  [FALSE  |good combustion (0162 LBIMMBTU  [Fue, good 0.082 LB/MMBTU | Fuel, good 0.0054 LB/MMBTU Fuel, good
" ermal oxidizers also accep practices. combustion practices. combustion practices. combustion practices.
breathing losses from the condensate
tanks and the emissions from natural
gas liquid truck loading.
WINPAK HEAT SEAL Units shall be
Numerous comfort heaters and dryers
CORPORATION WINPAK HEAT b operated in
IL-0127  |10/05/2018 ACT  |FALSE
SEAL CORPORATION TAZEWELL, |Heating Units eacg;”‘/‘: acapacity less than 10 accordance with good |°
" mmBtu/hr. combustion practices.
Good combustion Good combustion
GREEN BAY PACKAGING, INC. pracices, use only practices, use only
GREEN BAY PACKAGING, INC. - ) ; ) natural gas, equip natural gas, equip | 160 LBCOZE/L000
CHIPPING CONTAINER DiviSoN | Natural gas-fied boler (Boiler B01) W1-0266  [09/06/2018 ACT  |FALSE P |0-0055 LBIMMBTU e peieuases
BROWN, W1 burners and flue gas burners and flue gas
ARKEMA INC. ARKEMA Low NOX low carbon fuel
BEAUMONT PLANT JEFFERSON, |HEATERS TX-0845 |08/24/2018 ACT |FALSE |BURNERS, CLEAN [0.04 LBIMMBTU selection, and good [0
i FUEL combustion practices
The auxiliary boiler is used on an LJ"’E"GW N:?;\(
intermittent basis (up to 4,000 hrfyr) umers and flue gas
CPV THREE RIVERS, LLC CPV . - . recirculation, air 22500 TON/YR 12-
THREE RIVERS ENERGY CENTER |Auxiliary Boiler to produce intermediate pressure IL-0129  |07/30/2018 ACT |FALSE |preheater, automated | .0+ LB/MMBTU 3- 1 Good combustion 0.037 LE/MMBTU 3- Good combustion |5 5575 Good combustion |15 ROLLING
GRUNDY. IL steam for heating the heat recovery D aaton HOUR AVERAGE | practices HOUR AVERAGE practices practice kA
' steam generators (HRSG) and management system
turbines. with €0 trim evetem
A natural gas-fired auxiliary boiler,
rated at 99.9 MMBTU/H to facilitate
DTE ELECTRIC COMPANY BELLE startup of the CTG/HRSG trains and Energy efficiency 25623 TIYR 12-MO
RIVER COMBINED CYCLE POWER | EUAUXBOILER: Auxiliary Boiler to provide steam to the steam turbine [MI-0435  |07/16/2018 ACT |FALSE |burners/Fiue gas E‘-gfj‘;ﬁ”"'wm G’ﬁ;‘;'“b“s""" E‘-gLSRLL?(’MMETU G’ﬁ;‘;'“b“s""" E‘-g?fRLL?(’MMETU measures, use of  |ROLLING TIME
PLANT ST. CLAR, MI generator seals. The auxiliary boiler is recirculation. P P natural gas. PERIOD
equipped with low NOx burners (LNB)
and flue gas recirculation (FGR).
DTE ELECTRIC COMPANY BELLE 6310 T/YR 12-MO
RIVER COMBINED CYCLE POWER sUTUELHTRl Natural gas fired fuel : "ﬂf‘.“’a' (g:f:'ff"e“’lfo‘? MMBTUMH 1\11.0435  |07/16/2018 ACT  |FALSE  |LowNOxbumer  |0.75 LB/H HOURLY fo‘:“:fofs‘”“b“s"°" 0.77 LB/H HOURLY fo‘:“:fofs‘”“b“s"°" 0.17 LB/H HOURLY Natural gas fuel ROLLING TIME
PLANT ST. CLAIR, MI \eater eat inpul uel heater. PERIOD
DTE ELECTRIC COMPANY BELLE 6310 T/YR 12-
RIVER COMBINED CYCLE POWER sUTUELHTRZ Natural gas fired fuel : "ﬂf‘.“’a' (gﬁ'ff"e“’:s‘MMBTU’H MI-0435  |07/16/2018 ACT  |FALSE  |Low NOx burner 0.14 LB/H HOURLY fo‘:“:fofs‘”“b“s"°" 0.14 LB/H HOURLY fo‘:“:fofs‘”“b“s"°" 0.03 LB/H HOURLY Natural gas fuel MONTH ROLLING
PLANT ST. CLAIR, MI eater eat input HP fuel heater. TIME PERIOD
A natural gas-fired auxiliary boiler,
rated at 61.5 MMBTU/H (HHV) to
facilitate startup of the CTGHRSG . i
train and to provide the required Low NOx burnersffiue nergy efficiency
MARSHALL ENERGY CENTER LLC |, AUxBOILER (South Plant): steam to support the startup of the gas recirculation and | 004 LBMMBTU 30 ooy combustion  |0.08 LB/MMBTU Good combustion  [0.004 LB/MMBTU measures and the 31540 T/YR 12-MO
MEC NORTH, LLC AND MEC MI-0433  |06/29/2018 ACT  |FALSE ; DAY ROLLING AVG use of alow carbon |ROLLING TIME
Auxiliary Boiler facility, including but not limited to good combustion practices. HOURLY practices. HOURLY alo
SOUTH LLC CALHOUN, M J TIME PERIOD fuel (pipeline quality |PERIOD
steam for sparging, STG seals, etc. practices. natural gas)
The auxiliary boiler is equipped with
low NOx burners (LNB) and flue gas
recirculation (FGR).
‘A natural gas-fired auxiliary boiler,
rated at 61.5 MMBTU/H (HHV) to
faciltate startup of the CTGHRSG £ ff
train and to provide the required Low NOx burners/flue nergy efficiency
MARSHALL ENERGY CENTER LLC : 0.04 LB/MMBTU 30- : : measures and the 31540 T/YR 12-MO
MEC NORTH, LLC AND MEC iuﬁgfﬂgif (North Plant) 'S:‘I"" “’n;”’;'?:";"f:;f’l‘;ﬁ:; “Ze M-0433  [06/29/2018 ACT [FALSE |98 recireulaionand | oy oy G v (G000 combustion:|0.08 LBMMBTU | Good combusiion 0004 LEIMMETU use of a low carbon | ROLLING TIME
SOUTH LLC CALHOUN, MI uxiliary Bol iity, including but not fimi 9 TIME PERIOD P P fuel (pipeline quality | PERIOD
steam for sparging, STG seals, etc. practices. natural gas)
The auxiliary boiler is equipped with
low NOX burners (LNB) and flue gas
recirculation (FGR).
Ulirarlow NOX Ulira-low NOX Ulira-low NOX o O s
aer ’ Bumers, Flue Gas Bumers, Flue Gas Bumers, Flue Gas : 160 LB/1000 LB
QFAI(:':‘”‘\;\‘EC@TE' INC. 2€'LOM PLANT 1531 515 Bolers Eacg_?b‘/ne twelve boilers, 28 WI-0283  |04/24/2018 ACT  |FALSE |Recirculation and ~ |0.0105 LB/MMBTU | Recirculation and |25 PPMVD Recirculation and  [0.0036 LB/MMBTU s;‘:‘ge‘;’"b”s”"" 0.0075 LBIMMBTU Ezﬁ"l:u“;‘;f‘"bg‘;ﬁges CO2E 12-MONTH
3 mmi r maximum rating Good Combustion Good Combustion Good Combustion and the Use of AVERAGE
Practices Practices Practices
Pineline Ouality.
Ultra-Low NOX
SIO INTERNATIONAL WISCONSIN, |B13-B24 & B25-836 Natural Gas- | Twenty-four natural gas-fired boilers. g:"::;’:w:"v”géas 0.0105 LBIMMBTU 1- Burer. e s Burer. e s ranices and The Rocheeton st |GovErD00LE
g 1ty 9 " |WI-0284  |04/24/2018 ACT  [FALSE |Recirculation, and Recirculation, and |25 PPMVD Recirculation, and ~ [0.0036 LB/MMBTU | 7121985 and The 19 9075 | gimmpTy | R ooreuiaton. &
INC. -ENERGY PLANT , W1 Fired Boilers Only 20 operating at any given time. HOUR AVERAGE Use of Pipeline Good Combustion | STEAM 12 MONTH
Good Combustion Good Combustion Good Combustion oty okl Giss e Use| AVERAGE
Practices. Practices. Practices. ity T -
of Pineline Ouality
44.55 MMBtu/hr natural gas-fired
boiler equipped with low-NOx burners.
The permit includes the option to Good combustion : : ) Good combustion  [2817.6 T/YR PER
HARRISON POWER HARRISON | 5 \siiary Boiler (8001) install either General Electric turbines |OH-0377  |04/10/2018 ACT  |FALSE  |practices and low | 1.56 LB/H Good combustion |, 67| gy Good combustion |5 16| gy Pipeline quality 033 LBIH praciices and pipeline | ROLLING 12

POWER HARRISON, OH

(with 80 MMBTU aux boiler BO02) or
Mitsubishi turbines (with 44.55
MMBTU aux boiler BOO1).

NOX burner

practices

practices

natural gas

quality natural gas

MONTH PERIOD
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Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
80 MMBtu/hr natural gas-fired boiler
equipped with low-NOx burners. The
permit includes the option to install Good combustion inali " Good combustion 5009.1 T/YR PER
ngg;ﬂi;gg&z ?HRRISON Auxiliary Boiler (B002) either General Electric turbines (with |OH-0377  |04/19/2018 ACT ~ [FALSE |practices andlow ~ |2.19 LB/H %ﬁ;";‘bus“c’" 2.48 LBH %ﬁ;";‘bus“c’" 0.248 LB/H :Ial:i‘;:\e qa:ahly 0.48 LBIH practices and pipeline [ROLLING 12
d 80 MMBTU aux boiler B002) or NOX burner p p 9 quality natural gas | MONTH PERIOD
Mitsubishi turbines (with 44.55
MMBTU aux boiler B001)
SEMINOLE ELECTRIC
COOPERATIVE, INC. SEMINOLE Two natural gas heaters (< 10 Two natural gas heaters, each less .
GENERATING STATION PUTNAM, |MMBtu/hr each) than 10 MMBtu/hr FL-0364  |03/21/2018 ACT |FALSE ° 0.005 LB/MMBTU
FL
FLORIDA POWER AND LIGHT
COMPANY DANIA BEACH ENERGY |99.8 MMBtu/hr auxiliary boiler Fueled only with natural gas. FL-0363  |12/04/2017 ACT |FALSE Clean fuel 0.08 LB/MMBTU
CENTER BROWARD, FL
FLORIDA POWER AND LIGHT anutact 01 LBIVETU
COMPANY DANIA BEACH ENERGY | Two natural gas heaters FL-0363  |12/04/2017 ACT  |FALSE ce?g'“m:?m“r:“" DESION VALUE
CENTER BROWARD, FL
LONG RIDGE ENERGY
GENERATION LLC - HANNIBAL 26.8 MMBtu/hr natural gas-fired boiler El Iat Good busti Good bust Natural th 7845 T/YR PER
POWER LONG RIDGE ENERGY  |Auxiliary Boiler (B001) with a low-NOX burner and flue gas ~ |OH-0375  |11/07/2017 ACT  |FALSE an‘:flgfsz’gi‘(’;“uf"g“ 0.29 LBMH Co“n“m‘cs"'“ ustion 10,99 LM Co“n“m‘cs"'“ ustion 1013 LM Low sulfur fuel 0.27 LBIH . ;:"uelgasas ®  |ROLLING 12
GENERATION LLC - HANNIBAL recirculation MONTH PERIOD
POWER MONROE, OH
Two identical Fuel Gas Heaters; 15.0
GUERNSEY POWER STATION LLC B " MMBtu/hr natural gas-fired fuel gas 7695 T/YR PER
GUERNSEY POWER STATION LLC Ezj's)zss;‘ea‘ers (2identical, POO7 | oover with low-NOx burners. The ~ |OH-0374  |10/23/2017 ACT  |FALSE  |Low-NOx gas burner |0.3 LB/H Combustion control  |0.83 LB/H Combustion control  |0.075 LB/H Combustion control |0.075 LB/H Naturalgas. low | poLLING 12
GUERNSEY, OH natural gas heaters will heat a water 9 MONTH PERIOD
bath.
OREGON ENERGY CENTER 37.8 mmBtu/hr natural gas fired Jow NOX b d d bust d bust use of natural gas,  |4502 T/YR PER
OREGON ENERGY CENTER Auxiliary Boiler (B001) auxiliary boiler with low- NOX burners |OH-0372  |09/27/2017 ACT  |FALSE ""l"’; e (e;’rza’:[;”" 0.76 LBIH gg‘n’";‘;’“ ustion 2.08 LBIH gg‘n’";‘;’“ ustion 16,23 Le/H good combustion ROLLING 12
LUCAS, OH and flue gas recirculation controls. MONTH PERIOD
TRUMBULL ENERGY CENTER Flue gas recirculation Good combuston Good combuston Good combustion 4456 T/YR PER
TRUMBULL ENERGY CENTER Auxiliary Boiler (B001) Ausiliary Boiler 37.8 MMBtu/hr OH-0370  |09/07/2017 ACT ~ [FALSE |(FGR), low NOx 0.76 LBIH CO"H"UO“S" ! 2.08 LBH CO"H"UO“S" S 0.23 LB controls/natural gas  |ROLLING 12
TRUMBULL, OH burner combustion MONTH PERIOD
(a) Six (6) Sterling TF-400 natural gas-|
fired space heaters, identified as HTR
1 through 6, constructed in 2000, with
amaximum capacity of 0.4 MMBtu
WHITING CLEAN ENERGY, INC. Z:rdhe?(t;‘uesa‘ﬁ:i xn:lmglr?;eblg)\ers, gﬁ?r;Bl/NéMBTU &(LSESNLB/MMBTU 3]{;0;3 LB/MMBTU 3][:-1057’3 LB/MMBTU
th:g‘Tr\? CLEAN ENERGY, INC. | Space Heaters Three (3) Carrier 48TCED natural gas| 0285 |08/02/2017 ACT |FALSE |0 COMBUSTING COMBUSTING COMBUSTING COMBUSTING
' fired space heaters, identified as HTR NATURAL GAS NATURAL GAS NATURAL GAS NATURAL GAS
7 through 9, constructed in 2000, with
amaximum capacity of 0.224 MMBtu
per hour, each, and exhausting to
atmosphere.
PERDUE AGRIBUSINESS, LLC
PERDUE GRAIN AND OILSEED, | 021\71 Mg”f‘”(":’ boilers, Natural gas VA-0327  |07/12/2017 ACT  |FALSE 0 0.1 LBHR
LLC CHESAPEAKE, VA andNo. 2 fuet o
Good combustion good combustion Good combustion Good combustion
control (i.e., high control (i.e., high control (i.e., high control (i€ high | 540 TR PER
PALLAS NITROGEN LLC PALLAS y temperatures, temperatures, temperatures, temperatures,
NITROGEN LLC COLUMBIANA, OH | Startup Heater (B001) 100 mmBtu/hr Startup Heater OH-0368 |04/19/2017 ACT  |FALSE | ricient excess air, |1 B/ sufficient excess air, |52 LB/ sufficient excess air, | %+ LB/ suffcent excess air, | FOUING T2
sufficient residence sufficient residence sufficient residence sufficient residence
times _and and times _and and times_and and times _and aod
Four natural gas-fired auxiliary boilers,
each rated at 3 MMBTU/H fuel heat
input (EUAUXBOIL2A,
EUAUXBOIL3A, EUAUXBOIL2B and
DTE GAS COMPANY DTE GAS FGAUXBOILERS (6 auxiliary boilers |EUAUXBOIL3B in FGAUXBOILERS) Good combustion Use of pipeline quality
COMPANY - MILFORD EUAUXBOIL2A, EUAUXBOIL3A,  |and two natural gas-fired auxiliary Ultra-low NOx 20PPMAT 3% 02 | | tices and clean |84 LB/MMSCF EACH natural gas an 7324 TR
. MI-0426 03/24/2017 ACT FALSE burners and good EACH 3 MMBTU/H COMBINED FOR
COMPRESSOR STATION EUAUXBOIL2B, EUAUXBOIL3B, |boilers, each rated at 1 MMBTU/H combuaton burn fuel (pipeline | BOILER energy efficiency
practices. [BOILER o ALL BOILERS
OAKLAND, MI EUAUXBOIL2C, EUAUXBOIL3C)  |fuel heat input (EUAUXBOIL2C and quality natural gas). measures
EUAUXBOIL3C in FGAUXBOILERS).
The boilers are subject to 40 CFR
Part 63 Subpart DDDDD which
requires tune ups.
HOLLAND BOARD OF PUBLIC One natural gas fired awilary boiler O el flue |0.98 LBMMBTU 0,077 LEIMMBTU 0.008 LE/MMBTU 13283 TIYR 12-MO
WORKS HOLLAND BOARD OF ’ TESTPROTOCOL | Good combustion | TEST PROTOCOL | Good combustion | TEST PROTOCOL Good combustion -
PUBLIC WORKS - EAST 5TH EUAUXBOILER (Auxiiary Boller) ":‘i";‘ :ési&)x;g?&“é;“ fuelheat  |MI-0424  112/05/2016 ACT |FALSE gzéiﬂx:ﬂﬂ‘a"d WILL SPECIFY AVG |practices. WILL SPECIFY AVG |practices. WILL SPECIFY AVG practices. Egég\ée TIME
STREET OTTAWA, MI P practices. TIME TIME TIME
AN o One natural gas fired dew point heater . 0.55 LB/H TEST . 0.41 LB/H TEST . 0.03 LB/H TEST i 1934 T/YR 12-MO
WORKS HOLLAND BOARD OF | £\ ye g HTR (Fuel pre-heater) for warming the natural gas fuel ML0424  |12/05/2016 ACT [FALSE |Goodcombustion |pporocol wi | Go0dcombustion | prorocor wi | Ge0dcombustion | proTocor wiLt Good combuston | ROLLING TIME
(EUFUELHTR) P i SPECIFY AVG TIME. | SPECIFY AVG TIME |P SPECIFY AVG TIME P - PERIOD
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Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 21412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
REXTAC, LLC ODESSA b .
PETROCHEMICAL PLANT ECTOR, |small Boiler TX-0813  |11/22/2016 ACT  |FALSE pf;;:c“e’;‘ ustion 0.0005 MMBTU/HR
™
Flue gas recirculation
e e e FE oo Som et Soconbutn s e
SOUTH FIELD ENERGY LLC Auxiiary Boiler (BOO1) OH-0367 |09/23/2016 ACT |FALSE  |burner, and natural (9.9 LB/H 7.92 LBIH 059 LB/H . 935 |ROLLING 12
fired] boiler with low-NOx burners and gas/ultra low sulfur gas/ultra low sulfur and ultra
COLUMBIANA, OH . 8 gas/ultra low sulfur MONTH PERIOD
d flue gas recirculation el diesel diesel low sulfur diesel
CPV FAIRVIEW, LLC CPV Operation of the auxiliary boiler shall Ultra low NOx 0.011 LB/MMBTU 0.037 LB/MMBTU 0.004 LB/MMBTU
FAIRVIEW ENERGY CENTER Auxilary boiler not exceed 4000 hrs in any PA-0310  |09/02/2016 ACT |FALSE |bumers, FGR, good |AVG OF 3 1-HR g(]‘msgl :ﬂsng"f:mces AVG OF 3 1-HR g(]‘msgl :ﬂsng"f:mces AVG OF 3 1-HR g:msfu :ﬂgng":’:mces 0.007 LBIMMBTU
CAMBRIA, PA continuous 12-month period. combustion practices | TEST RUNS P TEST RUNS P TEST RUNS o
Tow NOX burners and USE OF NATURAL USE OF NATURAL
STONEGATE POWER, LLC Resiouaion (FGR) [THREEONE | |SURNNG FUEL  |TUREEONEN [BURNNGFUEL | THRLEONEH
TEE%EDS[;EEQESERN%Y CENTER, | Auxiliary Boiler NJ-0085  |07/19/2016 ACT | FALSE d use of natural | INITIAL STACK AND GOOD STACK TESTS AND GOOD STACK TESTS
d gas a clean burning [ TEST COMBUSTION INITIALLY COMBUSTION INITIALLY
fuel PRACTICES PRACTICES
good engineering good engineering
LAKE CHARLES METHANOL, LLC practices, good practices, good good equipment
LAKE CHARLES METHANOL Gasifier Start-up Preheat Burners LA-0305  |06/30/2016 ACT |FALSE |combustion combustion designandgood [0
FACILITY CALCASIEU PARISH, LA technology, and use technology, and use combustion practices
of clean fuels of clean fuels
LAKE CHARLES METHANOL, LLC good engineering good engineering good equipment
LAKE CHARLES METHANOL WSA Preheat Burners LA-0305  |06/30/2016 ACT |FALSE |design and practices |0 design and practices |0 designandgood [0
FACILITY CALCASIEU PARISH. LA and use of clean fuels and use of clean fuels practices
Two natural gas-fired auxiliary boilers,
each rated at 6 MMBTU/H fuel heat
DTE GAS COMPANY DTE GAS input. The boilers are identified as Good combustion Use of pipeline quality|
Ultra low NOX 14 PPMVOL AT 6155 T/YR 12-MO
COMPANY--MILFORD FGAUXBOILERS EUAUXBOIL2 and EUAUXBOIL3 |y} 0450 |06/03/2016 ACT  |FALSE  |burners and good | 15%02; TEST practices and clean 0.8 LB/MMBTU natural gas and ROLLING TIME
COMPRESSOR STATION within the flexible group burn fuel (pipeline TEST PROTOCOL energy efficiency
combustion practices. | PROTOCOL PERIOD
OAKLAND, MI FGAUXBOILERS. The boilers are quality natural gas) measures.
subject to 40 CFR Part 63 Subpart
DDDDD, which requires tune ups.
GEORGIA-PACIFIC WOOD 00D
PRODUCTS LLC BELK CHIP-N- E?R"ég%gﬁg': N;; lég:L GAS- AL-0312  [05/26/2016 ACT  |FALSE COMBUSTION o LBIMMBTY
SAW FACILITY FAYETTE, AL (ES-008) PRACTICES
Annual tune ups per Annual tune ups per
ﬂi?iigig BENE mi ttg Energy Center Boilers Two Boilers, each rated at 14.27 SC-0193  |04/15/2016 ACT  |FALSE 40CFR NouRbLOGK | |10CFR 7.6 LBIMMSCF 3 HR
" v MMBTU/hr 63.7540(@)(10) are [, oo 63.7540(a)(10) are  |BLOCK AVERAGE
CHARLESTON, SC required. required
One (1) indirect fuel-gas heater, rated
MID-KANSAS ELECTRI
Coup, ANSY ch N SUB/SRT at 2 mmBtu/hr heat input, which shall 0.2 LBIH EXCLUDES EQ(G:LLS{)HES g-gétbg’:s gféfbg’:s
STATION MID-KANSAS ELECTRIC  |Indirect fuel-gas heater °;"hy burn ”z‘“’a‘ ges. for ‘fhelp“’pase KS-0030  |03/31/2016 ACT |FALSE |0 ST e |0 STARTUP, o STARTUP, o STARTUP,
COMPANY, LLC - RUBART of heating the natural gas fuel prior to VALEORCTION SHUTDOWN & SHUTDOWN & SHUTDOWN &
STATION GRANT, KS CR?QQUSUOH in the Caterpillar 4SLB MALFUNCTION MALFUNCTION MALFUNCTION
Use of good Use of good
M h f
PSEG FOSSIL LLC PSEG FOSSIL :'f';:d'"aui;' ‘"p;;i"::‘?s ‘;’O"a‘“’aj low NO burners and |0.8 LB/H AV OF combustion practices |2.88 LB/H AV OF  |combustion practices |0.32 LB/H AV OF
LLC SEWAREN GENERATING Auxiliary Boiler firing natural gas ?AME[ h HHa\;y tod 1o |N-0084  [03/10/2016 ACT | FALSE | flue gas recirculation | THREE ONE H and use of natural | THREE ONE H and use of natural | THREE ONE H
STATION MIDDLESEX, NJ u/hr (HHV) permitted to operate (FGR) STACK TESTS gas a clean burning | STACK TESTS gas a clean burning | STACK TESTS
for 8760 hrs/yr. fuel fuel
FLORIDA POWER & LIGHT Fueled only ith gas. May operate o havZNox l
OKEECHOBEE CLEAN ENERGY  [Two natural gas heaters u Iy with g Y op FL-0356  |03/09/2016 ACT ~|FALSE |eMissiondesignvalue|y 1 \ g/ympry
one heater at a time. less than 0.1
CENTER OKEECHOBEE, FL IMMB
u
FLORIDA POWER & LIGHT Fires only natural gas. Limited to 2000 P b Use of natural
OKEECHOBEE CLEAN ENERGY | Auxiliary Boiler, 99.8 MMBtu/hr pen, Y neturel gas. Limied to FL-0356  |03/09/2016 ACT |FALSE |Low-NOxburners  0.05 LB/MMBTU e e " |0.08 LBIMMBTU Use of clean fuels |10 % OPACITY ool naturalgas o
CENTER OKEECHOBEE, FL yr- P v
CRICKET VALLEY ENERGY good combustion
CENTER LLC CRICKET VALLEY  |Auxiliary Boiler Limited to 4,500 HIYR NY-0103  |02/03/2016 ACT |FALSE 'v‘v‘l’; i ’:S;cb“ﬁ::g;‘s aooes LBMMBTU 1 9:’:;22’“”“5"'3" a°375 LB/MMBTU 1 9:’:;22’“”“5"'3" a°°15 LB/MMBTU 1 practiced and pipeline 1M19 LBMMBTU 12
ENERGY CENTER USA, NY P P quality natural gas
COMMERCIAL METALS COMPANY Numerous gas-fired heaters will be
CMC STEEL OKLAHOMA BRYAN, |Heaters (Gas-Fired) installed. The application requested  |OK-0173 01/19/2016 ACT  [FALSE  |Natural Gas Fuel 0.1 LB/MMBTU Natural Gas Fuel. 0.084 LB/MMBTU Natural Gas Fuel. 0.0055 LB/MMBTU Natural Gas Fuel 120 LB/MMBTU
OK that the sizes all be kept confidential.
) ) SCR and ultra low
LACKAWANNA ENERGY CENTER, Fired only on natural gas supplied by NOX burners, Fired  0.006 LB/MMBTU 30- 0.005 LBIMMBTU 30- 44107 TON 12-
LLC LACKAWANNA ENERGY AUXILLARY BOILER a public utility. Limited to 4000 hrs per | PA-0309 12/23/2015 ACT  |FALSE  [only on natural gas  [DAY ROLLING 0 0.037 LB/MMBTU 0 DAY ROLLING [ MONTH ROLLING
CTRIJESSUP LACKAWANNA, PA year on a 12 month rolling basis. supplied by apublic | AVERAGE BASIS BASIS BASIS

