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INTRODUCTION 

NRG Texas Power LLC (NRG Texas) owns and operates the Cedar Bayou Electric Generating Station in 

Baytown, Chambers County, Texas. This air permit application is being submitted to authorize 

construction of an additional electric generating unit at the Cedar Bayou Station. The new facility will 

operate under the name NRG Cedar Bayou 5 LLC (CB5). The new facility will be either be a simple 

cycle turbine generating unit or a combined cycle generating unit in a 1x1x1 configuration (one 

combustion turbine, with supplemental fired (duct burners) heat recovery steam generator (HRSG), and 

one steam turbine). The gas turbine that will be installed is the Mitsubishi Hitachi Power Systems, Ltd., 

hereinafter referred to as “Mitsubishi,” model MHI 501JAC. The project generation capacity of the new 

simple cycle electric generating unit will be approximately 415 MW. The project net baseload generation 

capacity of the new combined cycle unit will be approximately 689 MW. The proposed turbines and duct 

burners will be fired exclusively with pipeline quality natural gas. 

 

The TCEQ issued Permit Nos. 105810 and PSDTX1308 in August 29, 2014 authorizing NRG Texas to 

construct two additional natural gas fired combustion turbines to operate in either simple or combined 

cycle mode at the Cedar Bayou Station. Extension for start of construction of that project was authorized 

and the new date by which construction had to commence was extended to April 15, 2020. NRG Texas 

does not anticipate the previously permitted project will be built. The application being submitted by CB5 

to construct a much more efficient simple or combined cycle gas turbine will supplant the previously 

permitted project. CB5 anticipates the TCEQ will issue a permit for the new project after April 15, 2020, 

after authorization to construct the previously authorized project has lapsed. For this reason, the previous 

project has not been represented in contemporaneous netting.  

 

The Cedar Bayou Station is located in Chambers County, which is classified as a serious nonattainment 

county for ozone under the federal 8-hour standard. Further, the station is an existing major source with 

respect to the nonattainment new source review (NNSR) and the prevention of significant deterioration 

(PSD) programs. Although CB5 is seeking a new permit, the project is considered a modification to an 

existing facility for purposes of PSD and nonattainment permitting, since the site is an existing major 

source. The site operates under a plantwide applicability limit (PAL) for NOx. NRG Texas will maintain 

NOx, emissions at or below the established PAL9; therefore, PSD and NNSR will not apply to the 

proposed facilities for NOx. Emissions increases of SO2 from the project alone will not exceed the 

applicable significant emission rate level; therefore, PSD review will not apply to SO2. After netting, CO, 

PM/PM10/PM2.5, and H2SO4 increases exceed the PSD significance level; therefore, PSD review is 

required for these pollutants. The project increases of VOC will not exceed the NNSR significance level; 

therefore, NNSR review is not required for VOC. The project emissions increase of greenhouse gases 

(GHG) also exceeds the 75,000 tpy significance level; therefore, a PSD permit must also be obtained for 

GHG emissions. 

 

The remainder of the application presents all information required for an air quality construction permit 

according to the TCEQ guidance, with information presented in the order that it is addressed on the PI-1 

Form. An air dispersion modeling protocol will be submitted with this application. A final modeling 

report will be submitted after consultation with the TCEQ. 
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PI-1 GENERAL APPLICATION  
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V. PROJECT INFORMATION 

V.A. Description 

CB5 proposes to construct an additional electric generating unit at the Cedar Bayou Station.  The new 

facility will be either be a simple cycle turbine generating unit or a combined cycle generating unit in a 

1x1x1 configuration (one combustion turbine, with supplemental fired (duct burner) HRSG, and one 

steam turbine). The application contains manufacturer specific emission data for the combined and simple 

cycle turbine configurations. The application also identifies and quantifies emissions from ancillary 

equipment that will be constructed as part of the project. Below is a summary of all air emission sources 

and air quality control systems that are a part of this project.  

• One natural gas-fired combustion turbine generator (CTG) equipped with lean pre-mix, low NOx 

emissions combustion technology. 

• One natural gas-fired duct burner systems serving the HRSG for the gas turbine in combined 

cycle configuration. 

• One selective catalytic reduction (SCR) system for additional NOx emissions control. 

• One oxidation catalyst for additional CO and VOC emissions control. 