utilty.

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 2/4/2025
Proiect Process Process Describtion Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit _|PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Boller permit does not
specify any add-on
CPV TOWANTIC, LLC CPV control other than ultr-
TOWANTIC, LLC NEW HAVEN, CT Aux Boiler CT-0159 11/30/2015 ACT  |FALSE low NOx burner. Unit |7 PPMVD @3% 02
may be required to
tise additional ~ontrol
PIPELINE QUALITY NATURAL GAS e
PIPELINE QUALITY
EXCLUSIVE USE OF
FUEL ONLY, OPERATION OF
MATTAWOMAN ENERGY, LLC ULTRA LOW-NOX BURNER ok |00 LBMMBTUS.  |G00D 0.037 LBIMMBTU 3- [NATURAL GAS, AND|0.003 LB/MMBTU 3-
MATTAWOMAN ENERGY CENTER [Auxiliary Boiler TECHNOLOGY SUBJECT TO Ngps |MP-0045  |11/18/2015 ACT  |FALSE |0t pc o™ |HOUR BLOCK COMBUSTION HOUR BLOCK GOOD HOUR BLOCK
PRINCE GEORGE'S, MD ' AVERAGE PRACTICES AVERAGE COMBUSTION AVERAGE
" SUBPART DC RECORDKEEPING PRACTICES
AND REPORTING REQUIREMENTS COMBUSTION
PRACTICES
JEFFERSON RAILPORT TERMINAL Three boilers will be used Good combusti Good combust Good combust
y 00d combustion 00d combustion 00d combustion
LTEEE’:JSLEE(;A?%?LSOE Oi‘g*“MONT g"’l"mféc‘”"““““mna"s‘ze ‘hr“e'm'"e"‘:j o p"?}"de steamfor oy o775 |11/06/2015ACT  |FALSE 'Lf""’ NOx ““"‘E"S(a”“ 0.011LBIMMBTU  |practice to ensure |50 PPMVD @ 3% O2 |practice to ensure  |5.42 TIYR practices and use of |119195 TIYR
ollers/Furnaces eating tanks o railcars as necessary lue gas recirculation complete combustion. complete combustion. low carbon fuel
TERMINAL (PBPTT) ORANGE, TX to reduce viscosity of heavy liquids.
JEFFERSON RAILPORT TERMINAL Boiler will be operated continuously to
| TEXAS LLC PORT OF BEAUMONT maintain system temperatures in the x
PETROLEUM TRANSLOAD intermittent boilers and heavy liquid | 0772 |11/06/2015ACT  |FALSE
TERMINAL (PBPTT) ORANGE, TX storage tanks.
[T EFF R SUN RATEF O T TERTITNAT
I TEXAS LLC PORT OF BEAUMONT
PETROLEUM TRANSLOAD Hot oil heater TX-0772  |11/06/2015 ACT  [FALSE
CONSTELLIUM ALLOYS PLANT tfx‘.llvehéof-é BURER 34189 T/YR 12
PACKAGE BOILER AL-0307  |10/09/2015 ACT  |FALSE 30 PPMVD 3% 02  |GCP 0.08 LB/MMBTU Gep 0.006 LB/MMBTU 0 MONTH ROLLING
COLBERT, AL RECIRCULATION TOTAL
GCP
LOW NOX BURNER
CONSTELLIUM ALLOYS PLANT :Ig:iﬂccﬁ?_AT\ON 34189 T/YR 12
2 CALP LINE BOILERS 2 IDENTICAL BOILERS AL-0307  |10/09/2015 ACT  |FALSE 30 PPMVD 3% 02  |GCP 0.08 LB/MMBTU Gep 0.006 LB/MMBTU 0 MONTH ROLLING
COLBERT, AL (FGR) GOOD TOTAL
COMBUSTION
PRACTICES (GCP)
Shall construct qualifying small gas
combustion units capable of reducing
nitrogen oxides (NOX) and carbon
monoxide (CO) emissions to or below:
i. 30 ppmdv NOx at 3% O2 when
FREEDOM GENERATION PLANT  [Auxilary boiler ' h PA-0311  |09/01/2015 ACT  |FALSE |0 0.006 LB/MMBTU |0 0.037 LBIMMBTU |0 0.005 LBIMMBTU |0 0.007 LBIMMBTU |0 MONTH ROLLING
fired only on natural gas or liquefied
LUZERNE, PA BASIS
petroleum gas Total fuel usage of the
auxiliary boiler shall not exceed 214.9
MMscf on a 12-month rolling basis.
Shall maintain and operate the source
in accordance with good engineering
practice.
LEAN ENERGY FUTURE -
LORDSTOWN. L& GL LA 34 MMBtu/hr (Higher Healing Value Flue gas recirculation Good combustion Good combustion Good combustion 4008 T/YR PER
ENERGY FUTURE - LORDSTOWN, | AUiliary Boiler (8001) (HHV)) natural gas-fired auxiliary OH-0366  [08/25/2015 ACT  |FALSE  |(FGR) and low NOx [0.68 LB/H controls 1.87 LBH controls 0.2 LB/H controls/natural gas  [ROLLING 12
" ' boiler bumner combustion MONTH PERIOD
LLC TRUMBULL, OH
THE EMPIRE DISTRICT ELECTRIC ﬁr’;s (alu)xﬁisa, ‘; :‘;‘1;":6?; '[‘:;”;:ngis"y 9521.5 TONS PER
COMPANY THE EMPIRE DISTRICT 0.005 LB PER YEAR 12-MONTH
ELECTRIC COMPANY CHEROKEE, Auxiliary Boiler to produce 15‘00.0 pounds of steam  [KS-0029 07/14/2015 ACT  |FALSE 0 MMBTU 0 ROLLING AVERAGE
Ks per hour (approximately 18.6 BASIS
MMBtu/hr)
EAGLE MOUNTAIN POWER
COMPANY LLC EAGLE MOUNTAIN TX.0751 182015 ACT | FALSE 0.01 MMBTUH 50 PPM ROLLING 3-
STEAM ELECTRIC STATION Commercial/lnstitutional Size Boilers ( -075: 06/18/2015 AC SE |0 E\(l)é'liZ\JGGE}HR 0 1R AVERAGE 0 4 PPM 1-HR AVG
TARRANT, TX
The proposed auxilary boiler will fire
NG exclusively with maximum rated
CALPINE MID-MERIT, LLC YORK heat input capacity of 61.0 MMBtu/hr
ENERGY CENTER BLOCK 2 and is equipped with and ulatralow Good combustion Good combustion Good combustion Good combustion
Auxilary boiler NOx burner and a flue gas PA-0307  |06/15/2015 ACT  |FALSE |practices, Ultra-Low |0.0086 LB/MMBTU 0.06 LB/IMMBTU 0.004 LBIMMBTU  |practices and low  [0.005 LB/MMBTU
ELECTRICITY GENERATION practices practices and FGR
recirculation system for NOX control. NOX burners, FGR sulfur fuels
PROJECT YORK, PA
It will be used for preheating
components of HRSG and the 420
MW steam turbine during CT startup.
Good combustion
DELAWARE BASIN MIDSTREAM . .
LLC RAMSEY GAS PLANT Hot Ol Heaters and Regeneration | Hot Oil Heaters: 60 MMBtu/hr; TX-0755  |05/21/2015 ACT |FALSE |iowNOxbumers  |0.045 LemmBTy  |Practices and fiting of | oo ooy @ 506 0
REEVES, TX Heaters Regeneration Heaters: 36 MMBtu/hr residue gas with low
g carbon content
NO CONTROLS
0.0075 LB/MMBTU 3-
O G AND E SEMINOLE GNRTNG NATURAL GAS-FIRED BOILER FEASIBLE;GOOD
OK-0168  |05/05/2015 ACT  [FALSE i
STA SEMINOLE, OK (<100MMBTUH) COMBUSTION :‘T%';‘%AVERAGE
PRACTICES

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Commercial/Institutional Sized Boilers/Furnaces

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 13.310
RBLC Search Date: 21412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
FLAKEBOARD AMERICA LIMITED B’;}é‘:}@“g 500
CAROLINA PARTICLEBOARD THERMAL OIL HEATER #2 SC-0179  [03/18/2015 ACT  |FALSE ComEaTIon 0.01LBH
MARLBORO, SC PRACTICES.
INDECK WHARTON, L.L.C. INDECK 01 LBIMMBTU 1 0.04 LEIMMBTU 1
WHARTON ENERGY CENTER heater TX-0694  [02/02/2015ACT  [FALSE |0 e o POUR
WHARTON, TX
Eight 17.3-MMBTUH hot water 1. Use pipeline-quality 1. Use pipeline-quality
boilers, four 14.5-MMBTUH and four natural gas. 2. Good natural gas. 2. Good
TINKER AIR FORCE BASE 13.5-MMBTUH steam boilers will be Combustion Practices|7.1 TONS PER Compustion 153716 TONS PER
LOGISTICS CENTER MIDWEST Heaters/Boilers subject to 40 CFR 60, NSPS, Subpart|OK-0164  |01/08/2015 ACT  |FALSE wiemission rate limit | YEAR TOTAL FOR u’:‘k‘ff:‘ H‘ca‘;"‘:' YEAR TOTAL FOR
CITY AIR DEPOT OKLAHOMA, OK Dc, and 40 CFR 63 Subpart DDDDD. of 0.005 I/MMBTU  [ALL UNITS. e her |ALLUNITS
Note: Avg. Time/Condition for both based on AP-42 40CFRS3, Subpart
VOC and GHG is a total for all units. (7/1998). DDDDD.
Five (5) Natural Gas-Fired 50
AGRIUM U.S. INC. KENAI Five (5) Waste Heat Boilers MMBtu/hr Waste Heat Boilers. AK-0083 01/06/2015 ACT FALSE Selective Catalytic 7 PPMV 3-HR AVG 0 50 PPMV 3-HR AVG 0 0.0054 LB/MMBTU 3-| 0 0.0074 LB/MMBTU 3| 0 59.61 TONS/MMCF

NITROGEN OPERATIONS USA, AK

Installed in 1986.

Reduction

@15% 02

@15% 02

HR AVG

HR AVG

3-HR AVG

Small Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Industrial Size Boilers/Furnaces (100 < 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 12.310
RBLC Search Date: 2/4/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit |PM BACT PM BACT Limit GHG BACT GHG BACT Limit
jood
combustion/operating
MASNOLIALIG, LLC WAGNOLA | uxiary boitrs 0 LA0307  |08/21/2016 ACT |FALSE |Low Noxbumers [0 good combuston good combuston maintonance
g P! P! practices and fueled
hv natiural nas.
THe Nalarar gas-Tred
awliary boilers shall
combust natural gas;
shall be designed to
achieve a minimum
80% thermal
MIDWEST FERTILIZER COMPANY | oy o et iy boflers EU The natural gas-fired The natural gas-fired |37.22 LBIMMCF | The natural gas-fired |5.5 LBIMMCF efficiency (HHV);
LLC MIDWEST FERTILIZER 012 2 £ 0198 0 IN-0324  |05/06/2022 ACT  |FALSE  |auxiliary boilers shall |20.4 LEIMMCF auxiliary boilers shall | THREE-HOUR auxiliary boilers shall | THREE-HOUR shall be equipped  [59.61 TON/MMCF
COMPANY LLC POSEY, IN an combust natural gas combust natural gas | AVERAGE combust natural gas | AVERAGE with the following
energy efficient
design features: air
inlet controls, heat
recovery, condensate
recovery, and blow
TOW NOX 500D 500D PROPER DESIGN E—
MIDWEST FERTILIZER COMPANY [NATURAL GAS AUXILIARY Aocans ™ oo Lommcr TN ALl 722 tBMMCE  [SOMBUSTION | ecE EAcH SonsoSTIoN 10 LBIMIMCF EAGH
LLC MIDWEST FERTILIZER BOILERS (EU-012A, EU-0128, EU- |0 IN-0263  |03/23/2017 ACT  |FALSE |RECIRCULATION ~|EACH 3 HOUR TIMES THE EACH 3 HOUR TIMES THE T HGUR AVERAGE |PRACTICES AT ALL |, (BN Poe
COMPANY LLC POSEY, IN 012C) AND GOOD AVERAGE AVERAGE TIMES THE
f BOILERS ARE IN BOILERS ARE IN
COMBUSTION oPERATION oPERATION BOILERS ARE IN
PRACTICES OPERATION
CRONUS CHEMICALS, LLC Oxidation Catalysts, Oxidation Catalysts,
CRONUS CHEMICALS DOUGLAS, |Boilers Two 179.4 mmBtu/hr boilers “IL-0134  |12/21/2023 ACT |TRUE  |LNB and SCR 0.01 LBIMMBTU 3- | &5 and good burner| %:00%3 LBIMMBTU 3-| o0 good burner| %:0014 LE/MMBTU 3- o o
s R AVG osign HR AVG osign HR AVG
Scrubber, Low Scrubber, Low Scrubber, Low
Combustion of Combustion of Combustion of
BIG RIVER STEEL LLC BIG RIVER y Natural Gas, and Natural Gas, and Natural Gas, and Good Operating
STEEL LLC MISSISSIPPL AR Reformer Natural Gas Fired SN-123 AR-0173  (01/31/2022 ACT  |FALSE |2 5%% 216 3833 TPY oot oot |sas2 TPy oot o |sssTRY o 1680207 TPY
Practices NOX Practices NOX Practices NOX
Rurners Rurners Rurners
2 TUNNEL FURNCE SECTIONS 234
MMBTU/HR AND 192 MMBTU/HR Low NOx burners Combustion of Combusion of
BIG RIVER STEEL LLCBIGRIVER |\ o Fyrmaces MADE UP OF A SERIES OF AR-0163  |06/09/2019 ACT |FALSE | Combustion of clean |4 1 | gy Natural gas and Good [0.0824 LB/MMBTU | Natural gas and Good|0.0054 LB/MMBTU
STEEL LLC MISSISSIPPI, AR INDIVIDUAL 3 MMBTU BURNERS. fuel Good
Combustion Practice Combustion Practice
Also includes the Tunnel Furnace Combustion Practices
Shuttle Zone.
Max metal capacity is 3,500,000
tons/yr. The A-Line Tunnel Furnace
will maintain and equalize the
temperature of slabs after the caster
and before the 2-stand roughing mill. The permittee must
The A-Line Tunnel Furnace include a The permittee must develop a Good
swivel furnace section to allow gf;’;fjs:i“:: ! The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC transfer of steel slabs to the B-Line " develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC  |A-Line Tunnel Furnace (EP 02-01) | Tunnel Furnace (EP 02-02). The KY-0115  |04/19/2021 ACT |FALSE |Operating Practices |70 LBIMMSCF 3-HR | o ion ang |84 LBIMMSCR3HR | 0o bictionang |23 LBIMMSCF 3-HR (GCOP) Planand | 4085 TONSIYR 12-
A (GCOP) Plan. AVERAGE AVERAGE AVERAGE MONTH ROLLING
GALLATIN, KY furnace is equipped with low-NOx Equippad with Low Operating Practices Operating Practices implement various
burners designed to maintain 0.07 NOX burners (0.07 (GCOP) Plan (GCOP) Plan. ‘332‘,%2:"";.’ efficiency
pound (Ib)/MMBtu of NOx. Ib/MMBtu) 2
Combustion gases from the furnaces requirements,
will be routed through the enclosed
furnace to a single stack (South A-
Line Stack) for discharge to the
atmosphere.
Max metal capacity is 3,500,000
tons/yr. The -Line Tunnel Furnace will
maintain and equalize the temperature
of slabs after the caster and before The permittee must
the 2-stand roughing mill. The B-Line The permittee must develop a Good
Tunnel Furnace transfers steel slabs g‘i"m‘*‘t‘)’fs:i":: " The permittee must The permittee must Combustion and
NUCOR STEEL GALLATIN, LLC to the 2-stand roughing mill. The develop a Good develop a Good Operating Practices
NUCOR STEEL GALLATIN, LLC  |B-Line Tunnel Furnace (EP 02-02)  |furnace is equipped with low-NOx  |KY-0115  |04/19/2021 ACT |FALSE |OPeraling Practices 170 LBIMMSCF 3-HR | conicrion ang (84 LBMMSCR3-HR | o igionand | 2.3 LBIMMSCF 3-HR (GCOP) Planand ~ |34544 TONS/YR 12-
(GCOP) Plan. AVERAGE AVERAGE AVERAGE MONTH ROLLING
GALLATIN, KY burners designed to maintain 0.07 oo wih ow Operating Practices Operating Practices implement various
pound (Ib)/MMBtu of NOx. NOX burners (0.07 (GCOP) Plan (GCOP) Plan designand
Combustion gases from the furnaces IbMMBL) operational efficiency
will be routed through the enclosed requirements.
furnace to a single stack (South A-
Line Stack) for discharge to the
atmosphere.
PETMIN USA INCORPORATED mf:;sh?:j x';(ehh;a;z;‘z:”;:'aff:' " Lo NOX bumners, Good combustion Good combustion
PETMIN USA INCORPORATED Process gas heater (P001) j PUlloH-0383  [07/17/2020 ACT  |FALSE g 18.88 LBH practices and the use 1117 LB/H practices and the use 70203 LB/H
ASHTABULA, OH of 218.9 MMBtu/hr, emissions are and good combustion of natural gas of natural gas
i vented to a stack. practices
PETMIN USA INCORPORATED Startup boiler, natural gas fired with Lo NOX bumners. Good combustion
PETMIN USA INCORPORATED Startup boiler (B001) maximum heat input of 15.17 OH-0379  |02/06/2019 ACT  |FALSE g’ames e use |0:634 LB/ practices and the use 1784 LB/H
ASHTABULA, OH MMBtu/h. B ol ans of natural gas
Energy efficiency
i Low NOx burners/flue [0.04 LBIMMBTU 30-
One natural gas-fired auxiliary boiler measures and the 93346 T/YR 12-MO
INDECK NILES, LLC INDECK ML gas recirculation and |DAY ROLLING Good combustion  [0.04 LBIMMBTU | Good combustion [0.004 LBIMMBTU
NILES, LLC CASS, MI EUAUXBOILER rated at 182 MMBTU/H fuel heat input| "MI-0445  |11/26/2019 ACT |TRUE |\ coniction  |AVERAGE TIME | practices HOURLY practices HOURLY use of alow carbon  |ROLLING TIME
(EUAUXBOILER), fuel (pipeline quality |PERIOD
practices. PERIOD e e
Energy efficiency
i 0.04 LBIMMBTU 0.004 LE/MMBTU
One natural gas-fired auxiliary boiler 0.04 LB/MMBTU 30 measures and the 93346 T/YR 12-MO
INDECK NILES, LLC INDECK burners/Flue gas Good combustion  [TEST PROTOCOL | Good combustion | TEST PROTOCOL
EUAUXBOILER (Auxiliary boiler) rated at 182 MMBTU/H fuel heat MI-0423 01/04/2017 ACT  |FALSE . DAY ROLLING AVG use of a low carbon  |ROLLING TIME
NILES, LLC CASS, MI nput, recirculation and good| W T TS practices. WILL SPECIFY AVG |practices. WILL SPECIFY AVG fosl pincime quaity | PERIOD