• Aqueous ammonia piping and handling and metering equipment  

• Lube oil vents for the turbine lube oil recirculation systems 

• One natural gas-fired auxiliary boiler supporting the combined cycle configuration. 

• One natural gas-fired fuel gas heater. 

• A diesel fuel-fired emergency engine and associated diesel storage tank. 

• Natural gas piping handling, and metering equipment. 

• A cooling tower to support the combined cycle configuration. 

• Electrical equipment with sulfur hexafluoride (SF6). 

Details regarding the proposed equipment follow.  A process flow diagram for the combined cycle option 

and a process flow diagram for the simple cycle option are included in Section VI.E and a TCEQ Material 

Balance Table 2 is included in Section VI.H. 
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VI. APPLICATION MATERIALS 

VI.C. AREA MAP 

The attached area map illustrates the location surrounding the Cedar Bayou Station and includes a 3,000-

foot radius around the facility with property boundary indicated.  
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VI. APPLICATION MATERIALS 
 
VI.D. PLOT PLAN 

Attached is a detailed plot plan showing the site arrangement for the combined cycle project option and 

an overview plot plan showing the combined cycle site arrangement and the entire property line.  

Following those plot plans are a detailed plot plan showing the site arrangement for the simple cycle 

project option and an overview plot plan showing the simple cycle arrangement and the entire property 

line. Each attached plot plan shows the scale, a north arrow, and two benchmarks. 
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VI. APPLICATION MATERIALS 
 
VI.E. PROCESS FLOW DIAGRAMS 

Attached is a process flow diagram showing the combined cycle option and a process flow diagram 

showing the simple cycle option for this project. 
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VI. APPLICATION MATERIALS (PROCESS DESCRIPTION; 
EMISSION CALCULATIONS; BACT) 

EMISSION POINT INFORMATION 

EPN CBY51 Combustion Turbine Generator and Heat Recovery Steam 
Generator (Combined Cycle Option) 

EPN CBY51 Process Description 

CB5 is seeking authorization to construct and operate either a simple cycle turbine electric generating unit 

or a combined cycle turbine electric generating unit. CB5 has selected the Mitsubishi MHI 501JAC 

turbine with a nominal base-load electric power output of approximately 415 MW at ISO conditions in 

the simple cycle configuration. In the combined cycle configuration, the unit will produce approximately 

689 MW.  

 

The main components of the CTG unit consist of a compressor, combustor, turbine, and generator. 

Filtered ambient air is drawn into the compressor section of the CTG. Natural gas is mixed with the 

compressed inlet air and combusted in the combustor section of the CTG. Lean premix combustors are 

used to reduce the NOx emissions generated in the combustion process. Hot exhaust gases then enter the 

expansion turbine where the gases expand across the turbine, which generates torque that causes rotation 

of the turbine shaft.  The shaft drives the compressor section of the unit and spins a dedicated electric 

generator, producing electricity. The temperature of the inlet air to the CTG proposed for the project may 

occasionally be lowered using evaporative cooling to increase the mass air flow through the turbines and 

achieve maximum turbine power output on days of most urgent ERCOT needs.  

 

In the combined cycle configuration, exhaust from the combustion turbine then passes through a HRSG 

where boiler feed water is converted into high pressure steam. Natural gas-fired duct burners increase the 

temperature of the exhaust as the exhaust passes through the HRSG. The duct burners will have a 

maximum heat input capacity of 780 million British thermal units per hour (MMBtu/hr) higher heating 

value (HHV). Emissions from the turbine are further controlled using a SCR unit and an oxidation 

catalyst that is installed within the HRSG at a location where the exhaust gas is at the optimum 

temperature for the catalyst. The SCR process includes injection of ammonia into the exhaust gas stream 

within the HRSG and exposure of the exhaust to a catalyst bed where a series of reactions between the 

NOx in the exhaust and the added ammonia converts most of the NOx to nitrogen and oxygen.  The 

exhaust stream is then released to the atmosphere through the unit’s stack (EPN: CBY51). 

 

A steam turbine generator receives the steam from the HRSG.  The expansion of the high-pressure steam 

across the steam turbine transfers kinetic energy from the flowing steam, impelling upon curved turbine 

blades mounted on a central rotating spindle that causes rotation of the steam turbine shaft, producing 

approximately an additional 274 MW of electricity. Electricity produced at the Plant is exported to the 

Texas wholesale electric market.  