combustion practices.

TIME

TIME.

natural nas)

Medium Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Industrial Size Boilers/Furnaces (100 < 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 12.310
RBLC Search Date: 2/4/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
HOLLYFRONTIER EL DORADO 0.04 LB/MMBTU 30 0.035 LB/MMBTU 3- 0.0015 LB/MMBTU 3- 0.0075 LB/MMBTU 3-
Efﬁgﬁ'fogﬁé'ﬁhéﬁiRé’uNTfég FCCU Charge Heater Induced Draft KS-0041  [10/30/2019ACT [FALSE |glraLow-NOx DAY ROLLING dlra Low NOX HOURROLLING | Ul LowNOx HOUR ROLLING [ Ulra Low NOx HOUR ROLLING
Ks . AVERAGE AVERAGE AVERAGE AVERAGE
HOLLYFRONTIER EL DORADO
REFINING LLC HOLLYFRONTIER
£L DORADO REFINERY BUTLER, | Coden Audiary Air Heater Induced Drait KS-0041  |10/30/2019 ACT |FALSE
KS
HOLLYFRONTIER EL DORADO 0.04 LB/MMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LB/MMBTU 3
B O T ONTIER | New Crude Heater Induced Draft KS-0041  [10/30/2019 ACT  [FALSE |JlraLowNOx DAYROLLING  |UlraLowNOx HR ROLLING dlra Low NOX HR ROLLING dira Low NOX HR ROLLING
KS . AVERAGE AVERAGE AVERAGE AVERAGE
HOLLYFRONTIER EL DORADO 0.035 LB/MMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LB/MMBTU 3
ELEESL\‘EDIS‘(;:S;E&RSUNTTEE B306 Crude Heater KS-0041  |10/30/2019 ACT  |FALSE g:ﬁ:";"" NOx DAY ROLLING ;:::eL"S’"" NOx HR ROLLING ;:::eL"S’"" NOx HR ROLLING g::::;‘" NOx HR ROLLING
Ks " AVERAGE AVERAGE AVERAGE AVERAGE
HOLLYFRONTIER EL DORADO 0.035 LB/MMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LB/MMBTU 3
EEEgQﬁDgESSAL‘E;iRSUNTEES B307 Crude Heater KS-0041  |10/30/2019 ACT  |FALSE g:f::e"r‘;w NOx DAY ROLLING g::::gw NOx HR ROLLING g::::gw NOx HR ROLLING g:ﬁ:’zw NOx HR ROLLING
KS . AVERAGE AVERAGE AVERAGE AVERAGE
HOLLYFRONTIER EL DORADO 0.04 LB/MMBTU 30 0.035 LB/MMBTU 3 0.0015 LB/MMBTU 3 0.0075 LB/MMBTU 3
EEESQ‘ED%(;:S;EYRERSUNTTL'EE B140 FCCU Feed Heater, Induced Dralt  |KS-0041  |10/30/2019 ACT  |FALSE | ola Low NOX DAY ROLLING pira Low NOX HR ROLLING dlra Low NOX HR ROLLING dira Low NOX HR ROLLING
Ks " AVERAGE AVERAGE AVERAGE AVERAGE
Use of natural gas, Use of natural gas,
NORTHSTAR BLUESCOPE STEEL, Raises and equalizes the temperature use of low NOx use of baffle type Use of natural gas, Use of natural gas
LLC NORTHSTAR BLUESCOPE | Tunnel Furnace (P001) of the steel slabs to a level suitable for |OH-0381  [09/27/2019 ACT  [FALSE |buners, good 7.84 LBH burners, good 7.84 LBH good combustion |0.62 LB/H and energy efficient | 13087.2 LB/H
STEEL, LLC FULTON, OH hot rolling. combustion practices combustion practices practices and design design
nd desion i desion
GUERNSEY POWER STATION LLC 185.0 MMBtu/hr natural gas-fired Jow-NOX b d G busti G bust I bust Natural I 54167 T/YR PER
GUERNSEY POWER STATION LLC |Ausxiliary Boiler (B001) boiler with low-NOX burners and flue [OH-0374  |10/23/2017 ACT  |FALSE 'm'gasx(e:’,“:u’;[?;" 3.7 LBH Cof’:"f)"”“ ustion 10.18 LB/H Cof’:"f)"”“ ustion 0.93 LB C;i;"”“ ustion 1.3 LBH e;";‘:"gg'fe‘l low- ROLLING 12
GUERNSEY, OH gas recirculation (FGR) MONTH PERIOD
AGRIUM U.S. INC. KENAI Natural Gas-Fired 101 MMBtu/hr ) Limited Use (200 Limited Use (200 Limited Use (200 Limited Use (200 Limited Use (200
NITROGEN OPERATIONS USA, AK Startup Heater Startup Heater. Installed in 1976. AK-0083 01/06/2015 ACT FALSE hriyr) 0.098 LB/MMBTU hriyr) 0.082 LB/MMBTU hriyr) 0.0054 LB/MMBTU hrfyr) 0.0074 LB/MMBTU hrfyr) 59.61 TONS/MMCF
AGRIUM U.S. INC. KENAI Three (3) New Natural Gas-Fired 243 y Ultra Low NOx 0.01 LB/MMBTU 30- 50 PPMV 3-HR AVG 0.0054 LB/MMBTU 3- 0.0074 LB/MMBTU 3-| 59.61 TONS/MMCF
NITROGEN OPERATIONS USA, Ak | Tee () Package Boilers MMBtu/hr Package Boilers AK-0083  |0/06/2015 ACT  |FALSE | gurmers DAY AVERAGE @3%02 HR AVG ° HR AVG ° 3-HR AVG
- Good combustion Good combustion
COMMONWEALTH LNG, LLC ﬁﬁf:sm;\fggg o practices and use of practices and use of
COMMONWEALTH LNG FACILITY [Hot Oil Heater (EQT0021) 0 *LA-0324 03/28/2023 ACT TRUE E\ean fuel. Low-NOxX. 0.07 LB/MM BTU clean fuel. 0.0824 LB/MM BTU |clean fuel. 0.0054 LB/MM BTU
CAMERON PARISH, LA e Minimization of Minimization of
urners onerating time. Jonerating time.
Natural Gas-Fired 101 MMBtu/hr
AGRIUM U.S. INC. KENAI Startup Hoater, nstalld in 1976, Good Combustion ~ [0.098 LB/MMBTU | Good Combustion ~ [0.082 LBIMMBTU | Good Combustion  |0.0054 LBIMMBTU | Good Combustion  [0.0075 LBIMMBTU | Good Combustion | 60.4 TONIMMSCF
NITROGEN OPERATIONS KENAI Startup Heater Limited to 200 h 12 N AK-0086 03/26/2021 ACT FALSE Practices and Limited | THREE-HOUR Practices and Limited | THREE-HOUR Practices and Limited | THREE-HOUR Practices and Limited | THREE-HOUR Practices and Limited [ THREE-HOUR
PENNINSULA BOROUGH, AK imited (0 200 hours per Use AVERAGE use AVERAGE use AVERAGE Use AVERAGE Use AVERAGE
consecutive month period.
AGRIUM U.S. INC. KENAI 0.01 LB/MMBTU 50 PPMV AT 15% 02 0.0054 LB/MMBTU 0.0075 LB/MMBTU 60.2 TON/MMSCF
NITROGEN OPERATIONS KENAI  [Three (3) Package Bolers Eh:jez(jé a;a‘;’f(/:”;"ksk'\‘a‘”éa'IGGS' AK-0086 0312612021 ACT  |FALSE [Seective Calabic | rrry.pay Sooq Combustion | THREE-HOUR oo Combustion | THREE-HOUR Good Combustion | 11REE-HOUR Good Combustion |1y REE-HOUR
PENNINSULA BOROUGH, AK i u/hr Package Bollers eductio AVERAGE ces AVERAGE ces AVERAGE actices AVERAGE actices AVERAGE
MARATHON PETROLEUM EQT0164 = 452 MM BTUIhr Comply with work Comply with work Comply with work
COMPANY LP GARYVILLE Reboilers/Heaters (EQT0164, _ " 0.04 LB/MM BTU practice standards of practice standards of practice standards of
REFINERY ST. JOHN THE EQT0181, EQT0376) EQTO0181 = 100 MM BTU/hr LA-0385  |02/11/2021 ACT  |FALSE |LNB ANNUAL AVERAGE |40 CFR 63 Subpart  |° 40 CFR 63 Subpart |° 40 CFR 63 Subpart |°
BAPTIST LA EQT0376 = 120 MM BTU/hr DOOOD DOOOD DOODD
ONEOK HYDROCARBONS LP CowNOrD, ]
MONT BELVIEU NGL EPNs: H-EP2, H-61500, H-61501, H- ow-NOx bumers and| 4 51 | giMmBTU clean fuel, good
FRACTIONATION UNIT HOT OIL HEATERS 71500, H-71501 TX-0886 |03/31/2020 ACT | FALSE i oo |HouRLY combustion practices |0-002 LE/MMETU
CHAMBERS, TX
ONEOK HYDROCARBONS LP
MONT BELVIEU NGL LIMITED MSS
ERACTIONATION UNIT HOT OIL HEATERS MSS BURNER CLEANING TX-0886  [03/3L/2020ACT |FALSE |gMITED WSS 0.05 LEIMMBTU
CHAMBERS, TX
SHINTECH LOUISIANA LLC 0.01 LB/MM BTU 30 0.0054 LB/MM BTU
PLAQUEMINE ETHYLENE PLANT 1 | Cracking Heater H (EP-8, EQT0426) |0 LA0352  [1211212019ACT  |FALSE [-NB*SCR G004 Ipav ROLLING 9008 COMBUSION 10,0425 LBMM BTU | ENB * SCRO%00 150 DAY ROLLING Energy efficleney o
IBERVILLE, LA P AVERAGE P! Practices | \vERAGE
SHINTECH LOUISIANA LLC 0.021 LB/MM BTU 30
PLAQUEMINE ETHYLENE PLANT 1 EPES‘%’:E‘;’E"‘*’T%;%';QQES (EU-2/EU-| 1A0352  |12/12/2019ACT  |FALSE |-NE* SCRandgood |y poy ng
IBERVILLE, LA  EQ QT0267) P AVERAGE
Low NOx Burner
LEHIGH CEMENT COMPANY LLC (LNB), Flue Gas |55 g e Good Combustion Good Combustion S&'ﬁfi?g”cs»ﬂf;na
LEHIGH CEMENT COMPANY LLC  |Finish Mill Air Heaters o IN0312  |06/27/2019 ACT  |FALSE  |Recirculatinand [ FALEPRICE | S008.COMAIN 0,05 LemmaTu- | SOCCOMREIN 0.0054 LEMMBTU - e ol v 8657 TONSIVEAR -
LAWRENCE, IN Good Combustion use of
Practices (GCPY uel only
o rover e T 10"
CHICKAHOMINY POWER LLC Two (2) Auxiliary Boilers v - VA-0332  |06/24/2019 ACT  |FALSE
Emission limits reflect the operation of
CHARLES CITY, VA
each of the three turbines.
NUCOR STEEL KANKAKEE, INC. Throughput add " oot combut oot combust
NUCOR STEEL KANKAKEE, INC.  |Gas-Fired Space Heaters roughput addresses all space IL-0126  |11/01/2018 ACT |FALSE |CGocdcombustion 14 4\ gympry ood combustion 114197 ToN/YR
heaters practices practices
KANKAKEE. IL
The gas s routed 10
TARGA MIDSTREAM SERVICES ‘dhe plant uel system
LLC MONT BELVIEU CHAMBERS, [AMINE UNITS 0 TX-0849  |10/16/2018 ACT  |FALSE uring norml

™

operations and to the |°

flares during MSS
and 1insets.

Medium Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Industrial Size Boilers/Furnaces (100 < 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 12.310
RBLC Search Date: 2/412025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Exclusive combustion
Proper Equipment of Low-Carbon Fuel
Design and Gas, Good
Exclusive Combustion "
VENTURE GLOBAL CALCASIEU Ultra Low NOX Operation, Good Combustion
PASS, LLC CALCASIEU PASS LNG |Hot Ol Heaters (HOH1 to HOH6) |0 LA-0331  [09/21/2018 ACT |FALSE |Burnersand Good | C:038 LB/MM BTU3- of Fuel Gasand —10.082 LB/ MM BTU 3 | oy ggign 0.0054 LBMM BTU 3 Practices, Good |354456 TIYR
HOUR AVERAGE Good Combustion HOUR AVERAGE HOUR AVERAGE
PROJECT CAMERON, LA Combustion Practices e Practices, and Operation &
. Exclusive Combustion Maintenance
of Fuel Gas Practices and
Incutatinn
Option 1: Two on one configuration:
3,482 MMBtu/hr combustion turbine
NOVI ENERGY C4GT, LLC USA, VA | Auxiliary Boiler with 475 MMBtu/hr duct-fired HRSG. |VA-0328  [04/26/2018 ACT  |FALSE
Emission limits reflect the operation of
one turbine with or without duct firing.
PRAXIAR INC PRAXIAR CLEAR The use of gaseous Eesions oo s
HYCO HEATER 0 TX-0830  [10/20/2017 ACT  |FALSE fuel and good 50 PPMVD@3% 02 missions are based |11 48305 TONIYR
LAKE HARRIS, TX on a plantwide
combustion practices oroed limit
The use of gaseous Annual tune-ups.
PRAXAIR INC PRAXAIR CLEAR |1y HEATER 0 TX-0827  |10/19/2017 ACT |FALSE fuel and good 50 PPMVD @ 3% 02 Emissions are based |1 ,g305 7/yR
LAKE PLANT HARRIS, TX on a plantwide
‘combustion practices arouned limit
The auxiliary boiler will provide steam
to the steam turbine at startup and at
cold starts to warm up the ST rotor.
The steam from the auxiliary boiler will
VIRGINIA ELECTRIC AND POWER not be used to augment the power o 0.5 T/12 MO ROLL Natural gas and fuel
COMPANY GREENSVILLE POWER 2i§'ﬂé§¥Ei%L§R (1) AND FUEL | 0 eration of the combustion turbines |VA-0325  |06/17/2016 ACT | FALSE uralow-NOZEZ o011 temmpTy  [Clean fueland good g oa5 gy | G200 COMPUSoN a1 MoNTH and high efficiency | 117.1 LB/MMBTU
STATION GREENSVILLE, VA © or steam turbine. The boiler is P P ROLLING TOTAL design and operation.
proposed to operate 8760 hrs/yr but
will be limited by an annual fuel
throughput based on a capacity factor
of 10%.
LH-1(H-201): 87.3 MM BTU/hr - fires
SASOL CHEMICALS (USA) LLC CH4 & Ethane LH-2(H-202): 21.0 MM
LINEAR ALKYL BENZENE (LAB)  |Heaters (3 units) BTU/hr - fires CH4 & Ethane LH-3(H- [LA-0275  |04/29/2016 ACT  |FALSE  [Low NOX bumers [0
UNIT CALCASIEU, LA 601): 220.5 MM BTU/hr - fires CH4,
Ethane, and hydrogen waste gas
VALENCIA PROJECT LLC Soilers #1 and #2 - 122 MMBMUhr m‘;féxgsy:;Igs‘:;:l?;fcgfd use of low-carbon  |2.89 T/YR PER use of low-carbon  |0.27 T/YR PER use of low-carbon 62441 T/YR PER
VALENCIA PROJECT LLC 5001 and 8002 N bolor individudly (ot |TOF-089L 1012712023 ACT | TRUE natural gas fuel, good | ROLLING 12- natural gas fuel, good ROLLING 12- natural gas fuel, good ROLLING 12-
WYANDOT, OH ( an ) represent each boiler individually (no combustion practice |MONTH PERIOD practice |MONTH PERIOD practice |MONTH PERIOD
Good combustion
OKLAUNION INDUSTRIAL PARK practices. CEMS COMBUSTION
LLC OKLAUNION INDUSTRIAL Boiler operates 8760 hrfyr TX-0041  |01/17/2023 ACT  |FALSE installed to monitor |50 PPMVD 39602 | SONBHSTON L 10.004 LBIMMBTU
PARK WILBARGER, TX emissions and ensure o g
good combustion
INDORAMA VENTURES OLEFINS, EQTO0010 = 248 mm but/hr eqt0011 =
LLC WESTLAKE ETHYLENE PLANT 2""%%%3-"00“‘ EQro012, 248 mm btu/hr eqt0016 =229 mm  |*LA-0397  [04/20/2022 ACT [TRUE  |SCR+LNB+FGR |0.01 LBIMM BTU
CALCASIEU PARISH, LA Q btu/hr
INEOS STYROLUTION AMERICA BEST COMBUSTION
LLC TEXAS CITY CHEMICAL Boilers 0 TX-0853  |02/08/2019 ACT  |FALSE PRACTICES CLEAN [0
PLANT GALVESTON, TX FUEL
INEOS STYROLUTION AMERICA
LLC TEXAS CITY CHEMICAL Boilers 0 TX-0919  |02/08/2019 ACT |FALSE o 273225 TIYR
PLANT GALVESTON, TX
INEOS STYROLUTION AMERICA Routine 255.3 MMBtu/hr/boiler 3 Good combusti Good comb
LLC TEXAS CITY CHEMICAL BOILERS boilers), 765.9 MMBtu/hr/combined, [TX-0913  |09/27/2021 ACT  |FALSE o s |50 PPMV 3% 02 octioen, natural gas |°
PLANT GALVESTON, TX Alternate 344.1 MMBu (2 boilers) P ’ 9 i : b
Tmproved combustion
SHINTECH LOUISIANA LLC measures; Insulation;
SHINTECH PLAQUEMINE PLANT 3 |Boiler D (EQT0482) 0 “LA0339 |01/19/2021 ACT |TRUE |-NB*SCRGood 44, gy gy  [Goodcombustion | g, | gy gry GO0 COMbUStion 5 596 | giam BTU Minimization of air
combustion practices practices practices infiltration; Reduced
IBERVILLE, LA carbon feedstock and
fuel
SN-811 is a 170 MMBtu/hr furnace
(nominal design) used to heat the #9
Unit Stripper bottoms. It s fueled by Good combustion
DELEK US LION OIL COMPANY NSPS Subpart J quality gas. It was g practice and CEMS (9.1 LB/HR 3-HOUR
UNION COUNTY, AR SN-811 - #9 Reformer Fumace installed in 1980. BACT for this AR-0167 121012020 ACT |FALSE |{o nonitoring NOX | AVERAGE
source is good combustion practice. emissions
This source is equipped with a CEMS
for monitoring NOx emissions
SN-805N is a 142.2 MMBTU/hr
(annual) source. The furnace will be
fueled by NSPS Subpart J quality
gas. As aresult of the refinery Ultra-low NOx y ' g
SE'I'L% ggt@%ﬂ"RCOMPANY SN-805N - #4 Vacuum Furnace expansion permit revision, this source |AR-0167  [12/01/2020 ACT  |FALSE | burners and good if;gg;a HOUR Sﬁ;"”‘b“s“m ZCEL:AEES HOUR
: has undergone PSD review for PM10, combustion practice
NOX, and CO. BACT for this source is
good combustion practice and next
generation ultra low NOx burners.
CARDINAL FG COMPANY Throughput is in a€ceTons of glass Electrostati
CARDINAL FG COMPANY DUNN,  |Float Glass Furnace per day.4€-Three controls exist for ~ [W1-0294  |08/26/2019 ACT | FALSE ecostane 25.5LB/H

Wi

Process PO1.

precipitator (ESP)

Medium Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Industrial Size Boilers/Furnaces (100 < 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 12.310
RBLC Search Date: 2/4/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
Good combustion Good combustion
) Boiler can burn natural gas andlor Good combustion practices, Use only practices, use only  |160 LB
g%gﬁ";sg:\g& %Dozﬁwl‘ INC. E;‘II;' B26 - Natural gas/biogas-fired |, i " onerated from wastewater  |WI-0268  [02/19/2019 ACT  |FALSE g’;u""r‘;e;:;f‘gfm 0.044 LBIMMBTU g::;:“ ‘i’:;_i‘”a‘i/‘" 0.0054 LB/MMBTU :iao‘;‘;:" ?:;_i"gf’ g?éfﬁgg%‘?mm
anaerobic digester biogas burners with flue gas burners with flue gas |AVG
DUKE ENERGY INDIANA, LLC -
EDWARDSPORT GENERATING ’
DUKE ENERGY INDIANA, LLC- | Auxiliary Boiler 0 IN-0287  |07/10/2018 ACT  |FALSE good combustion | 36| gy (9000 combustion g o) pmgTy 9900 COmbustion 16 5076 ) BivmBTU
EDWARDSPORT GENERATING practices practices practices
STATION KNOX. IN
Rated input capacity is 1020
TENNESSEE VALLEY AUTHORITY MMBtu/hr (CT) and 319 MMBtu/hr
TVA - JOHNSONVILLE Two Auxiliary Boilers (duct burner) when burning natural  [*TN-0164 |02/01/2018 ACT |TRUE
COGENERATION HUMPHREYS, TN gas and 1084 MMBtu/hr when
burning #2 oil.
Anatural gas fired auxilary boiler, N ot .
at incorporate
FILER CITY STATION LIMITED ;ﬂfﬁﬁﬁsﬂ”ﬁ'\mﬂﬁﬁe‘%& T:i" internal (within the 004 LEIMMBTU30 |00 Good combustion | 93346 TR 12-
PARTNERSHIP FILER CITY EUAUXBOILER (Auxiliary boiler) 2 MI-0427  |11/17/2017 ACT |FALSE |bumer) FGRand  |DAY ROLLING 0.04 LEIMMBTU MO.ROLL. TIME
STATION MANISTEE, MI line, used to maintain warm drums on good combustion AVERAGE practices practices. PERIOD
: the HRSG and maintain the steam practices.
turbine generator seals.
730,000 TPY Urea and 702,625 TPY
Ammonia Greenhouse gas (GHG) will
be controlled by using Carbon dioxide
AGRIUM US, INC AMMONIA AND (CO2) as a raw material to produce
UREA PLANT HUTCHINSON, Tx | ackage Boller 1 urea. If the Urea Plant is not TX-0814 |0U/OSI2017 ACT  |FALSE
P g, the CO2 generated in the
ammonia process will be vented to the
atmosphere
REXTAC, LLC ODESSA Minimum thermal
PETROCHEMICAL PLANT ECTOR, |Boilers 2 boilers TX-0813  |11/22/2016 ACT  |FALSE Best combustion 0.0005 LB/MMBTU design efficiency of 63796 TIYR
I~ practices 75 porcent
Low-NOX burners’
and Seleciive
INEOS OLIGOMERS USA LLC ) Thermal Fluid (4€cehot oila€) Heater, Catalytic Reduction |4 506 | g / pim BTU
LINEAR ALPHA OLEFINS PLANT | Industrial-Sized Fumaces, Natural | o\ oot ased on higher heating |TX-0811  |11/03/2016 ACT  |FALSE  |(SCR):- Ammoniasiip | iy g qq Good combustion |, 15 g
Gas-fired limited to 10 ppmv practices
BRAZORIA, TX value basis (Conacted o 0 |ANNUAL AVERAGE
on a 1-hr block
GRAVITY MIDSTREAM CORPUS ?gﬂi"‘)“‘l’;‘z‘::fg'“e‘
g:gfglsglfr\fccs:gs‘?(lLNUEcES, ‘("'\‘da‘:j:’a'lalgzg‘}ier:d)a"d Furnaces Direct-fired process heater TX-0812  |10/31/2016 ACT  |FALSE usedtoensurea 54800 T/YR
minimum net thermal
X efficiency of 800
good combustion
practices and proper
good combustion operation and
INDORAMA VENTURES OLEFINS, ﬁ:g‘(‘:ﬁ;“:{'eu % 0.06 LB/MM BTU 9;’;’;‘22'5“::3‘"1’; o |0.082 LBIMM BTU g;’;’;‘gz's“::j"'i’; o |0.0054 LBIMM BTU gaseous fuels;
LLC INDORAMA LAKE CHARLES  [boiler A and B (010 and 011) 0 LA-0314  |08/03/2016 ACT |FALSE pmessgfue‘ gas; | THREE ONE-HOUR zpe, ion an d" PE’ | THREE ONE-HOUR zpe, on an d" PE’ | THREE ONE-HOUR economizers & 0
FACILITY CALCASIEU, LA OND (FoR ond  |TESTAVERAGE | PEEIT S TESTAVERAGE | OPeraton and TEST AVERAGE Insulation;
coononmzan) combustion air
preheating;
condensate return
To0q c¢
practices and proper
good combustion operation and
INDORAMA VENTURES OLEFINS, practices; fueled by |0 o\ gy gy (9000 combuUStion g 7 gy gy (9000 combustion g ey g BTU gaseous fuels;
LLC INDORAMA LAKE CHARLES  |boiler B-201 0 LA-0314  |08/03/2016 ACT |FALSE |Taurdl niuas. | THREE ONE-HOUR practices a"f‘ PrOPEr | 1REE ONE-HOUR |Practices a"f‘ PrOPET | THREE ONE-HOUR economizers & 0
FACILITY CALCASIEU, LA E’f&f} gi foj TEST AVERAGE "m"::fe“n):;"e TEST AVERAGE "m"::fe“n):;"e TEST AVERAGE Insulation;
economizer) combustion air
preheating;
condensate return
Efficient design
Two 450 MMBtu/hr natural gas-fired Good combustion (including |ns?l\allan
TENNESSEE VALLEY AUTHORITY |10 ) Gas i Aui PR ceoanve caagic Good oy Good com e s 8008
JOHNSONVILLE COGENERATION ary g 9 TN-0162  |04/10/2016 ACT  |FALSE |Selectvecataic ' o515 gympry (G004 combustion ' 6 g4 | gvmpTU ood combustion 14 gog  gvpTy  |"3LI0SSH 0000 117 gvmeTU
OMPHREYS. TN Boilers transitional periods and during reduction (SCR), low- design and practices design and practices combustion practices,
" malfunction events when the CT and NOX burners with good operating and
HRSG are not able to operate. flue gas recirculation maintenance
practices
;Ezigiﬁ S: PARTNERS LLC 245 MMBIu natural gas fired Auxiiary | 702 fuel usage of the auiary boiler Good combustion Good combustion Good combustion Good combustion
PARTNERS/WESTMORELAND boiler ig'al'\"rolg:herzﬁz: i(;zéMMsch/yr on a |PA-0306 02/12/2016 ACT FALSE E:Jarile\(r::s and ULNOx |0.011 LB/MMBTU practices 0.037 LB/MMBTU practice 0.0054 LB/MMBTU practices 4 TPY
GEN FAC WESTMORELAND, PA
GOLDEN PASS PRODUCTS, LLC
GOLDEN PASS LNG EXPORT Auxiliary Boiler Six GE Frame 7 Turbines at site. TX-0766  |09/11/2015 ACT  |FALSE
TERMINAL JEFFERSON, TX
DE CITY REFINING COMPANY, LLC g o0 mer with
DE CITY REFINING COMPANY, LLC | 2 20t e e N orption System DE-0025 |07/13/2015ACT |FALSE
NEW CASTLE, DE
MAGELLAN PROCESSING 1P o (ot dre e Good combusion
CONDENSATE SPLITTER NUECES, |'Mustria-Size Boilers/Furnaces process heaters and (2) 106 TX-0731  |04/10/2015 ACT |FALSE f;‘ﬁﬁ'l"‘éf‘ ‘;g‘g‘%’;‘” &gﬁﬁm‘ém“ 12+ Jractice to ensure "I?H';”RA\YGD @3%02

™

MMBtu/hr thermal fluid heaters (one
pair for each train)

complete combustion

Medium Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Industrial Size Boilers/Furnaces (100 < 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas

Process Code: 12.310

RBLC Search Date: 2/4/2025

Proiect Process Process Describtion Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
AG PROCESSING INC., A 0.0054 LB/MMBTU 3-

COOPERATIVE AGP SOY ADAMS, |Boiler #1 The boiler s capable of combusting | e o059 |03/25/2015 ACT | FALSE o HOUR OR TEST

NE natural gas and Fuel Oil METHOD AVERAGE

AG PROCESSING INC., A 0.0054 LB/MMBTU 3-

COOPERATIVE AGP SOY ADAMS, |Boiler #2 The boiler s capable of combusting | e o059 |03/25/2015 ACT | FALSE o HOUR OR TEST

NE natural gas and Fuel Oil METHOD AVERAGE

Medium Heater Summary




Summary of BACT Deter

RBLC Seach Parameters:

Utility and_Large Industrial Size Boilers/Furnaces (> 250 MMBtu/hr)

Date Ranae: 2015 - 2025
Fuel: Natural Gas
Process Code: 11.310
RBLC Search Date: 2/4/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit |PM BACT PM BACT Limit GHG BACT GHG BACT Limit
HOLLYFRONTIER EL DORADO 0.04 LBIMMBTU 30 0.0015 LB/MMBTU 3
REFINING LLC HOLLYFRONTIER Ultra Low NOX ' Ultra Low NOx 0.035 LB/MMBTU 3 |Ultra Low NOx : Ultra Low NOx 0.0075 LBIMMBTU 3
EL DORADO REFINERY BUTLER, | Ne Boler Induced Draft KS-0041  |10/30/2019 ACT  |FALSE |5 erg DAY ROLLING Burners HR AVERAGE Burners HR ROLLING Burners HR AVERAGE
s AVERAGE AVERAGE
Natural Gas-, Process Gas-Fired
AGRIUM U.S. INC. KENAI ' : Selective Catalytic |17 PPMV 30-DAY 0.043 LBIMMBTU 3- 0.0054 LB/MMBTU 3- 0.0074 LB/MMBTU 3- 59.61 TONS/MMCF
NITROGEN OPERATIONS USA, AK. Primary Reformer Furnace 1,350 MMBtu/hr Primary Reformer AK-0083 01/06/2015 ACT  |FALSE Reduction AVERAGE @ 3% 02 HR AVG. HR AVG 0 HR AVG 0 SHR AVG
" Furnace. Installed in 1976.
AGRIUM U.S. INC. KENAI Natural Gas-, Process Gas-Fired Selective Catalytic |17 PPMVAT15% 02| 0 cion  |OO43LBIMMBTU | stion  |0:0054LBIMMBTU |/ ion  |0:0075 LBIMMBTU | Good Combustion  |60.4 TONIMMSCF
NITROGEN OPERATIONS KENAI | Primary Reformer 1,350 MMBtu/hr Primary Reformer  [AK-0086 |08/26/2021 ACT  [FALSE | Seeetie CHaMIC  IriRTy-DAY Pracicos THREE-HOUR Pracicos THREE-HOUR Praciicos THREE-HOUR Practices and THREE-HOUR
PENNINSULA BOROUGH, AK Furnace. Installed in 1976. AVERAGE AVERAGE AVERAGE AVERAGE Burning Clean Fuel [AVERAGE
MARATHON PETROLEUM Comply with work Comply with work Comply with work
COMPANY LP GARYVILLE ’ 0.06 LBIMM BTU | practice standards of practice standards of practice standards of
REFINERY ST. JOHN THE FCCU Charge Heater (EQT0163) LA-0385  |02/11/2021 ACT  FALSE |LNB ANNUAL AVERAGE |40 CFR 63 Subpart 40 CFR 63 Subpart 40 CFR 63 Subpart |°
BAPTIST, LA DDDDD DDDDD DDDDD
MARATHON PETROLEUM Pm[;er Gesign and Pm[;er Gesign and Complywith work
COMPANY LP GARYVILLE 0.0125 Le/Mm BTY 9000 enaineering g oo v gy (9900 engneening 14 5415 | gvm BTU practice standards of
REFINERY ST. JOHN THE Crude Heaters (EQT0292) LA-0385  |02/11/2021 ACT  |FALSE |LNB + SCR ANNUAL AVERAGE |Practices Fueled by |,y a1 ‘averace |Practices Fueled by a1 avERAGE 40 CFR 63 Subpart |°
refinery fuel gas and refinery fuel gas and DODOD
BAPTIST, LA natural 0as natural oas
MARATHON PE TROLEUM Comply with work Comply with work Comply with work
COMPANY LP GARYVILLE Charge Heaters (EQT0377, EQT0377 = 275 MM BTU/hr " 0.06 LB/MM BTU practice standards of practice standards of practice standards of
REFINERY ST. JOHN THE EQT0378) EQTO0378 = 375 MM BTU/hr LA-0385  02/11/2021 ACT |FALSE  |LNB ANNUAL AVERAGE |40 CFR 63 Subpart |° 40 CFR 63 Subpart |° 40 CFR 63 Subpart |°
DADTICT 1A nNNDNND nNNDNND nNNDNDD
TARGA MIDSTREAM SERVICES,
LLC MONT BELVIEU CHAMBERS, |HOT OIL HEATERS TX-0849  |10/16/2018 ACT |FALSE CLEANNATLGAS |0
T
SN-804 is a 280 MMBTU/hr source
used to heat the bottoms from the pre-
flash column in order to separate
them into naphtha, kerosene, diesel,
and gas oil. The furnace is fueled by )
NSPS Subpart J quality gas. As a G"‘;‘ Cﬂmﬁ“s‘l"’"
DELEK US LION OIL COMPANY result of the refinery expansion permit practice, ultra-low 16 4 | g/HR 3-HOUR |Good combustion  |14.6 LB/HR 3-HOUR
-804 - AR-0167  [12/01/2020 ACT  |FALSE
UNION COUNTY, AR SN-804 - #4 Atmospheric Fumace | ;o1 this source has undergone 016 01/2020 AC S| gg:dg“{:f,f‘;:fgmg AVERAGE practice AVERAGE
PSD review for PM10, NOx, and CO. NOX emissions.
BACT for this source is good
combustion practice and next
generation ultra-low NOX burners.
This source is equipped with a CEMS
for monitoring NOx emissions.
Agrium uses good
AGRIUMUS, INC AMMONIA AND | geformer Furnace 101-8 1100 MMBTU/HR TX-0814  |01/05/2017 ACT |FALSE engineering practices | 55,419 1/yr

UREA PLANT HUTCHINSON, TX

to minimize CO2 e
emissions.

Large Heater Summary




Summary of BACT Deter

RBLC Seach Parameters: Flares
Date Ranae: 2015 - 2025
Fuel:
Process Code:
RBLC Search Date: 1/27/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit _|CO BACT CO BACT Limit VOC BACT VOC BACT Limit |PM BACT PM BACT Limit GHG BACT GHG BACT Limit
The pilot and purge | 0.068 LB/MMBTU The pilot and purge | 117 LB/MMBTU
e  --EY RESOURCES. | ammonia Process Flare “IN-0371  [0U/11/2024ACT |TRUE  |gasfuelsshallbe  |DURING NORMAL gas fuels shallbe | DURING NORMAL
M natural 0as OPFERATION natural 0as OPERATION
168 HOURS
ﬁ‘;‘z‘:cc:s'“;‘f"ggt 0.068 LB/MMBTU ﬁ‘:;‘::;m;:‘f"?g‘ VENTING PER
Ammonia Tank Flare *IN-0371  |01/11/2024 ACT  |TRUE :n " p‘mge gas"f'ue‘s DURING NORMAL :n " ’;mge gas"f'ue‘s TWELVE (12)
shall be natral gas. |O7 ERATION shall be natural gas. | SN o e
Flares for Disposal of Vent Gas. EU
45 - HP Hydrocarbon Flare East -
76,000 Mscf/hr (7.3 Mscf/hr pilot,
purge, & assist). EU 46 - HP
Hydrocarbon Flare West 76,000
Mscfihr (7.3 Mscflhr pilot, purge, &
assist). EU 47 - LP Hydrocarbon Proper flare work Proper flare work Proper flare work Proper flare work Proper flare work
Flare East 4,200 Mscfihr (1.3 Mscffhr practice practice practice practice practice
pilot, purge, & assist). EU 48 - LP requirements, requirements, requirements, requirements, requirements,
ALASKA GASLINE DEVELOPMENT Hydrocarbon Flare West - 4,2003 establishing a flaring establishing a flaring establishing a flaring establishing a flaring establishing a flaring
sL- 4 ation plan, minimization plan, minimization plan, i plan, i plan,
CORPORATION GAS TREATMENT . Mscf/hr (1.3 Mscf/hr pilot, purge, & minimiz 0.068 LB/MMBTU 3- 0.37 LB/MMBTU 3- 0.57 LB/MMBTU 3- 40 UGIL 3-HOUR 117.1 LB/MMBTU 3-
Eight (8) Flares for Vent Gas Disposal AK-0085 08/13/2020 ACT  |FALSE  [and limit operations to! and limit operations to and limit operations to and limit operations to| and limit operations to|
PLANT NORTH SLOPE BOROUGH, assist). EU 49 HP Byproduct (CO2) 500 hours peryear | HOUR AVERAGE |80 o vear |HOURAVERAGE |2 e ear | HOURAVERAGE | 200 o ear | AVERAGE 200 hours per year | HOUR AVERAGE
AK Flare East - 9,500 Mscf/hr (2.7 per unit flaring during per unit flaring during per unit flaring during per unit flaring during per unit flaring during
Mscf/hr pilot, purge, & assist). EU 50 startup, shutdown, startup, shutdown, startup, shutdown, startup, shutdown, startup, shutdown,
HP Byproduct (CO2) Flare West - and maintenance and maintenance and maintenance and maintenance and maintenance
9,500 Mscfihr (2.7 Mscfihr pilot, events. events. events. events. events.
purge, & assist). EU 51 - LP
Byproduct (CO2) Flare East - 29,000
Mscf/hr (6.3 Mscf/hr pilot, purge, &
assist). EU 52 - LP Byproduct (CO2)
Flare 4€* West 20,000 Mscfihr (6.3
Mscfihr pilot, purge, & assist).
Three flare gas systems (i.e., wet,
ALASKA GASLINE DEVELOPMENT dry, and low-pressure, EUs 14 - 20). Limited Operation; Limited Operation; Limited Operation; Limited Operation; Limited Operation;
CORPORATION LIQUEFACTION Maximum gas throughputs for EUs y Flare Work Practices; | 0.068 LB/MMBTU 3- |Flare Work Practices; |0.31 LB/MMBTU 3-  |Flare Work Practices; |0.66 LB/MMBTU 3-  |Flare Work Practices; . Flare Work Practices; |117.1 LB/MMBTU 3-
PLANT KENAI PENNINSULA Seven Flares for Vent Gas Disposal |1, "6 g 1 of 55,000 Mscfihr each, | <0088 [07/07/2022ACT |FALSE |k Vinimization  |HOURS Flaring Minimization | HOURS Flaring Minimization | HOURS Flaring Minimization |40 UG/t 3HOURS | o i o Minimization | HOURS
BOROUGH, AK EUs 15, 17, & 19 of 13,000 Mscf/hr, Plan Plan Plan Plan Plan
and EU 20 of 990 Mscfihr.
proper plant proper plant proper plant proper plant
operations and operations and operations and operations and
ground flare EU20 = 91 MM BTU/hr maintaining the maintaining the maintaining the maintaining the
fﬁg’ﬁgmwikﬁggﬁ‘zﬁf“‘ Flares (3 units) low pressure flare EU20A = 1077 mm |LA0316  |02/17/2017 ACT |FALSE |presence of the flame 0 presence of the flame |0 presence of the flame |0 presence of the flame |0
h btuthr at the flare tips when at the flare tips when at the flare tips when at the flare tips when
vent gas is routed to vent gas is routed to vent gas is routed to vent gas is routed to
the flares the flares the flares the flares
Controls routine operations: loading,
Ethylene Treater Regeneration Vents, )
CHEVRON PHILLIPS CHEMICAL excess tailgas, purge gas, etc. Good operating Good operating Good operating Good operating
- 988, practices and practices and practices and practices and
e ORANGE, | MULTIPOINT GROUND FLARE dc°""°‘5t NISS Operations: CONVerterS. | Tx.08g8 |04/23/2020 ACT  |FALSE  [minimizing the o minimizing the o minimizing the o minimizing the o
4 ryers, towers, trealers, filters, amount of flaring to amount of flaring to amount of flaring to amount of flaring to
™ pumps, heat exchangers, the extent possible. the extent possible. the extent possible. the extent possible.
compressors, equipment repairs,
MSS degassing, etc.
Good Good combustion Good combustion Good combustion
CHEVRON PHILLIPS CHEMICAL Zrefgﬁfné’ :J(;:peevralwcr\ practices, proper practices, proper practices, proper
COMPANY LP SWEENY OLD FLARE TX-0928  |10/15/2021 ACT |FALSE |Minimize waste gas | 0--38 LB/MMBTU | design and operation. | design and operation. | design and operation. |,
fows & he exeny | UNASSISTED Minimize waste gas Minimize waste gas Minimize waste gas
OCEAN FACILITIES BRAZORIA, TX ows [0 the exter flows to the extent flows to the extent flows to the extent
possible to reduce
omicsinns nf NOX possible possible possible
Good combustion Good Good
practices (including pracices (including pracices (including
work practices listed work practices listed work practices listed
COMMONWEALTH LNG, LLC in 40 CFR 60.18); in 40 CFR 60.18); in 40 CFR 60.18);
COMMONWEALTH LNG FACILITY  |Flares (EQT0007 - EQT0010) (Pilot gas) “LA-0324 |03/28/2023 ACT |TRUE |Bumer optimization |0 Burner optimization [0 Burner optimization [0
CAMERON PARISH, LA and flare gas and flare gas and flare gas
recovery; Use of recovery; Use of recovery; Use of
facilty fuel gas for facility fuel gas for facility fuel gas for
il and ruirne i and ruirne il and ruirne
Good Equipment Good Equipment Good Equipment
DRIFTWOOD LNG LLC Design, Best Design, Best Design, Best Use Low Sulfur
DRIFTWOOD LNG FACILITY Flares (9) LA-0349  |07/10/2018 ACT |FALSE |Operational 0068 LBIMM BTU | operational 031 LBMMEBTU | operational o Facility Fuel Gas for [0
CALCASIEU, LA Practices, Use of low Practices, Use of low Practices, Use of low Pilots
suilfur facilitv fuiel nas sulfur facility fiiel nas sulfur facility fiiel nas
GOLDEN PASS PRODUCTS, LLC One ground flare and one elevated Equpment
GOLDEN PASS LNG EXPORT Flares e e reand one ERVAISE | Tx.0766  |09/12/2015 ACT  |FALSE zf:;\;:”"g’i a1 fo
TERMINAL JEFFERSON, TX Eormbustion practices
Good combustion
INVISTA S.A R.L. ADN UNIT ; control, The flare Good combustion
VICTORIA TX FLARE Controlling tanks and process units |TX-0804  [07/15/2016 ACT |FALSE  [¢onie The fe_ 13,65 TIvR Pk 1051 VR
60.18
‘Good combustion Good combustion Good combustion
LAKE CHARLES LNG EXPORT practices Maintain practices Maintain practices Maintain
COMPANY, LLC LAKE CHARLES ’ pilot flame all the pilot flame all the pilot flame all the
LNG EXPORT TERMINAL Flares (EQT0004 - EQT0010) LA0383 091032020 ACT |FALSE |G Maintain times Maintain times Maintain
CALCASIEU PARISH, LA minimum heating minimum heating minimum heating
value = 300 RTUScE value = 300 RTUScE value = 300 RTUScE
Equipped with flow
MAGELLAN TERMINALS monitor, continuous
HOLDINGS, L.P. PASADENA Portable Flare Used as an abatement device for |y 4655 |07/14/2017 ACT  |FALSE flame, andhasa |12 TIVHR