 

A conventional SCR system, using a 19-percent solution of aqueous ammonia as the reagent, will be used 

to control NOx emissions from the proposed combined cycle turbine configurations. The systems will be 

comprised of aqueous ammonia storage and handling equipment, ammonia injection grids, and catalyst 

beds.  In the combined cycle configuration, the ammonia injection grids and the SCR catalyst beds will be 
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installed downstream of the turbine and downstream of the duct burners at a location in the HRSG 

housings where the flue gas temperature will allow for SCR NOx reduction reactions. 

 

The combined cycle turbine configuration will be equipped with an oxidation catalyst system to minimize 

CO and VOC emissions. Each oxidation catalyst system will be comprised of catalyst bed modules and 

will be installed at the location where exhaust temperatures will optimize CO and VOC reduction 

reactions. 

 

Planned startup and shutdown (SUSD) of the proposed combined cycle configuration will be part of the 

routine operations at the facility. A planned startup when in combined cycle configuration is defined as 

the period beginning when the combustion turbine receives a “turbine start” signal and an initial flame 

detection signal is recorded in the plant’s control system and ending when the combustion turbine output 

achieves steady operation in the low NOx operating mode and the SCR and OC have achieved steady state 

operation, thereby achieving emissions compliance. A planned shutdown period when in combined cycle 

mode will begin when a combustion turbine receives a shutdown command and the combustion turbine 

operating level drops below its minimum sustainable load. A combustion turbine planned shutdown will 

end when a flame detection signal is no longer recorded in the plant’s control system. 

 

CB5 intends to operate the combined cycle combustion turbines in an efficient manner by limiting the 

duration of SUSD periods. CB5 proposes to limit the duration of a startup in combined cycle mode to no 

more than 120 minutes and the duration of a shutdown to 60 minutes. 

 

CB5 may also perform the following planned maintenance activities that release emissions from the 

HRSG stacks.   

 

• Combustion turbine tuning and optimization 

• Diagnostic Load reduction Activities 

• On-line turbine washing 

• Boiler tube cleaning 

• Refractory repair/replacement 

 

In addition to combustion turbine optimization during the commissioning period, the combustion turbine 

fuel systems require periodic tuning, including after major overhauls, to maintain compliance with 

manufacturer’s specifications for emissions and combustion dynamics. The turbine tuning is conducted 

across the combustor’s load range and according to manufacturer recommendations in order to minimize 

NOx and CO production while ensuring combustor stability. Additionally, CB5 anticipates that the new 

turbine will perform Diagnostic Load Reduction Activities (runbacks) not exceeding 20 hours per year 

associated with: initiation of steam turbine operation, low load steam turbine operation, variability in water 

or fuel supply, electric generator protection, and variation in turbine operations (including but not limited 

to, combustor flashback, primary combustion zone re-ignition, or combustion exhaust blade path spread).. 

During these low-load tuning operations, the gas turbine CO and NOx emissions will be limited to the same 

levels as SUSD periods. 

EPN CBY51 Criteria Pollutant Emission Methodology 

The combined cycle CTG will be fired exclusively with pipeline-quality natural gas.  Products of 

combustion from the CTG will include NOx, CO, VOC, SO2, particulate matter (PM) - which includes 

particulate matter with diameters less than 10 microns (PM10) and particulate matter with diameters less 

than 2.5 microns (PM2.5), and sulfuric acid mist (H2SO4).  The HRSG will also emit ammonia (NH3) as a 
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result of the SCR technology used to control NOx emissions to meet Best Available Control Technology 

(BACT) requirements.  NH3 from the SCR system will react with H2SO4 to form ammonium sulfate 

[(NH4)2SO4] particulate matter.  (NH4)2SO4 is expected to be emitted in place of H2SO4.  The CTG and 

HRSG duct firing combustion emissions will vent to the atmosphere via the HRSG exhaust stack (EPN: 

CBY51).  

 

Maximum short-term emissions during periods other than SUSD (including during periods of full and 

reduced load operations) were calculated at various ambient conditions.  Additionally, maximum annual 

emissions due to the combined contributions from all modes of operation were calculated based on 

maximum emission rates estimated for normal and SUSD operations and the frequencies of SUSD 

operations. 