TERMINAL HARRIS, TX

butane pressure tank degassing

destruction rate
efficiency of 98%

Flare Summary




Summary of BACT Deter

RBLC Seach Parameters: Flares
Date Ranae: 2015 - 2025
Fuel:
Process Code:
RBLC Search Date: 1/27/2025
Proiect Process Process Description Code App DRAFT__|NOx BACT NOx BACT Limit |CO BACT CO BACT Limit VOC BACT VOC BACT Limit [PM BACT PM BACT Limit GHG BACT GHG BACT Limit
jood
: combustion/operating
mg'gg(';:ﬁ;ﬁ%ﬁ'&g’;ﬁ”&m Flares LA-0307  [03/21/2016 ACT  |FALSE (9000 combustion o goog combustion good combustion /maintenance
g P P! P! practices and fueled
hv natiral nas
0.37 LB/IMMBTU 0.0054 LB/MMBTU
MIDWEST FERTILIZER COMPANY 125 LB/H WHILE
AMMONIA STORAGE FLARE (EU- NORMAL NORMAL 0.0019 LBMMBTU 3
LLC MIDWEST FERTILIZER 016) IN-0263 03/23/2017 ACT  |FALSE [0 VENTING 3 HOUR [0 OPERATION3HR  |° OPERATIONS 3 HR |° HOUR AVERAGE
COMPANY LLC POSEY, IN NG NG
The pilot and purge | 168 HR/YR TWELVE | The pilot and purge | 168 HRIYR TWELVE | The pilot and purge | 168 HRIYR TWELVE The pilot and purge |563 LB/MMBTU
ammonia storage flare EU-016 IN-0324 05/06/2022 ACT FALSE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be DURING NORMAL
natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas OPERATION
0.068 LB/IMMBTU 0.37 LB/MMBTU 0.0054 LB/MMBTU 0.0019 LB/MMBTU 3
BACK END FLARE (EU-018) IN-0263 03/23/2017 ACT FALSE ] NORMAL OPS. 3 HR |0 NORMAL OPS. 3 HR |0 NORMAL OPS. 3 HR |0 o
AVG AVG AVG. HRAVG
The pilot and purge | 336 HRIYR TWELVE | The pilot and purge | 336 HRIYR TWELVE | The pilot and purge | 336 HRIYR TWELVE The pilot and purge | 336 HRIYR TWELVE
Back End Flare EU-018 IN-0324 05/06/2022 ACT FALSE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE
natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD
The pilot and purge | 240 HR/YR TWELVE | The pilot and purge | 240 HR/YR TWELVE | The pilot and purge | 240 HRIYR TWELVE The pilot and purge | 240 HR/YR TWELVE
Discontinuous Urea Flare EU-DUF IN-0324 05/06/2022 ACT FALSE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE
natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD
The pilot and purge |0.068 LB/MMBTU | The pilot and purge |0.37 LB/MMBTU The pilot and purge [0.0054 LB/MMBTU The pilot and purge |116.89 LB/MMBTU
Emergency Urea Flare EU-EUF IN-0324 05/06/2022 ACT FALSE gas fuels shall be DURING NORMAL |gas fuels shall be DURING NORMAL  |gas fuels shall be DURING NORMAL gas fuels shall be DURING NORMAL
natural oas OPERATION natural oas OPERATION natural oas OPERATION natural oas OPERATION
The pilot and purge | 336 HRIYR TWELVE 336 HR/YR TWELVE | The pilot and purge 336 HR/YR TWELVE The pilot and purge  |336 HR/YR TWELVE
Front End Flare EU 017 IN-0324 05/06/2022 ACT FALSE gas fuels shall be CONSECUTIVE shall be natural gas | CONSECUTIVE gas fuels shall be CONSECUTIVE gas fuels shall be CONSECUTIVE
natural oas MONTH PERIOD MONTH PERIOD natural oas MONTH PERIOD natural oas MONTH PERIOD
0.068 LB/IMMBTU 0.37 LB/MMBTU 0.0054 LB/MMBTU 1.9 LBIMMCF 3 HR
FRONT END FLARE EU-017 IN-0263 03/23/2017 ACT FALSE ] NORMAL OPS. 3 HR |0 NORMAL OPS. 3 HR |0 NORMAL OPS. 3 HR |0 .
AVG.
AVG. AVG. AVG
ONEOK HYDROCARBONS LP
M Cop Ayt MSS FLARE TX-0886 |03/31/2020 ACT |FALSE |coMBUSTION o ComBUSTON o
PRACTICES PRACTICES
CHAMBERS, TX
Meet the design and
Meet the design and operating
PRAXAIR INC PRAXAIR CLEAR operating requirements of 40
HYCO FLARE TX-0827  |10/19/2017 ACT  |FALSE 609 TIVR CFR60.18.
LAKE PLANT HARRIS, TX requirements of 40 ° hased
el missions are base
on a plantwide
crouner LMIT
Meet the esign and
Meet the design and operating
PRAXIAR INC PRAXIAR CLEAR operating requirements of 40
HYCO FLARE TX-0830 10/20/2017 ACT FALSE 609.2 TON/YR CFR 60.18. 1148305 TON/YR
LAKE HARRIS, TX requirements of 40
el Emissions are based
on a plantwide
arouned limit
SABINE PASS LNG LP AND SABINE
PASS LIQUEFACTION LL SABINE Comply with 40 CFR Comply with 40 CFR Comply with 40 CFR
LA-0342 /2012017 ACT  |FALSE
PASS LNG TERMINAL CAMERON, |W/et 9as / dry gas / marine flares 03 0912012017 AC SE 16018 0 60.18 0 60.18 0
LA
g Comply with 40 CFR
Eigﬁﬁ?&?:sx'&“m'FT PLANT FLARE E‘Pe;"é;sffo‘fd smokeless plant flare |ty 4973 |05/03/2024 ACT |TRUE  |60.18, good good combustion |
3 - combustion practices ?
Compliance with Compliance with Complance with Complance with
SOUTH LOUISIANA METHANOL LP Natural Gas: 2.165 MMBTU/hr; Purge AR Sabpart A AR Sabpart A AR Sabpar A NESHAD Subpart A
ST. JAMES METHANOL PLANT ST. |FL1-13 - Process Flare (EQT0008) |Gas: 149 MM BTU/hr; Topping *LA-0312 |06/30/2017 ACT |TRUE or flare performance |, g5 | g/HR or flare performance | gg 44| g/R or flare performance |, og | g/HR or flare performance | g, py
SAES A ey 3 MMBTUM standards. Correct standards. Correct standards. Correct standards. Correct
» olumn: " Flare Design and Flare Design and Flare Design and Flare Design and
Proner Combustion Proner Comhustion Proner Comhustion Proner Comhustion
Compliance with Compliance with Compliance with Compliance with
NESHAP Subpart A NESHAP Subpart A NESHAP Subpart A NESHAP Subpart A
Max in any 24 hr period is 83153
FL1-13-SUSD - Process Flare ’ A for flare performance for flare performance for flare performance for flare performance
Startup/Shutdown (EQT0010) 'fg‘g?:lw day. Operating hours limit: | "LA-0312 | 06/30/2017 ACT | TRUE | (o ards Comeat |° standards. Correct |0 standards. Correct |0 standards. Correct | 2000 TPY
rlyr. Flare Design and Flare Design and Flare Design and Flare Design and
Proner Combustion Proner Comhustion Proner Combustion Proner Combustion
Use of natural gas Use of natural gas
TPC GROUP LLC HOUSTON MARINE LOADING FLARE TX-0921  |06/13/2022 ACT |FALSE and good combustion |5.5 LBIMMSCF and good combustion [0
PLANT - 22052 HARRIS, TX
oractices oractices
VENTURE GLOBAL CALCASIEU Flare system o provide saleand Propercaipmen Propercaipmen Propercaipmen Proper cqupment
PASS, LLC CALCASIEU PASS LNG |Flares (WRMFLR, CLDFLR, LPFLR) P LA-0331  [09/21/2018 ACT ~|FALSE |desian. proper 0.068 LB/MM BTU | desian. proper 0.31 LB/MM BTU lesign, proper 0.006 LB/H lesign, proper 0
PROJECT CAMERON, LA during start-up, shutdown, plant operation, and good operation, and good operation, and good operation, and go_ud
! upsets, and emergency conditions. combustion practices. combustion practices. combustion practices. combustion practices.
Proper equipment Proper equipment Proper equipment Proper equipment
MARINE LOADING FLARE Control Device for LNG loading LA-0331  |09/21/2018 ACT |FALSE |desian. proper 0.068 LB/MM BTU | desian. proper 031LBMMBTY |desian. proper 0.006 LBIH design, proper 1107 TIYR ANNUAL

process.

operation, and good
combustion practices.

operation, and good
combustion practices.

operation, and good
combustion practices.

operation, and good
combustion practices,

TOTAL

Flare Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.110
RBLC Search Date: 2/312025
Project Process Process Descrintion Code Abp DRAFT_|NOX BACT NOX BACT Limit_]CO BACT COBACT Limit__[vOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit |[PM10 BACT Limit |GHG BACT. GHG BACT Limit
ALASKA GASLINE DEVELOPMENT Good combustion Oxidation Catalys, Qxidation Catalyst. Good combustion Good combustion
CORPORATION GAS TREATMENT N x practices, limit 3.3 G/HP-HR 3- Good Combustion 3.3 G/HP-HR 3- 0.18 G/HP-HR 3- practices, ULSD, and |0.045 G/HP-HR 3- 0.045 G/HP-HR 3- 0.045 G/HP-HR 3- practices and limit 163.6 LB/MMBTU 3-
PLANT NORTH SLOPE BOROUGH, | O"® (1) Black Start Generator Engine| EU 39 is a 4,060 hp diesel generator. |AK-0085  |08/13/2020 ACT  |FALSE |z to500  |HOUR AVERAGE  |Practices, and 500 | HOUR AVERAGE g::r‘a':if‘ 2wt |HOUR AVERAGE it operation 10’500 |HOUR AVERAGE  |HOUR AVERAGE  |HOUR AVERAGE  [operation 10500 | HOUR AVERAGE
AK hours per year. hour limit per year. e ooy hours per year. hours per year
EU 11is a 575 hp diesel fire pump
engine which is required to meet
ALASKA GASLINE DEVELOPMENT,
CORPORATION LIQUEFACTION E.F.s from Table 4 of NSPS Subpart g;‘:é?ﬁ:::; Oxidation Catalyst; Oxidation Catalyst; Eia"i‘f‘ciimﬁ“mflf.? Good Combustion 165 ¢ | gymeTU 3-
Diesel Fire Pump Engine 11ll, which is the equivalent to EPA  |AK-0088  |07/07/2022 ACT  |FALSE d 3.6 GIHP-HR Limited Operation; 40 3.3 GIHP-HR Limited Operation; 40 0.18 G/HP-HR : 0.18 GIHP-HR 0.18 GIHP-HR 0.18 GIHP-HR Praciices; Limited
PLANT KENAI PENNINSULA Nonroad Tier 3. BACT E.F.s include Operation; 40 CFR CFR 60 Subpart Il CFR 60 Subpart Il Operation; 40 CFR Operation HOURS
o 60 Subpart 111l 60 Subpart Il
BOROUGH, AK not to exceed factor of safety as P P
identified in 40 CFR 1039.101(e).
BACT is determined
to be the
implementation of the
SHINTCH LOUISIANA, LLC Compliance with 40 Compliance with 40 Compliance with 40 :;:I\Zgﬁcgyem":;g;rues
SHINTECH PLAQUEMINE PLANT 4 |4C-64 - C/A Emergency Generator A | Operates for 100 hours per year, LADA03 |12116/2024 ACT |TRUE | CRPISIce it A% 116,41 LR A S FERTETI o 627 LR 0.76 LBIHR 0.77 LBIHR e o
IBERVILLE, LA o sion
Measures, Insulation,
and Minimization of
Air Infiltration
BACT is determined
to be the
implementation of the
following energy
A Compliance with 40 Compliance with 40 Compliance with 40 efficiency measures:
4C-6B - C/A Emergency Generator B | Operates for 100 hours per year. LA-0403 12/16/2024 ACT TRUE CFR 60 Subpart il 18.41 LB/HR CFR 60 Subpart Il 13.5 LB/HR CFR 60 Subpart Il 6.27 LB/HR 0.76 LB/HR 0.77 LBHR Improver o
Combustion
Measures, Insulation,
and Minimization of
Air Infiltration
BACT is determined
to be the
implementation of the
following energy
e A Compliance with 40 Compliance with 40 Compliance with 40 efficiency measures:
4C-6C - CIA Emergency Generator C | Operates for 100 hours per year. LADM03 |12116/2024 ACT |TRUE | ComPIsice it 44 116,41 LR e 135 Lemr o 627 LR 0.76 LBIHR 0.77 LBIHR A o
‘Combusti
Measures, Insulation,
and Minimization of
Air Infiltration
A Compliance with 40 Compliance with 40 Compliance with 40
4U-TA - Fire Water Pump A Operates for 100 hours per year. LA-0403 12/16/2024 ACT TRUE CFR 60 Subpart Il 271 LB/HR CFR 60 Subpart Il 271 LB/HR CFR 60 Subpart Il 0.92 LB/HR 0.18 LB/HR 0.18 LB/HR
on A Compliance with 40 Compliance with 40 Compliance with 40
4U-7B - Fire Water Pump B Operates for 100 hours per yea. LAOI03 (1211612024 ACT |TRUE | SPRPisiee it 10 1271 Lo e 210 LBmR e |00z LBmR 0.18 LBIHR 0.18 LBIHR
A Compliance with 40 Compliance with 40 Compliance with 40
4U-7C - Fire Water Pump C Operates for 100 hours per year LA0403  [1211612024 ACT |TRUE [ CORPISIee i 6 1271 LeivR et i |18 L8R et i |09z LomR 0.18 LBIHR 0.18 LBIHR
BACT is determined
to be the
implementation of the
following energy
LA Compliance with 40 Compliance with 40 Compliance with 40 efficiency measures:
4U-10 - Utilty Emergency Generator |Operates for 65 hours per year. LA0403 (121162024 ACT | TRUE  [COMIISIeC i 1D 11579 LR o et i |1157 LeiR o et i |5-38 LR 0.66 LBIHR 0.66 LBIHR et
‘Combustion

Measures, Insulation,
and Minimization of
Air Infiltration

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.110
RBLC Search Date: 2/3/2025
Project Process Process Descrintion Code App DRAFT_|NOx BACT NOX BACT Limit_|CO BACT CO BACT Limit__|[VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit [PM10 BACT Limit |GHG BACT GHG BACT Limit
BACT is determined
to be the
implementation of the
following energy
4U-12 - VCMICAIUT CCR A Compliance with 40 Compliance with 40 Compliance with 40 effciency measures:
Emergency Gonerator Operates for 65 hours per year LA0403  [1211612024 ACT |TRUE  [COMPISICE D 15,07 LeibR P R P EXET 0.25 LBIHR 0.25 LBIHR pliyset o
Combustion
Measures, Insulation,
and Minimization of
Air Infiltration
4M-11A - VCM Emergency LA Compliance with 40 Compliance with 40 Compliance with 40
PUA Operates for 100 hours per yea. LA0403 (1211612024 ACT |TRUE  [COmPISee il [0 115,41 LR e S [135 LBIHR e S [6:27 LBIHR 0.76 LBIHR 0.77 LBIHR
4M-11B - VCM Emergency A Compliance with 40 Compliance with 40 Compliance with 40
oo 8 Operates for 100 hours per yea. LA0403 (1211612024 ACT |TRUE  [COMMSReC D 115,41 LR Pl EEIET il E T 0.76 LBIHR 0.7 LBIHR
LANSING BOARD OF WATER AND Good combustion
The engine has a maximum 205 T/YR 12-MONTH
LIGHT LANSING BOARD OF " 6.4 GIKW-H Good combustion (3.5 GIKW-H Good combustion (6.4 GIKW-H practices, use of
WATER AND LIGHT--DELTA EUEMGEN h;:sepuwer of 762 brake horsepower |*MI-0459 06/27/2024 ACT TRUE ] HOURLY practices HOURLY practices HOURLY 0.3 LB/H HOURLY 0.3 LB/H HOURLY current energy gg:i:b"g,G TIME
ENERGY PARK EATON, MI (bhp). efficiency measures.
CRONUS CHEMICALS, LLC
CRONUS CHEMICALS DOUGLAS, |Emergency Generator Engine {0134 [12/21/2023 ACT |[TRUE |0 ZCGG/KW‘”R SHR g i\‘;’GG’KW‘”“ SHR g ZGGG’KW‘”“ SHR OA\st’KW'H“ 3HR (0.2 GIKW-HRIHR |, 160 TONS/YEAR
It
KOCH METHANOL ST. JAMES, Compliance with 40 Compliance with 40 Compliance with 40
LLC KOCH METHANOL (KME) EGEN - Plant Emergency Generator *LA-0401 12/20/2023 ACT TRUE CFR 60 Subpart Il 38.24 LBHR CFR 60 Subpart Il 20.91 LB/HR CFR 60 Subpart Il 2.29 LB/HR 1.19 LB/HR 1.19 LB/HR
FACILITY ST. JAMES, LA
Compliance with the Compliance with the Compliance with the
E. GEN 01 - Generac SD 2000 “LA-0401 |12/20/2023ACT |TRUE |requirements of 40 |26.48 LBIHR requirements of 40 (2.9 LBIHR requitements of 40 [2.06 LBIHR 0.84 LBIHR 0.84 LBIHR
CFR 60 Subpart Il CFR 60 Subpart Il CFR 60 Subpart Il
Compliance with the Compliance with the Compliance with the
E. GEN 02 - Generac SD 2000 “LA-0401 |12/20/2023 ACT |TRUE [requirements of 40 |28.48 LBIHR requirements of 40 (2.9 LBIHR requitements of 40 [2.06 LB/HR 0.84 LBIHR 0.84 LBIHR
CFR 60 Subpart Il CFR 60 Subpart Il CFR 60 Subpart Il
Use of good Use of good Use of good jse of good
SHELL CHEMICAL LP GEISMAR |36 5> _ 76,5 Emergency Generator WA0394 1211212023 ACT |TRUE  |combustion practices |4.24 LBIHR HOURLY | combustion practices (3.81 LBl/J:AR HOURLY | combustion practices [0.11 LB/HR HOURLY 0.22 LB/HR HOURLY 0.22 LB/HR HOURLY | combustion practices |

PLANT ASCENSION, LA

and compliance with
NSPS Subpart Il

MAXIMUM

and compliance with
NSPS Subpart Il

MAXIM

and compliance with
NSPS Subpart il

MAXIMUM

MAXIMUM

MAXIMUM

and compliance with
NSPS Subpart 1l

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.110
RBLC Search Date: 2BR02s
Project Process Process Descrintion Code App DRAFT_|NOX BACT NOX BACT Limit_]CO BACT COBACT Limit__[VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit [PM10 BACT Limit |GHG BACT GHG BACT Limit
Use of good Use of good Use of good Use of good
199 AL combustion practices, [4.24 LB/HR HOURLY | combustion practices, | 3.81 LB/HR HOURLY | combustion practices, [0.11 LB/HR HOURLY 0.22 LB/HR HOURLY |0.22 LB/HR HOURLY | combustion practices,
53-22 - PAO Emergency Generator LA-0394  |12/12/2023 ACT | TRUE | ionce with MAXIMUM compliance with MAXIMUM compliance with MAXIMUM MAXIMUM MAXIMUM compliance with o
NSPS Subpart lllI NSPS Subpart lllI NSPS Subpart il NSPS Subpart 11l
Good Operating Good Operating Good Operating
Practices, limited Practices, limited Practices, limited
WSBSA\S SLI';?, FZ?{‘R Le Emergency Generators SN-17 through SN-20 *AR-0180 |04/28/2023 ACT |TRUE |hours of operation,  |3.9 G/BHP-HR hours of operation, |0.9 G/BHP-HR hours of operation, |01 G/BHP-HR 0.1 GIBHP-HR 0.1 G/BHP-HR Good combustion 1,64 LBMMBTU
g Compliance with Compliance with Compliance with P
NSPS Subpart 1l NSPS Subpart IllI NSPS Subpart IllI
Good engineering
design and
manufacturera€™s
%i?rg ;;Eib NlldCOR STEEL | Emergency Generator (CC-GEN1) IN-0359  |03/30/2023 ACT |FALSE |certfied engine 4.8 GIHP-HR oxaon catastand | 61 GIHP-HR certiied engine 0.32 GHP-HR certified engine 0.15 GHP-H 0.15 G/HP-H 0.15 G/HP-H recommended 163.6 LBIMMBTU
s o operating and
maintenance
procedures
EUEMGD-AZ,206 HP diesel-Tuel
emergency engine manufactured
after 2006 serving a 1,500 kW
generator with associated fuel oil low CIE""’" "f‘
LANSING BOARD OF WATER AND tank. The engine generator is used to Good combustion ¢4 Good combustion [, g‘:{’i;?e:;a "z oq |90 TIYR12:M0
LIGHT LBWL-ERICKSON STATION | EUEMGD charge the batteries in the MI-0454  [12/20/2022 ACT  [FALSE |pracices and will be |0’ oMY practices and will be |5 (P 1 LB/H HOURLY 1 LB/H HOURLY mmbugm' ﬁ'adm ROLLING TIME
EATON, MI uninterruptible power supply battery NSPS compliant. NSPS compliant. and energy :,ﬁc,e,,cy' PERIOD
ystem and to facilitate operations measures.
during idling of the plant for routine
maintenance checks and readiness
2.38 G/HP-HR 3- 0.62 G/HP-HR 3- 0.15 G/HP-HR 3-
ggg;g%éﬁ:;sgﬁ NQRFOLK | Emergency Fire Water Pump Engine | An E'“e'g:“gzﬁ'e water pump “NE-0064 |11/21/2022 ACT |TRUE [0 HOUR OR TEST o HOURORTEST [0 HOUR OR TEST
, . engine (EP-132). METHOD AVERAGE METHOD AVERAGE METHOD AVERAGE
5,051 bhp (3,768 kWm) Diesel-Fired | Forty-six 5,051 bhp (3,768 kwWm) Certified to meet Tier |6.4 G/KW-H 6.4 Certified to meet Tier Certified to meet Tier Certified to meet Tier
!:ELL%;I\?« S ‘TOEH‘ INTELOHIO | £ ergency Generators: POOL Diesel-Fired Emergency Generators: |OH-0387 |09/20/2022 ACT  [FALSE |2 standards and good| GRAMS NOX + 2 standards and good|3.5 GIKW-H 2 standards and good| 0.4 GIKW-H 2 standards and good 0.2 G/KW-H 0T oM EACH 007 La EACH
N through P046 PO0O01 through P046 combustion practices | NMHC/KW-HR combustion practices ccombustion practices ccombustion practices
LINCOLN LAND ENERGY CENTER ;‘Zg"?:;";ng:::;?‘z er;“'l‘m"e"‘g;;w:
(A/K/IA EMBERCLEAR) LINCOLN y 6.4 GRAMS 3.5 GRAMS 0.2 GRAMS
aND ENERGY CENTER Emergency Engines to critical equipment during power  |IL-0133  [07/20/2022 ACT |FALSE |0 O S our |0 38 CRANS R o 02CRAUS n o 508 TONSIYEAR
outages. Ultra-low sulfur diesel fuel
SANGAMON, IL
(sulfur content
A 1,341 HP (1,000 kilowatts (kW) Good combustion Good combustion
MARSHALL ENERGY CENTER, practices and 383 T/YR 12-MO
LLC MEC NORTH, LLC CALHOUN, | EYEMENGINE (North Plant) diesel-fired emergency engine with a | \y o457 [06/23/2022 ACT  |FALSE | meeting NSPS. 6.4 GIKW-H practices and 3.5 GIKW-H Good combustion | g6 g1 HOURLY 0,52 LB/H HOURLY [0.54 LB/H HOURLY | G909 combustion 56y | NG e
Wi Emergency engine model year of 2011 or later, and a Subpart 11l HOURLY meeting NSPS Illl - |HOURLY practices practices PERIOD
displacement of requirements. requirements.
A 1,341 HP (1,000 Kiowatts (kW) Good Combustion Good Combustion
MARSHALL ENERGY CENTER, : Praciices and Praciices and 383 TIYR 12-M0
LLC MEC SOUTH, LLC CALHOUN, | EVEMENGINE (South Plant) dieselfred emergency engine with a |\ o455 |06/23/2022 ACT  |FALSE ~ |meeting NSPS 6.4 Gk meeting NSPS 35 Gk Good combustion o g6 | g/H HOURLY 0.52 LB/H HOURLY |0.54 LB/H HOURLY | 804 combustion1poy | G Tive
v Emergency engine model year of 2011 or later, and a Sutpa HOURLY Sutpa HOURLY pracices ractices PERIOD

displacement of

requirements

requirements

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines

Date Ranae: 20202025
Fuel:
Process Code:
RBLC Search Date: 2/312025
Project Process Process Descrintion Code App DRAFT_|NOX BACT NOX BACT Limit_]CO BACT COBACT Limit__[VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit |[PM10 BACT Limit |GHG BACT. GHG BACT Limit
Compliance with 40 Compliance with 40 Compliance with 40 Compliance with 40
MAGNOLIA POWER LLC CFR 60 Subpart Illl, CFR 60 Subpart Illl, CFR 60 Subpart IIll CFR 60 Subpart IIll,
’ good combustion ’ good combustion ’ standards, good ’ y y good combustion
MAGNOLIA POWER GENERATING | Emergency Diesel Generator Engine LA030L  [06/03/2022 ACT |FALSE  |$000M0Sion a6 ip-+R e sty |2 cPHR o s, |8 GIHP-HR 0.15 GIHP-HR 0.15 GIHP-HR o et |7421 kG BT
STATION UNIT 1 IBERVILLE, LA ultra-low sulfur diesel use of ultra-low sulfur and the use of ultra- use of ultra-low sulfur
fuel. diesel fuel. low sulfr diesel fuel. diesel fuel,
Good combustion
practices and
maintenance and
gi"/’vafff ggiﬁh:&‘;?[’fm GEN-1 - Emergency Generator No. 1 LA-0390  |05/10/2022 ACT |FALSE compliancewith  |1.98 LBIHR
g applicable 40 CFR 60
Subpart JJ3J
limitation for VOC.
Good combustion
practices and
maintenance and
GEN-2 - Emergency Generator No. 2 LA-0390  [05/10/2022 ACT |FALSE compliance with |1.98 LBIHR
applicable 40 CFR 60
Subpart J1J)
limitation for VOC
Good Combustion
practices and
maintenance and
GEN-3 - Emergency Generator No. 2 LA-0390  [05/10/2022 ACT |FALSE compliance with | 1.88 LBIHR
applicable 40 CFR 60
Subpart J13J
limitations for VOC
The emergency generator will operate|
SHADY HILLS ENERGY CENTER, a combined total of 100 hrlyr for
LLC SHADY HILLS COMBINED é:’sg’:gr Emergency Diesel maintenance checks, and readiness |FL-0371  |06/07/2021 ACT ~ [FALSE |0 o 3.5 GIKW-HOUR o 0.2 GIKW-HOUR
CYCLE FACILITY PASCO, FL testing, which includes a maximum
50 fhriyr for non-emergency operation.
SHINTECH LOUISIANA, LLC Good combustion Good combustion Good combustion
SHINTECH PLAQUEMINES PLANT |VCM Unit Emergency Generator A |Maximum horsepower rating. LA-0379  |05/04/2021 ACT |FALSE |practicesigaseous  |6.9 G/HP-HR practices/gaseous  |8.5 G/IHP-HR practices/gaseous 0.4 GIHP-HR 0.4 GIHP-HR
1IBERVILLE, LA fuel burning. fuel burning. fuel burning.
Good combustion Good combustion Good combustion
CIA Emergency Generator B Maximum horsepower rating. LA-0379  [05/04/2021 ACT |FALSE |pracicesigaseous |69 GIHP-HR praciicesigaseous |85 GIHP-HR practices/gaseous (0.4 GIHP-HR 0.4 GIHP-HR
fuel burning. fuel burning. fuel burning.
The permittee must The permittee must
NUCOR STEEL GALLATIN, LLC develop a Good develop a Good
NUCOR STEEL GALLATIN, LLC (";E“” p”’“':‘f“é:gf;? Emergency | \o conrols KY-0115  [04/19/2021 ACT [FALSE |Combustionand |0 Combustionand [0 0.15 GIHP-HR 0.15 GIHP-HR
GALLATIN, KY enerator #1 ({ -05) Operating Practices Operating Practices
(GCOP) Plan (GCOP) Plan
| The permittee must | The permittee must
develop a Good develop a Good
Tunnel Furnace Emergency KY-0115  [04/19/2021 ACT [FALSE |Combustionand |0 Combustionand [0 0.15 GIHP-HR 0.15 GIHP-HR

Generator (EP 08-06)

Operating Practices
(GCOP) Plan

Operating Practices
(GCOP) Plan

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.110
RBLC Search Date: 2/3/2025
roiect rocess rocess Description ode P X X imit imit. imit imit. ! imit imit. imit
P P 2 D Cod A DRAFT_|NOX BACT NOX BACT L COBACT COBACT L VOC BACT VOC BACT L PM BACT PMBACT L PM2.5 BACT Limit [PM10 BACT Limit [GHG BACT. GHG BACT Limi
The permittee must The permittee must
develop a Good develop a Goo
‘0:;5013' B Emergency Generator (EP KY-0115  [04/19/2021 ACT |FALSE |Combustionand o Combustionand [0 0.15 GIHP-HR 0.15 GIHP-HR
-07) Operating Practices Operating Practices
(GCOP) Plan (GCOP) Plan
| The permittee must | The permittee must
develop a Good develop a Good
é" Segla’a"é’; g;"‘ogmefge"cy KY-0115  |04/19/2021 ACT |FALSE |Combustionand |0 Combustionand |0 0.15 GIHP-HR 0.15 G/HP-HR
enerator ( -08) Operating Practices Operating Practices
(GCOP) Plan (GCOP) Plan
EUEVGDA 2,206 FiP Gieserueied
emergency engine manufactured
after 2006 serving a 1,500 KW
generator with associated fuel oil low carbon fuel
LANSING BOARD OF WATER AND tank. The engine generator is used to Good combustion {5 o (el qually & 590 TR 12:40
LIGHT LBWL--ERICKSON EUEMGD--emergency engine charge the batteries in the MI-0447  [01/07/2021 ACT  |FALSE practices and vill be. |35 &<V LLBMHOURLY  |1LBMHOURLY |1 gee) 0008 lroLLinG Tive
STATION EATON, MI uninterruptible power supply battery NSPS compliant and energy sffciency | PERIOD
system and to facilitate operations measures.
during idling of the plant for routine
maintenance checks and readiness
S Ceriiied o al east
Limited to operate et EPAgEs
Operation limited to Operation limited to Operation limited to 500 hours/year, sulfur’ reciprocating intemal
500 hourslyear and 500 hours/year, and 500 hours/year and content of the diesel combustion engines
NEMADJI TRAIL ENERGY CENTER operate anzema‘mam operate and maintain operate and maintain fuel oil fired may not and the 40 CFg 60,
NEMADJI TRAIL ENERGY CENTER|Emergency Diesel Generator (P07) WI-0300 09/01/2020 ACT FALSE a:cumm tothe 4.8 G/HP-H generator according (2.6 G/HP-H generator according [0.32 G/HP-H exceed 15 ppm, and [0.15 G/HP-H 0.15 G/HP-H 0.15 G/HP-H Subpart llll emlsslo‘n
DOUGLAS, Wi manufactgurerée"‘s to the tothe operate and maintai ||mn§ucns operation
recommendations. manufacturera€™s manufacturera€™s according to the limited to 508
recommendations. recommendations manufacturera€™s hourslyear, and
recommendations. year,
operate and maintain
cenerstoe accoations
Diesel emergency generator used to
provide emergency power supply for This EP is required to This EP is required to This EP is required to This EP is required to
have a Good have a Good have a Good have a Good
NUGOR NUCOR STEEL EP 10-01 - Caster Emergency critcal operations should the facility | y.o110  |07/23/2020 ACT  |FALSE  |Combustionand |77 CHPHRNMHC| compuionand  [2.61 GHp-HR Combustion and 0.15 GIHP-HR 0.15 GIHP-HR Combustion and
BRANDENBURG MEADE, KY Generator power supply be interupted. This Operating Practices |+ NOX Operating Practices Operating Practices Operating Practices
g;ne;autulv has a msp‘ulasemem of less (GCOP) Plan. (GCOP) Plan. (GCOP) Plan. (GCOP) Plan.
than 30 liters per cylinder.
Diesel emergency generator used to
provide emergency power supply for This EP is required to This EP is required to This EP is required to This EP is required to
have a Good have a Good have a Good have a Good
EP 1002 - North Water System | critical operations should the facility 4.77 GIHP-HR NMHC
Emergency Generator power supply be interrupted. This KY-0110 07/23/2020 ACT FALSE Combustion and £ NOX Combustion and 2.61 G/HP-HR Combustion and 0.15 G/HP-HR 0.15 G/HP-HR Combustion and
Operating Practices Operating Practices Operating Practices Operating Practices
Qhenevsﬂéolf has a d\sn‘lﬁcdemef“ of less (GCOP) Plan. (GCOP) Plan. (GCOP) Plan, (GCOP) Plan,
than liters per cylinder.
Diesel emergency generator used to
provide emergency power supply for This EP is required to This EP is required to This EP is required to This EP is required to
have a Good have a Good have a Good have a Good
EP 1003 - South Water System | critical operations should the facility |, 4.77 GIHP-HR NMHC]
Emergency cencrator oower Supoly be ineruptett Ths | Y0110 [07/2312020 ACT | FALSE | Combustonand | 1(72 Combustionand (261 GIHP-HR Combustionand [0 0.15 GIHP-HR 0.15 GIHP-HR Combustion and |0
Operating Practices Operating Practices Operating Practices Operating Practices
generalor has a d‘sp‘!a;e'“e"‘ of less (GCOP) Plan. (GCOP) Plan. (GCOP) Plan. (GCOP) Plan.
an 30 liters per cylinder.
Diesel emergency fire water pump
used to provide emergency fire water This EP is required to This EP is required to This EP is required to This EP is required to
. supply for critical operations should have a Good have a Good have a Good have a Good
EP 10-04 - Emergency Fire Waler o ¢acility power supply be KY-0110  [07/28/2020 ACT |FALSE  |Combustionand |+ SHPHRNMHC] compusionana (2,61 Gihp-+HR Combustion and 0.15 GIHP-HR 0.15 GIHP-HR Combustion and [0
ump interrupted. This generator has a Operating Practices Operating Practices Operating Practices Operating Practices
displacement of less than 30 liters (GCOP) Plan (GCOP) Plan (GCOP) Plan (GCOP) Plan
per cylinder.
Diesel emergency generator used to
provide emergency power supply for This EP is required to This EP is required to This EP is required to This EP is required to
A have a Good have a Good have a G have a Good
EP 1007 - Air Separation Plant critcal operations should the facility | ¢y.o110  |07/23/2020 ACT  |FALSE  |Combustonand |77 CHPHRNMHC| corpcionand  [2.61 Grkp-HR Combustion and 0.15 GIHP-HR 0.15 GIHP-HR Combustion and
X

Emergency Generator

power supply be interrupted. This
generator has a displacement of less
than 30 liters per cylinder.

Operating Practices
(GCOP) Plan.

+NO.

Operating Practices
(GCOP) Plan.

Operating Practices
(GCOP) Plan,

Operating Practices
(GCOP) Plan.