 

Emission calculations were based, primarily, on data supplied by Mitsubishi and on the application of 

BACT.  Maximum hourly emissions during normal operations are projected to occur at an ambient 

temperature of 10 ºF, at base load, and with maximum duct burner firing (Case 20).   

Following is a summary of emissions performance assumptions used in calculating the maximum mass 

emission rates associated with normal operation of the turbines in when operating in combined cycle 

mode: 

• NOx emissions during combined cycle operation were calculated using a base emission factor of 

2 parts per million by volume, dry basis, corrected to 15 percent oxygen (ppmvd @ 15% O2). 

• CO emissions during combined cycle operation were calculated using a stack exhaust 

concentration of 4 ppmvd @ 15% O2. 

• SO2 emissions were calculated using a maximum natural gas sulfur content of 0.5 grain per 100 

standard cubic feet (gr/100 scf) on an annual basis and 1 gr/100 scf on a maximum hourly basis.  

The sulfur content in the fuel was multiplied by the volumetric rate of fuel consumed to 

determine the total flow of sulfur. One hundred percent of the sulfur in the fuel was assumed to 

convert (stoichiometrically) to SO2.   

• H2SO4 emissions during combined cycle operation were calculated by conservatively assuming 

that 5 percent by weight of SO2 emissions oxidizes to sulfur trioxide (SO3) in the combustion 

turbine; 10% conversion of SO2 oxidizes to SO3 in the duct burner; and 40% conversion of SO2 

oxidizes to SO3 across the catalyst beds.  The calculation assumes that 100 percent of SO3 

converts to H2SO4.   

• PM (including PM10/PM2.5) emissions during combined cycle operation were based on data 

provided by the turbine vendor.  The calculated (NH4)2SO4 contribution to the condensable 

fraction of the PM emissions was added to the vendor provided PM emission rates to estimate the 

total PM emission rates.  

• VOC emissions during combined cycle operation were calculated using a base emission factor of 

1 ppmvd.  

• Hazardous air pollutant (HAP) emissions test data show that formaldehyde is the HAP emitted in 

the greatest quantities from CTGs.  Formaldehyde emissions are calculated based on an outlet 

stack concentration of 91 parts per billion by volume @ 15% O2 (ppbvd at 15% O2).  

• In the process of reducing nitrogen oxide emissions to nitrogen in the SCR, unreacted ammonia 

(“ammonia slip”) will be emitted from each respective HRSG stack serving the proposed 

combined cycle units. The projected SCR ammonia slip emission rates were calculated based on 

an exhaust concentration of 7 ppmvd ammonia slip corrected to 15 percent O2 combined cycle 

combustion turbine. 
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• Ammonium sulfate particulate matter will be formed in the SCR unit as H2SO4 mist in the 

exhaust stream reacts with the ammonia.  For emissions calculations purposes, it was 

conservatively assumed that all of the H2SO4 mist will convert to (NH4)2SO4.  However, in order 

to develop conservative H2SO4 mist estimates, the H2SO4 emission rate estimates are based on the 

assumption that none of the H2SO4 reacts with the ammonia to form (NH4)2SO4. 

• During planned SUSD periods, emissions may be released from the combustion turbine at higher 

rates than during normal operations.  In particular, during startup, higher NOx emissions may be 

produced during the transition of the combustors to low NOx operating mode. Also, higher CO 

and VOC emissions during SUSD may result due to less complete combustion as the CTGs 

transition to their normal operating modes.  The calculation of planned SUSD emissions from the 

CTG during combined cycle operation and during simple cycle operation was based on data 

supplied by Mitsubishi which is shown on Table A-8. 

EPN CBY51 Greenhouse Gas Emission Calculation Methodology 

GHG emissions from the combustion turbine and the HRSG are calculated in accordance with the 

procedures in the Mandatory Greenhouse Reporting Rules (40 CFR 98), Subpart D – Electric Generation.  

Annual CO2 emissions are calculated using the methodology in equation G-4 of the Acid Rain Rules. 

 

 

Where:  

WCO2 = CO2 emitted from combustion, tons/yr  

MW CO2 = Molecular weight of carbon dioxide, 44.0 lb/lb-mole  

Fc = Carbon based F-factor, 1,040 scf/MMBtu for natural gas  

H = Annual heat input in MMBtu  

Uf = 1/385 scf CO2/lb-mole at 14.7 psia and 68 °F. 