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Large Internal Combustion Engines

Date Ranae: 2020-2025
Fuel:
Process Code:
RBLC Search Date: 2/3/2025
Project Process Process Descrintion Code App DRAFT_|NOX BACT NOX BACT Limit_]CO BACT COBACT Limit__[VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit [PM10 BACT Limit |GHG BACT GHG BACT Limit
Two identical fire pump 3131 HP
PETMIN USA INCORPORATED Tier IV NSPS Tier IV NSPS
PETMIN USA INCORPORATED Dp‘zso‘;‘""‘f:g;z'ge"cy fire pumps (2) f'ese' E“g;"es Throughputs and OH-0383  [07/17/2020 ACT |[FALSE |standards certified by [0 standards certified by |0 0.15 G/B-HP-H 0.15 G/B-HP-H
ASHTABULA, OH « an ) ";“g: are for one engine, except as engine manufacturer. engine manufacturer.
noted.
Two identical Emergency generators,
3131 HP diesel engines. onoass  |omnzmozoact  |raLse Tie IV engine Good |

Emergency Generators (P005 and
P006)

Throughputs and limits are for one
generator, except as noted.

combustion practices

Large DICE Summary




Summary of BACT Determinations
RBLC Seach Parameters:

Small Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.210
RBLC Search Date: 2/3/2025
Project Process Process Descrintion Code App DRAFT_|NOX BACT NOX BACT Limit_]CO BACT COBACT Limit__[vOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit |[PM10 BACT Limit |GHG BACT. GHG BACT Limit
Three firewater pump engines (EUs
40 - 42) rated at 250 hp each with
14.47 gph diesel throughput.
ALASKA GASLINE DEVELOPMENT | oo (o) civevaier pump Engines | DOMOrY Emergency Generator Good combustion Good combustion Good combustion o e Good combustion
CORPORATION GAS TREATMENT | /50 %) fET0 glese? Engine (EU 43) rated at 335 hp with | 0085 |08/13/2020 ACT | FALSE | smen o800 |36 GIHPHR 3- D on sy |33 CIHPHR 3- praciices, ULSD, and [0.19 GIHP-HR 3 Practees LSD: 800 10.19 GHP-HR 3= [0.19 GIHP-HR 3 0.09 GHP-HR 3 [PCTEes 806 Tt 11636 LaimmBTU 3-
PLANT NORTH SLOPE BOROUGH, gency 19.4 gph of diesel throughput. P HOUR AVERAGE P HOUR AVERAGE  [limit operation to 500 |HOUR AVERAGE P HOUR AVERAGE ~ [HOUR AVERAGE ~ |HOUR AVERAGE P HOUR AVERAGE
Generators hours per year per hours per year per o hours per year per hours per year per
AK Communications Tower Emergency engine engine ours per year. engine engine
Generator Engine (EU 44) rated at
200 hp with 11.64 gph of diesel
throuahput.
EU 12 is a 300 hp diesel auiary air
ALASKA GASLINE DEVELOPMENT, compressor engine which s required Good Combustion Good Combustion Good Combustion Good Combustion Good Combustion
CORPORATION LIQUEFACTION to meet EPA nonroad Tier 4 final Practices; Limited Practices; Limited Practices; Limited Practices; Limited 163.6 LBIMMBTU 3-
PLANT KENAI PENNINSULA Auxiiary Air Compressor Engine | £ £ S BaCT E Fs include notto | K008 07072022 ACT FALSE | operaion; 20 o |45 G/HP-HR Operation; 40 CFR |3 G/HP-HR Operation; 40 CFR | %22 G/HP-HR Operation; 40 CFR (0022 GMHPHR - |0.022 GHP-HR 0022 GIHPHR | Practices; Limited o
BOROUGH, AK exceed factor of safety as identified in 60 Subpart Il 60 Subpart Il 60 Subpart Il 60 Subpart Il P
40 CFR 1039.101(e).
CHEVRON PHILLIPS CHEMICAL oot ot oot ot
00d combustion 00d combustion
O o e |Emergency Generator Engines TX-0889 |08/08/2020 ACT |FALSE practices and limited |100 HRIYR practices and limited |0
B . hours of operation hours of operation
ONEOK HYDROCARBONS LP Timited operating Timited operating
hours, goo hours, good
e EMERGENCY DIESEL ENGINE TX-0886 |03/31/2020 ACT |FALSE  [combustion practices [0 combustion practices |0
meets NSPS IlIl Tier meets NSPS Il Tier
CHAMBERS, TX 3 ennine 2 enaine
BACT is determined
10 be
implementation of the
SHINTCH LOUISIANA, LLC . following energy
SHINTECH PLAQUEMINE PLANT 4 | *U-11 - Substation Emergency Operates for 98 hours per year. *LA0403 |12/16/2024 ACT [TRUE |Compliancewithd0 o )y gy Compliance with 40 | 5 | g2 Compliance with 40 4 | g 0.05 LB/HR 0.05 LBIHR efficiency measures: |0
Generator CFR 60 Subpart Illl CFR 60 Subpart Il CFR 60 Subpart Il
IBERVILLE, LA improved
Combustion
Measures, Insulation,
and
A Compliance with 40 Compliance with 40 Compliance with 40
4M-11C - VCM Emergency Pump A | Operates for 100 hours per year. LA0403  [12/16/2024 ACT |TRUE  [Somplance wih 40 1, g5 | i Complance wih 40 115 Leir Complance wih 40 o33 Leir 0.07 LBIHR 0.07 LBIHR
A ‘Compliance with 40 ‘Compliance with 40 ‘Compliance with 40
4M-11D - VCM Emergency Pump B |Operates for 100 hours per year. LA-0403 12/16/2024 ACT TRUE CFR 60 Subbart Il 0.98 LB/HR CFR 60 Subbart Il 1.15 LB/HR CFR 60 Subpart Il 0.33 LB/HR 0.07 LB/HR 0.07 LB/HR
A ‘Compliance with 40 ‘Compliance with 40 ‘Compliance with 40
4M-11E - VCM Emergency Pump C | Operates for 100 hours per year. LA-0403 |12/16/2024 ACT |TRUE | COTPIRISS M0 A0 10,98 LBIHR o0 Subnar 1| 115 LBIHR o680 Subnar il |0-33 LBHR 0.76 LB/HR 0.07 LBIHR
LIGHT LANSING BOARD OF The engine has a maximum Goocombuston [s5IuH |Condcombustion becicenuseol  |LTVR 12MONTH
R A T EUFIREPUMP (h;:sepowev of 500 brake horsepower |*MI-0459 |06/27/2024 ACT |TRUE o 4 GIKW-H HOURLY  [S9%% 01 Y peio 4 GIKW-H HOURLY LLLBHHOURLY | L1LBIH HOURLY |Piaetecs: use ROLLNG TIvE
ENERGY PARK EATON. Ml P)- efficiency measures.
CRONUS CHEMICALS, LLC
o |4 G/IKW-HR 3-HR 3.5 G/IKW-HR 3-HR 4 G/KW-HR 3-HR 0.2 G/IKW-HR 3-HR (0.2 G/KW-HR 3-HR
ﬁRONUS CHEMICALS DOUGLAS, |Firewater Pump Engine 1L-0134 12/21/2023 ACT TRUE ] AVG AVG 0 AVG AVG AVG 0 25 TONS/YEAR
KOCH METHANOL ST. JAMES,
g FWP-01 - Firewater Pump Engine A Compliance with 40 Compliance with 40 Compliance with 40
LLC KOCH METHANOL (KME) No. 1 LA0401  |12/20/2023 ACT | TRUE | Cepien suppart i |96 LB/HR CFR 60 Subpart il |44 LBHR CFR 60 Subpart i | 147 LBHR 02 LB/HR 02 LB/HR
FACILITY ST. JAMES. LA
FWP-02 - Firewater Pump Engine A Compliance with 40 Compliance with 40 Compliance with 40
e LA0L  [1212012023 ACT |TRUE [ SomPlance Wi 0 1306 Leivm et |24 L8R e e |147 L8R 0.2LBIHR 0.2LBIHR
o Compliance with the Compliance with the Compliance with the
;WZ 03 - Firewater Pump Engine *LA0401 |12/20/2023 ACT |TRUE |requirements of 40 |1.49 LBIHR requirements of 40 |0.5 LB/HR requirements of 40 |0.61 LB/HR 0.06 LBIHR 0.06 LBIHR
0. CFR 60 Subnart Il CFR 60 Subnart Il CFR 60 Subnart Il
BUNGE CHEVRON AG
RENEWABLES, LLC DESTREHAN |HLK39 - Emergency Diesel Fire Non-emergency use of engine limit is +LA-0402 12/13/2023 ACT TRUE Compliance with 40  [0.14 LB/H HOURLY 0.14 LB/H HOURLY (0.14 LB/H HOURLY |Good Combustion 12 TIYR ANNUAL
OIL PROCESSING FACILITY ST.  |Pump Engine (EQT0094) 100 hriyr per 40 CFR 60.4211(f)(2) CFR 60 Subpart il | MAXIMUM MAXIMUM MAXIMUM Practices MAXIMUM
CHARLES. LA
Use of good
SHELL CHEMICAL LP GEISMAR |05-22 - AO-5 BDL Area PAD Sump \A0394 |12/1212023 ACT |TRUE  |combustion practices |1.26 LBIHR HOURLY | combustion practices |1.14 LBIHR HOURLY | combustion practices |0.03 LB/HR HOURLY 0.06 LBIHR HOURLY0.06 LB/HR HOURLY | combustion praciices |,
PLANT ASCENSION, LA Pump Driver and compliance with | MAXIMUM and compliance with | MAXIMUM and compliance with | MAXIMUM MAXIMUM MAXIMUM and compliance with
NSPS Subnart 1 NSPS Subnart 1 NSPS Subnart 1 NSPS Subnart 11
Use of good Use of good Use of good Use of good
52-22 - PAO Area PAD Sump Pump *LA-0394 12/12/2023 ACT TRUE combustion practices, [ 1.26 LB/HR HOURLY | combustion practices, | 1.14 LB/HR HOURLY | combustion practices, [ 0.03 LB/HR HOURLY 0.06 LB/HR HOURLY |0.06 LB/HR HOURLY | combustion practices, 0
Driver compliance with MAXIMUM mpliance with MAXIMUM compliance with MAXIMUM MAXIMUM M UM compliance with
NSPS Suhnart it NSPS Suhnart it NSPS Suhnart 1 NSPS Suhnart 11
Good Operating Good Operating Good Operating
Praciices, limited Praciices, limited Praciices, limited
HYBAR LLC HYBAR LLC Emergency Water Pumps SN-21 and SN-22 YAR-0180 |04/28/2023 ACT [TRUE |hours of operation,  |14.06 GIBHP-HR | hours of operation, |3.03 G/BHP-HR hours of operation, |1 G/BHP-HR 1 GIBHP-HR 1 GIBHP-HR Good combustion |64 | BTy
MISSISSIPPI, AR practices
Compliance with Compliance with Compliance with
NSPS Suhnart it SPS Suhnart it NSPS Suhnart 1
Good engineening
design and
manufacturera€™s
NUCOR STEEL NUCOR STEEL | &0/ gency Generator (CC-GEN2) IN-0359  |03/30/2023 ACT |FALSE |certified engine 3 GIHP-HR oxidation catalystand |, 6, p R certfied engine 1.13 GIHP-HR certfied engine 0.15 GIHP-H 0.15 GIHP-H 0.15 GIHP-H recommended 163.6 LBIMMBTU
MONTGOMERY, IN certified engine operating and
maintenance
rocedures
Good combustion Good combustion 1209 T/YR PER
‘LTJ%’X;’N(‘)LS LLC IRON UNITS LLC | P010 ;25 Hp Diesel engine for bulk OH-0388  |12/22/2022 ACT |FALSE |practices to meet Tier [0.15 LB/H praciices to meet Tier |1.29 LB/H 0.02 LB/H SEE 002 LBIH SEE Gr""fl combustion | o1 LING 12-
, material screen IV emissions IV emissions practices MONTH PERIOD
Good combustion Good combustion 65 T/YR PER
P012 - 125 Hp Diesel Engine for OH-0388  |12/22/2022 ACT |FALSE |practices to meet Tier |0.08 LB/H practices to meet Tier |1.03 LB/H 0.01 LBIH 0.01 LBIH G“"f combustion | o1 LING 12-
Screen Bypass Screen IV emissions IV emissions practices MONTH PERIOD
PO11 - 100 Hp Diesel Engine for Bulk
Material Stacker P013 - 100 Hp Good combustion Good combustion 539 T/YR PER
2011 and PO13 - 100 Hp Diesel Diesel Engine for Screen Bypass ~ |OH-0388  |12/22/2022 ACT  [FALSE  |practices to meet Tier [0.07 LB/H practices to meet Tier |0.83 LB/H 0.01 LB 0.01 LB Cood combustion | RoLLING 12-
ngine ‘Stacker All emission limits are for IV emissions IV emissions P MONTH PERIOD
each enaine (not combined)
A 315 HP diesel-fueled emergency Low carbon fuel
engine manufactured after 2009, with (pipeline qualty
LANSING BOARD OF WATER AND ] 20 TR 12-M0
LIGHT LBWL-ERICKSON STATION | EUFPRICE-A 315 HP diesel-fueled |a heat input of 25 MMBIW/N and |y o454 |12/202022 ACT ~ [FALSE | G000 COmbUSIOn 15 pip 4y oLy | G000 cOmbusion 1 6 uip.py ouRLY 0.69 LB/H HOURLY (0,69 LB/H HOURLY |"1Ural989). 9000 |5y G Time
EATON, MI -emergency engine associated fuel oil tank. The engine practices. practices. combustion practices, PERIOD
g powers a fire pump used for fire and energy effciency
during an emergency. measures.
2.38 G/HP-HR 3- 0.62 G/HP-HR 3- 0.15 G/HP-HR 3-
ggSZELﬁERM”fS‘sBLﬁ :‘éRFOLK ;’“e'ge“cy Fire Water Pump Engine | An Eme’g;“ggﬁ'e water pump *NE-0064 |11/21/2022 ACT |TRUE |0 HOUR OR TEST 0 HOURORTEST |0 HOUR OR TEST
] ] engine (EP-133). METHOD AVERAGE METHOD AVERAGE METHOD AVERAGE
Group 0'(5l>< diesel-fired emergency Hours of Operation Hours of Operation
engines (EUEMENGO1A, Restriction, Good 0.19 G/B-HP-H 0.15 G/B-HP-H 0.15 G/B-HP-H Restriction, Good
GENERAL MOTORS LLC . g 656.2 TIYR 12-MO
EUI , EL v Combustion HOURLY (EACH HOURLY (EACH HOURLY (EACH ‘Combustion
GENERAL MOTORS LLC ORION | FGEMENGINES EUEMENGO07, EUEMENGOS, 0453 ACT |FALSE Practices, INDIVIDUAL INDIVIDUAL INDIVIDUAL Practices, RO TVE
ASSEMBLY OAKLAND, Mi EUEMENGO9) 500 hours/year for EMISSION UNIT) EMISSION UNIT) | EMISSION UNIT)

each individual enaine.

Compliance with
NSPS

Compliance with
NSPS
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Summary of BACT Determinations
RBLC Seach Parameters:

Small Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.210
RBLC Search Date: 2/3/2025
Project Process Process Descrintion Code App DRAFT_|NOx BACT NOX BACT Limit_|CO BACT CO BACT Limit__|VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit [PM10 BACT Limit |GHG BACT GHG BACT Limit
Certified to meet the Certified to meet the Certified to meet the Certified to meet the
standards in Table 4 |4 G/KW-H 4.0 standards in Table 4 standards in Table 4 standards in Table 4
!:IELL%T‘%GS%EHWTEL OHIO ?5 hp (ZDS:W)PD‘ESEEF"E" OH-0387  [09/20/2022 ACT  [FALSE 040 CFR Part60, |GRAMS NOX + of 40 CFR Part 60, 3.5 GIKW-H of 40 CFR Part 60, 0.7 LBH of 40 CFR Part 60, 0.2 GIKW-H 0.6 LBH 0.6 LBH
d mergency Fire Pump Engine Subpart 11l and good |NMHC/KW-HR Subpart IIil and good Subpart il and good Subpart il and good
oractices oractices oractices oractices
LINCOLNLAND ENERGY CENTER The fire water pump engine will
(AIKIA EMBERCLEAR) LINCOLN . ; 4 GRAMS 3.5 GRAMS 2 GRAMS
UAND ENERGY CENTER Fire Water Pump Engine pover |helpump inthe plants fire  |IL-0133  |07/29/2022 ACT  |FALSE |0 ok | e OUR 0 T OUR o 92 TONSIYEAR
SANGAMON. IL water system
Good combustion Good combustion
MARSHALL ENERGY CENTER, A 300 HP diesel-fired emergency fire practices and practices and 85.6 TIYR 12-MO
LLC MEC NORTH, LLC CALHOUN, SE;PEE:GI:‘;E (North Plant): Fire | 1 engine with a model year of  |MI-0451  |06/23/2022 ACT  |FALSE  |meeting NSPS ig&‘:m’ H meeting NSPS aglﬁ;‘w"“ ;‘;‘;flcce"s’“b“m” 0.75 LB/H HOURLY 0.66 LB/H HOURLY 0.6 LB/H HOURLY E";gfmi"s’"bus”"" ROLLING TIME
M P Eng 2011 o later, and a displacement of Subpart il Subpart il
Good Combustion Good Combustion
MARSHALL ENERGY CENTER, A 300 HP diesel-fired emergency fire Practices and Practices and 85.6 TIYR 12-MO
LLC MEC SOUTH, LLC CALHOUN, E:;“z:?ﬁ"f (South Plant: Fire | 0 engine with a model year of  |MI-0452  |06/23/2022 ACT  |FALSE ~ |meeting NSPS ig&‘:m’ H meeting NSPS aglﬁ;‘w"“ S;E";f‘cce‘;’“bus“°” 0.75 LB/H HOURLY 0.66 LB/H HOURLY 0.6 LB/H HOURLY E";gfmi"s’"bus”"" ROLLING TIME
M pump eng 2011 o later, and a displacement of Subpart il Subpart il PERIOD
Compliance with 40 Compliance with 40 Compliance with 40 ‘Compliance with 40
MAGNOLIA POWER LLC Emersency Discel Fied Water Pum cn;en S:bpaﬂ m, cn;en S:bpaﬂ m, CFF;GD S:bpan i, cmd 60 S:bpar\ i,
MAGNOLIA POWER GENERATING gency P LA-0391  [06/03/2022 ACT |FALSE |d00d combustion 5 50 i good combustion 1, ¢ Gyp.pR goed combustion 15 g p 0.15 GHP-HR 0.15 GHP-HR good combustion |7 51 kg/mm BTU
Engine practices, and use of practices, and the practices, and the practices, and the
STATION UNIT 1 IBERVILLE, LA ultra-low sulfur diesel Use of ultra-low sulfur Use of ultra-iow sulfur use of ultra-iow sulfur
el dipsel fuel ciesel fuel el fuel
Good combustion
practices and
maintenance and
gi;/aﬁ‘ ggizﬁg&?}? ‘LDADER ENGl - Emergency Fire Water LA-0390  [05/10/2022 ACT |FALSE compliance with 1.85 LBIHR
‘ ump applicable 40 CFR 60
Subpart J1J)
imitation for vOC
INDORAMA VENTURES OLEFINS, |Emergency Generators and Fire C””“P“:‘”CE with C””“P“:‘”CE with C"”“P“::‘CE with
LLC WESTLAKE ETHYLENE Water Pumps (EQT0027 - EQT0032, 482 hp, 350 hp, 40 hp *LA-0397 |04/29/2022 ACT [TRUE  [2PPlicable 0 applicable 0 applicable 0 0
requirements of 40 requirements of 40 requirements of 40
PLANT CALCASIEU PARISH, LA | EQT0044, EQT0045) CER 60 Suhnart 1l CER 60 Suhnart il CFR 60 Sithnart il
HUNT FOREST PRODUCTS, LLC A Compliance with 40
TAYLOR SAWMILL BIENVILLE. L4 | Firewater Pump Engine (FIR) LA-0387 [04/12/2022 ACT |TRUE Complance wth 40 [ 05 1y
Good Operating Good Operating Good Operating
Practices, limited Practices, limited Practices, limited
Z'&gt‘ﬁiﬂgggﬁgs'is'vm Emergency Water Pumps 'SN-85 through SN-90 SN-136 AR-0173  |01/31/2022 ACT [FALSE |hours of operation, |14.06 G/BHP-HR [hours of operation,  [3.03 G/BHP-HR | hours of operation, |1.12 G/BHP-HR 1 GIBHP-HR 1 GIBHP-HR o0 operaling 164 LBIMMBTU
‘ Compliance with Compliance with Compliance with
SPS Suuhnar i NSPS Subnart Uil SPS Suuhnar i
‘Good Operating ‘Good Operating o0d Operating
Practices, limited Practices, limited Practices, limited
Z'&gt‘ﬁiﬂgggﬁgs'is'vm Emergency Engines SN-69 through SN-84 SN-135 AR-0173  |01/31/2022 ACT [FALSE |hours of operation, |3.9 G/BHP-HR hours of operation, 0.9 G/BHP-HR hours of operation, |0.13 G/BHP-HR 0.1 GIBHP-HR 0.1 GIBHP-HR o0 operaling 164 LBIMMBTU
‘ Compliance with Compliance with Compliance with
NSPS Subnart Uil NSPS Subnart Uil NSPS Subnart Uil
Good Operating Good Operating Good Operating Good Operating
Practices, limited Practices, limited Practices, limited Practices, limited
Z'&gt‘ﬁiﬂgggﬁg;'ig'vm Emergency Engines SN'hlma through SN-110e. 2700 KW | \p 0168 |03/17/2021 ACT | FALSE | nours of operation,  |4.86 GIKW-HR hours of operation, |3.5 GIKW-HR hours of operation, |1.55 GIKW-HR hours of operation, 0.2 GIKW-HR 0.2 GIKW-HR 0.2 GIKW-HR
‘ eacl Compliance with Compliance with Compliance with Compliance with
NSPS Subnart Uil NSPS Subnart Uil NSPS Subnart Uil NSPS Subnart Uil
Meet the Meet the Meet the Meet the
requirements of 40 requirements of 40 requirements of 40 requirements of 40
EL PASO ELECTRIC COMPANY CFR Part 60, Subpart CFR Part 60, Subpart CFR Part 60, Subpart CFR Part 60, Subpart
NEWMAN POWER STATIONEL | Emergency Engine TX-0908 |08/27/2021 ACT |FALSE il Firing ultralow | 100 HRIYR Il Firing ultradow [0 Il Firing ultradow [0 Il Firing ultrarlow [0
PASO, TX diesel fuel. Limited to diesel fuel. Limited to diesel fuel. Limited to diesel fuel. Limited to
100 hrs/yr of non- 100 hrs/yr of non- 100 hrs/yr of non- 100 hrsfyr of non-
emernency aneration emernency aneration emernency aneration emernency aneration
SHADY HILLS ENERGY CENTER, 4 GIKW-HOUR
LLC SHADY HILLS COMBINED E’;‘)e'gemy Fire Pump Engine (347 | ;i equal Subpart Il limits FL-0371  |06/07/2021 ACT |FALSE |0 NMHC + NOX 0 3.5 GIKW-HOUR o 0.2 GIKW-HOUR
CYCLE FACILITY PASCO. FL STANDARD
DRAX BIOMASS INC. LASALLE .
BIOENERGY LLC LASALLE Generators and Firewater Pumps. LA0386  |05/05/2021 ACT |FALSE |Complywith 20 CFR | Comply with 40 CFR | Comply with 40 CFR o o Comply with 40 CFR |
Engines 60 Subpart II1l 60 Subpart 11l 60 Subpart 1l 60 Subpart i1
PARISH. LA
SHINTECH LOUISIANA, LLC PVC Emergency Combustion Good combustion Good combustion Good combustion
SHINTECH PLAQUEMINES PLANT | ‘QA Yy Maximum horsepower rating LA-0379  [05/04/2021 ACT |FALSE |practicesigaseous  |6.9 GIHP-HR practices/gaseous  |8.5 GIHP-HR practices/gaseous 0.4 GI/HP-HR 0.4 GIHP-HR
1IBERVILLE. LA Quipmen fuel burning. fuel burning. fuel burning
Good combustion Good combustion Good combustion
VCM Unit Emergency Generator B |Maximum horsepower rating. LA-0379  |05/04/2021 ACT |FALSE |practicesigaseous  |6.9 G/HP-HR practices/gaseous  |8.5 GIHP-HR practices/gaseous 0.4 GIHP-HR 0.4 GIHP-HR
fuel bumina fuel bumina fuel bumina
Good combustion Good combustion Good combustion
\;CM Unit Emergency Cooling Water | Maximum ';‘I”Sf':“’w"" rating. d““'ee LA-0379  |05/04/2021 ACT |FALSE |practicesigaseous  |2.98 GIKW-HR praciices/gaseous |35 GIKW-HR practicesigaseous 0.2 GIKW-HR 0.2 GIKW-HR
umps engines total of the same model fiiel burning fiiel burning fuiel burning
Good combustion Good combustion Good combustion
EVC Emi 5’9;'"“ Combustion Maximum horsepower rating. LA-0379  [05/04/2021 ACT |FALSE |practicesigaseous  |4.41 LBIMMBTU |practices/gaseous  |0.95 LB/MM BTU practices/gaseous  |0.31 LB/MM BTU 0.31 LB/MM BTU
quipment fiiel hurning. fiiel hurning. fiiel hurning.
PVC Emergency Combustion Maximum horsepower rating. Two . Compliance with 40 Compliance with 40 Compliance with 40
Equibment 2A and 28 enaines of the same model LA0S79 051042021 ACT  |FALSE | Crri60 subpart . |%4 S/KW-HR CFR 60 Subpart .| >® S/HP-HR CFR 60 Subpart .| 018 SKW-HR 0.15 GHP-HR 0.15 G/HP-HR
The permittee must The permittee must
NUCOR STEEL GALLATIN, LLC develop a Good develop a Good
NUCOR STEEL GALLATIN, LLC | S0 Compiex Emergency KY-0115  |04/10/2021 ACT |FALSE  |Combuston and Combustionand |0 0.15 GIHP-HR 015 GIHP-HR
GALLATIN, KY' enerator (EP 09-05) Operating Practices Operating Praciices
(GCOP) Plan (GCOP) Plan
AGRIUM U.S. INC. KENAI 2.7 MMBtu/hr Diesel Fired Well Good Combustion 4.41 LBIMMBTU Good Combustion 0.95 LB/MMBTU Good Combustion 0.36 LB/MMBTU Good Combustion 0.31 LB/MMBTU 0.31 LB/MMBTU 0.31 LB/MMBTU Good Combustion 164 LB/MMBTU
NITROGEN OPERATIONS KENAI Diesel Fired Well Pump P‘ Installed in 1966, AK-0086 03/26/2021 ACT FALSE Practices and Limited [ THREE-HOUR Practices and Limited [ THREE-HOUR Practices and Limited [ THREE-HOUR Practices and Limited [ THREE-HOUR THREE-HOUR THREE-HOUR Practices and Limited | THREE-HOUR
PENNINSULA BOROUGH. AK ump. Installed in - Use AVERAGE se AVERAGE e AVERAGE Use AVERAGE AVERAGE AVERAGE se. AVERAGE
Use of certified The use of certified The use of certified
engines, design of engines, design of engines, design of Good Combustion
engines (o include engines (o include engines (o include o Tensibl
turbocharger and an turbocharger and an turbocharger and an ractices - no feasiblel
control technologies,
SHELL CHEM APPALACHIA LLC 10 tons CO2e Year |10 TONS YEARLY
SHELL POLYMERS MONACA SITE | Emergency Generator Parking *PA-0326 [02/18/2021 ACT |TRUE  [900d combustion |, 37 oy pypyg  [900d combustion o 5 ¢ o g good combustion 1, 57 pAm Hp-HR 0.06 G HP-HR 12 month rolling ON 12 MONTH
Garage practices and proper practices and proper practices and proper
BEAVER, PA operation an operatior operation an basis for Parking ROLLING
P P P Garage and Telecom
maintenance maintenance maintenance
emergency
including certification including certification including certification enerators combined
to applicable federal to applicable federal to applicable federal 9
miccinn stanciarde miccinn stanciarde oriccinn stanriarde
The use of certied The use of certied e use of certied
engines, design of engines, design of engines, design of Good Combustion
engines to include engines to include engines to include . bl
turbocharger and an turbocharger and an turbocharger and an ractices o leasile
control technologies,
10 tons COZe Year |10 TONS YEARLY
Emergency GeneratorTelecom Hut & “PA0326 |02/18/2021 ACT |TRUE (9904 combustion 1, g3 6 o i good combustion 1 ¢ G pyp R good combustion 1, g5 G pyp.rR 0.22 G HP-HR 12month roling [N 12 MONTH
Tower practices and proper practices and proper practices and proper o oty |RoCLING

maintenance
including certification
0 applicable federal

miccinn ctandarre

to

aintenance

including certification

applicable federal

miccinn ctandarre

operation and
maintenance
including certification
0 applicable federal

amiccinn standarde

Garage and Telecom
emergency
generators combined
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Summary of BACT Determinations
RBLC Seach Parameters:

Small Internal Combustion Engines
2020-2025

Date Ranae: 02
Fuel: Liquid
Process Code: 17.210
RBLC Search Date: 2/3/2025
Project Process Process Descrintion Code App DRAFT_|NOX BACT NOX BACT Limit_|CO BACT CO BACT Limit__|VOC BACT VOC BACT Limit_|PM BACT PM BACT Limit__|PM2.5 BACT Limit [PM10 BACT Limit |GHG BACT GHG BACT Limit
Good Combustion
WEYERHAEUSER NR COMPANY | Fire Pump, Sawmill Emergency, and |Fire Pump is 804.6 horsepower. Practices and
HOLDEN WOOD PRODUCTS MILL |Planer Mill Emergency Generator | Sawill and Planer Mill Emergency |LA-0366  [02/03/2021 ACT  [FALSE Compliance with  (804.6 HP
LIVINGSTON, LA Engines engines are 80.5 horsepower. NSPS 40 CFR 60
Subnart 11
SHINTECH LOUISIANA LLC Energy efficiency
Emergency Diesel Fired IC Engines LA Compliance with 40 |4 GIKW-HR NMEHC |Compliance with 40 Compliance with 40 |4 GIKW-HR NMEHC measures to minimize|
N eCH PLAQUEMINE PLANT 3| (£GT0454 - EQTO459) LA0339 01072021 ACT |TRUE | (6o subpart il |+ NOX R 60 Subpart il | > SKWHR CFR 60 Subpart llll [+ NOX the amount of fuel |
. e
A 315 HP diesel-fueled emergency Low carbon fuel
engine manufactured after 2009 with (pipeline quality
LANSING BOARD OF WATER AND 20 TIYR 12-M0
LIGHT LBWL-ERICKSON EUFPRICE--A 315 HP diesel fueled |a heat input of a2.5 MMBTUH and | o447 |01/07/2020 ACT ~ [FALSE Good combustion 1 ¢ G/44p-H HOURLY 0.12 LB/H HOURLY [0.12 LB/ HOURLY |1a1Ural 926). 600d oy | inG Time
STATION EATON. M1 emergency engine associated fuel oil tank. The engine praciices combustion practices [FOR-0C
g powers a fire pump used for fire and energy efficiency
suppression during an emergency. measures.
FCA US LLC MACK AVENUE ‘A dieselOfired emergency fire pump |, 0.1 G/BHPH
ASSEMBLY PLANT WAYNE, mi__|EUFIREPUMPL identified as EUFIREPUMPL, MI-0446 | 1013012020 ACT | TRUE ° HOURLY
‘A diesel-fired emergency fire pump |, 0.1 G/BHPH
EUFIREPUMP2 el giod MI-0446  [10/30/2020 ACT |TRUE o i
e centied by
‘manufacturer to
Operation limited to EPA&€™s criteria for
500 hourslyear, sulfur Tier 3 reciprocating
Operation limited to Operation limited to
500 hourslyear and 500 hourslyear and Operation limited to content of diesel fuel internal combustion
NEMADJI TRAIL ENERGY CENTER! shall be operated and shall be operated and 00 hourshvear and e Ty Ot engines and to the 40
NEMADJI TRAIL ENERGY CENTER | Emergency Diesel Fire Pump (P06) WI-0300  |09/01/2020 ACT |FALSE |maintained according |3 G/HP-H maintained according |2.6 G/HP-H o d?";”‘o""hae‘" AN 111 GHP-H ol te Dpe"fa""e' ' ang |0-15 GIHP-H 0.15 G/HP-H 0.15 G/HP-H pitiSesstaicaiiuell
DOUGLAS, Wi to the N to the N maintained according operation limited to
manufacturera€™s manufacturera€™s
recommendations. to the 500 hours/year, and
recommendations. recommendations.
manufacturera€™s. operate and maintain
recommendations. according to the
manufacturera€™s
Diesel emergency generator used to
rovide emergency power supply for i P s requied o i P s requied o Tis P s reqited o mis P s requied 0
o O S Taee. Ky e Melt Shop Emergency | critical oo 5[""“'“‘":‘9 ':hC"“V KY-0110  [07/23/2020 ACT |FALSE  |Combustionand |2 28 ®MPHRNVHC Compusion and  [2.61 GiHP-HR Combustion and 0.15 GIHP-HR 0.15 GIHP-HR Combustion and
3 enerator power supply be interrupted. This Operating Practices Operating Practices Operating Practices Operating Practices
Qhenevsﬂéolf has a d\sn‘lﬁsemef“ of less (GCOP) Plan, (GCOP) Plan, (GCOP) Plan, (GCOP) Plan,
than liters per cylinder.
Diesel emergency generator used to
provide emergency power supply for s £P s requed to s EP s requed 1o s EP s requied 1o s 5 s requied 1o
ave a Goo ave a Goo ave a Goo ave a Goo
Ep 1102~ Reheal Fumace critcal operations should 1 f2CI1Y | cv-0110 (0772312020 ACT |FALSE  [Combustionand |28 S/MPHR NVHC| Compusion ang |2.61 GiHp-+R Combustionand |0 0.15 GIHP-HR 0.15 GIHP-HR Combustion and |0
mergency Generator power supply be interrupted. This Operating Practices Operating Practices Operating Practices Operating Practices
g;ne;autulv has a msp‘ula;emem of less (GCOP) Plan. (GCOP) Plan. (GCOP) Plan. (GCOP) Plan.
than liters per cylinder.
Diesel emergency generator used to
provide emergency power supply for i P s requied o i 5 s requied 0 Tis EP s reqited o s Ep s requied 0
(E;P 11:3 - Rolling Mill Emergency | critical °°e'|a“g"s, Slh°“'d‘“:f 'Talf"“y KY-0110  [07/23/2020 ACT |FALSE  |Combustionand |2 58 ®HPHRNVHC Compusion and  [2.61 GiHP-HR Combustion and 0.15 G/HP-HR 0.15 G/HP-HR Combustion and [0
enerator power supply be interrupted. This Operating Practices Operating Practices Operating Practices Operating Practices
Qhenevsﬂéolf has a d\sn‘lﬁsemef“ of less (GCOP) Plan, (GCOP) Plan, (GCOP) Plan, (GCOP) Plan,
than liters per cylinder.
Diesel emergency generator used (o
provide emergency power supply for s £P s requed to s EP s requed to s £P s requied 1o s 5 s requied 1o
ave a Goo ave a Goo ave a ave a Goo
EP 11-04 - IT Emergency Generator |13 ”"E’T“E"s sth““'d "“f 'Tarf”“y KY-0110  |07/23/2020 ACT  |FALSE  |Combustionand (222 SMPHRNVHC Compusiion and ~ [2.61 G/HP-HR Combustion and 0.15 GIHP-HR 0.15 GIHP-HR Combustion and
power supply be interrupted. This Operating Practices Operating Practices Operating Practices Operating Practices
g;ne;autulv has a msp‘ula;emem of less (GCOP) Plan. (GCOP) Plan. (GCOP) Plan. (GCOP) Plan.
than liters per cylinder.
Diesel emergency generator used to
provide emergency power supply for i P s requied 0 i P s requied 0 Tis EP s reqited o s Ep s requied 0
(E;P 11:5 - Radio Tower Emergency | critical °°e'|a”g"s. Slho"'d‘“:f iTaI::my KY-0110 ACT [FALSE |combustionand |3 SIHPHRNMHC fcompusionana 373 GiHp-HR Combustion and 0.3 GHP-HR 0.3 GHP-HR Combustion and
enerator power supply be interrupted. This Operating Practices Operating Practices Operating Practices Operating Practices
Qhenevsﬂéolf has a d\sn‘lﬁcdemef“ of less (GCOP) Plan, (GCOP) Plan, (GCOP) Plan, (GCOP) Plan,
than liters per cvlinder.
PETMIN USA INCORPORATED
PETMIN USA INCORPORATED | Black Start Generator (P007) Black start generator, 158 HP diesel | o 0383 |07/17/2020 ACT  |FALSE Tier IV engine Good | 46,4 1vg Ter IV engine Good g 5 1y
ASHIABULA. O engine combustion praciices combustion practices
WASHINGTON PARISH ENERGY Normal Operating Rate: 157 HP. The use of low sulfur The use of low sulfur Good combustion
CENTER LLC WASHINGTON Emergency Fire Pump Engine Normal Operating Time: 100 hOL’J[S +LA-0370 04/27/2020 ACT TRUE fuels and compliance [1.15 LB/HR HOURLY |fuels and compliance |0.4 LB/HR HOURLY 0.04 LB/HR HOURLY |0.04 LB/HR HOURLY | practices in order to |9 TPY ANNUAL
PARISH ENERGY CENTER (EQT0021, ENG-1) P 9 with 40 CFR 60 MAXIMUM with 40 CFR 60 MAXIMUM MAXIMUM MAXIMUM comply with 40 CFR [ MAXIMUM
WASHINGTON, LA pex yoar. Subpart Illl Subpart Illl 60 Subpart 1111
Only use diesel fuel Good combusiion
WPL- RIVERSIDE ENERGY oil with a sulfur Good combust Good combusti ::af"c‘es‘huse‘gj‘ese‘
CENTER WPL- RIVERSIDE Diesel-Fired Fire Pump Engine (P04) WI-0302  |02/28/2020 ACT  [FALSE [content of no greater |3.64 LB/H ood combustion {4 53| g ood combustion 16 56 B el oil with sulfur 16 41| gy 0.11LB/H

ENERGY CENTER ROCK, W1

than 0.0015% by
weight

practices

practices

content of no greater
than 0.0015% by
[weinht
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Gas Treatment Plant (GTP) Best Available

AKLNG-5000-HSE-RTA-DOC-00020

ALASKA LNG Control Technology (BACT) Analysis Revision No. 2
Public 02/10/2025
APPENDIX F

BACT Cost Effectiveness Turbine Supporting Data

Confidential, provided under separate cover — Attachment 3

DOCUMENT IS UNCONTROLLED WHEN PRINTED




	Gas Treatment Plant (GTP) Best Available Control Technology (BACT) Analysis
	ACRONYMS AND ABBREVIATIONS
	1. INTRODUCTION
	1.1.  Compression Turbines
	1.2. Power Generation Turbines
	1.3. Utility Heaters
	1.4. Vent Gas Disposal (Flares)
	1.5. Compression Ignition Engines

	2. PURPOSE AND SCOPE
	3. BACT METHODOLOGY
	4. COMPRESSION TURBINES
	4.1. Overview of the Compressor Drivers
	4.2. NOx BACT Analysis
	4.2.1. Step 1: Identify All Control Technologies
	4.2.2. Step 2: Eliminate Technically Infeasible Options
	4.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	4.2.4. Step 4: Evaluate Most Effective Controls and Document Results
	4.2.4.1. Energy Impact Analysis
	4.2.4.2. Environmental Impact Analysis
	4.2.4.3. Economic Analysis

	4.2.5. Step 5: Select BACT

	4.3. CO BACT Analysis
	4.3.1. Step 1: Identify All Control Technologies
	4.3.2. Step 2: Eliminate Technically Infeasible Technologies
	4.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	4.3.4. Step 4: Evaluate Most Effective Control and Document Results
	4.3.4.1. Energy Impact Analysis
	4.3.4.2. Environmental Impact Analysis
	4.3.4.3. Economic Impact Analysis

	4.3.5. Step 5: Select BACT

	4.4. SO2 BACT Analysis
	4.4.1. Step 1: Identify All Control Technologies
	4.4.2. Step 2: Eliminate Technically Infeasible Options
	4.4.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	4.4.4. Step 4: Evaluate Most Effective Controls and Document Results
	4.4.5. Step 5: Select BACT

	4.5. PM and VOC BACT Analysis
	4.5.1. Step 1: Identify All Control Technologies
	4.5.2. Step 2: Eliminate Technically Infeasible Options
	4.5.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	4.5.4. Step 4: Evaluate Most Effective Controls and Document Results
	4.5.5. Step 5: Select BACT

	4.6. Special Considerations
	4.7. GHG BACT Analysis
	4.7.1. Step 1: Identify All Control Technologies
	4.7.1.1. Technologies Excluded Based on a Fundamental Change to the Nature of the Source

	4.7.2. Step 2: Eliminate Technically Infeasible Options
	4.7.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	4.7.4. Step 4: Evaluate Most Effective Controls and Document Results
	4.7.5. Step 5: Select BACT

	4.8. Conclusions

	5. POWER GENERATION TURBINES
	5.1. Overview of Power Generation Drivers
	5.2. NOx BACT Analysis
	5.2.1. Step 1: Identify All Control Technologies
	5.2.2. Step 2: Eliminate Technically Infeasible Options
	5.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	5.2.4. Step 4: Evaluate Most Effective Controls and Document Results
	5.2.4.1. Energy Impact Analysis
	5.2.4.2. Environmental Impact Analysis
	5.2.4.3. Economic Analysis

	5.2.5. Step 5: Select BACT

	5.3. CO BACT Analysis
	5.3.1. Step 1: Identify All Control Technologies
	5.3.2. Step 2: Eliminate Technically Infeasible Technologies
	5.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	5.3.5. Step 5: Select BACT

	5.4. SO2 BACT Analysis
	5.5. PM and VOC BACT Analysis
	5.6. GHG BACT Analysis
	5.6.1. Step 1: Identify All Control Technologies
	5.6.1.1. Technologies Excluded Based on a Fundamental Change to the Nature of the Source

	5.6.2. Step 2: Eliminate Technically Infeasible Options
	5.6.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	5.6.4. Step 4: Evaluate Most Effective Controls and Document Results
	5.6.5. Step 5: Select BACT

	5.7. Conclusions

	6. UTILITY HEATERS
	6.1. NOx BACT Analysis
	6.1.1. Step 1: Identify All Control Technologies
	6.1.2. Step 2: Eliminate Technically Infeasible Options
	6.1.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	6.1.4. Step 4: Evaluate Most Effective Controls and Document Results
	6.1.4.1. Energy Impact Analysis
	6.1.4.2. Environmental Impact Analysis
	6.1.4.3. Economic Analysis

	6.1.5. Step 5: Select BACT

	6.2. CO BACT Analysis
	6.2.1. Step 1: Identify All Control Technologies
	6.2.2. Step 2: Eliminate Technically Infeasible Technologies
	6.2.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	6.2.4. Step 4: Evaluate Most Effective Controls and Document Results
	6.2.4.1. Energy Impact Analysis
	6.2.4.2. Environmental Impact Analysis
	6.2.4.3. Economic Analysis

	6.2.5. Step 5: Select BACT

	6.3. SO2 BACT Analysis
	6.3.1. Step 1: Identify All Control Technologies
	6.3.2. Step 2: Eliminate Technically Infeasible Options
	6.3.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	6.3.4. Step 4: Evaluate Most Effective Controls and Document Results
	6.3.5. Step 5: Select BACT

	6.4. PM and VOC BACT Analysis
	6.4.1. Step 1: Identify All Control Technologies
	6.4.2. Step 2: Eliminate Technically Infeasible Options
	6.4.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	6.4.4. Step 4: Evaluate Most Effective Controls and Document Results
	6.4.5. Step 5: Select BACT

	6.5. GHG BACT Analysis
	6.5.1. Step 1: Identify All Control Technologies
	6.5.2. Step 2: Eliminate Technically Infeasible Options
	6.5.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	6.5.4. Step 4: Evaluate Most Effective Controls and Document Results
	6.5.5. Step 5: Select BACT

	6.6. Conclusions

	7. VENT GAS DISPOSAL (FLARES)
	7.1. VOC and GHG BACT Analysis
	7.1.1. Step 1: Identify All Control Technologies
	7.1.2. Step 2: Eliminate Technically Infeasible Technologies
	7.1.3. Step 3: Rank Remaining Control Technologies by Control Effectiveness
	7.1.4. Step 4: Evaluate Most Effective Controls and Document Results
	7.1.5. Step 5: Select BACT


	8. COMPRESSION IGNITION DIESEL IC ENGINES
	8.1. Conclusions

	9. FACILITY WIDE GREENHOUSE GAS MEASURES
	9.1. Carbon Capture and Sequestration (CCS)
	9.1.1. CCS Technical Feasibility
	9.1.2. CCS Cost-Effectiveness

	9.2. Other Facility Wide GHG Measures

	10. REFERENCES
	APPENDIX A - Summary of BACT Determinations for Recent Alaska Projects, Simple Cycle Turbine Installations, and Boilers/Heaters
	APPENDIX B - BACT Cost Effectiveness (Treated Gas Compressor Drivers)
	APPENDIX C - BACT Cost Effectiveness (CO2 Compressor Drivers)
	APPENDIX D - BACT Cost Effectiveness (Main Power Generator)
	APPENDIX E - BACT Cost Effectiveness (Utility Heaters)
	APPENDIX F - BACT Cost Effectiveness Turbine Supporting Data