Annual methane (CH4) and nitrous oxide (N2O) emissions are calculated using the emission factors 

(kg/MMBtu) for natural gas combustion from Table C-2 of the Mandatory Greenhouse Gas Reporting 

Rules.  A summary of the project total GHG emissions is provided in Table B-1.  The global warming 

potential factors used to calculate CO2e emissions are based on Table A-1 of the Mandatory Greenhouse 

Gas Reporting Rules. 

 

Calculations of GHG emissions from the combined cycle turbine are presented on Table B-2 and GHG 

emissions from the simple cycle turbine are presented on Table B-3 of Appendix B of this application. 

 

The emissions of CO2, CH4, and N2O from the combustion turbine/HRSG will be directly proportional to 

the firing rate of natural gas.  During a typical startup, there will be no duct burner firing and the firing 

rate of natural gas to the combustion turbine will be less than the firing rate at baseload.  Therefore, GHG 

emissions during startup will be less than GHG emissions at baseload conditions. 
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EPN CBY51 Combined Cycle Combustion Turbine BACT for Criteria Pollutants 

The TCAA and 30 TAC §116.111(a)(2)(C) require that new and modified facilities use BACT.  BACT is 

determined through a 3-tier process and on a case-by-case basis for proposed facilities.  The BACT 

analysis for the proposed project has been prepared consistent with this 3-tier approach as well as 

guidance provided in the TCEQ’s April 2001 document, Evaluating Best Available Control Technology 

(BACT) in Air Permit Applications (Draft RG-383) 

 

According to TCEQ guidance, the BACT process begins at the first tier (i.e., emission performance levels 

accepted as BACT in recent permit reviews for the same process and/or industry) and continues 

sequentially through the second and third tiers only if BACT cannot be established through a Tier I 

analysis.   

 

As stated in the TCEQ’s RG-383 BACT guidance, “Tier I of the BACT evaluation involves a comparison 

of the applicant’s BACT proposal to emission reduction performance levels accepted as BACT in recent 

permit reviews”.  RG-383 further indicates that the BACT review is complete if the Air Permits Division 

has not identified emission reduction options with better performance that should be evaluated.  As will 

be presented in the following sections, BACT for the facilities associated with the proposed project is 

established at the Tier I level. 

 

The BACT determinations for the operation of the proposed combustion turbines and duct burners are 

based on the latest information available from the TCEQ and the EPA concerning the evaluation of 

BACT in permit applications for combined cycle combustion turbine units.  Additional relevant 

documentation that provided technical background information for the BACT assessment of the proposed 

units included the following: 

• TCEQ Combustion Sources – Current BACT Spreadsheet for Turbines (June 4, 2019); 

• The TCEQ “gas turbine permit list” (updated November 05, 2019); and 

• U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC) listings for the “process type” or source 

category representative of the proposed project emission sources. 

Copies of these references are included in Appendix C to this application. 

 

As discussed in the Process Description section (VII.A.5.) of this application, the proposed generating 

equipment will consist of one additional combustion turbine that will be built and operated as either a 

simple cycle or combined cycle configuration. The combined cycle configuration will include an HRSG 

equipped with duct burners, and a steam turbine/generator.  The BACT-based emission rates proposed for 

the combined and simple cycle operations are consistent with the published TCEQ recommendations. 

NOx Emissions 

Emissions of NOx from proposed combustion turbines will be generated through the oxidation of nitrogen 

in the high-temperature combustion zones. As a review of recently issued permits demonstrates, a 

combination of combustion and post-combustion controls are typically used to limit the emissions of 

NOx.  

 

TCEQ’s recent BACT determinations and BACT guidance for combined cycle gas turbines (with or 

without duct burner firing) reflect that dry low-NOX (DLN) combustors in combination with selective 

catalytic reduction (SCR) constitute BACT for NOx.  DLN combustors are considered a combustion 

control as they are designed to minimize combustion temperatures by providing a lean pre-mixed air-fuel 
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mixture prior to fuel combustion.  This design minimizes fuel-rich pockets and allows the excess air to act 

as a heat sink.  The lower temperatures inhibit NOx formation.  SCR is a post-combustion technology that 

uses ammonia as a reagent to reduce oxides of nitrogen to molecular nitrogen and water in the presence of 

a catalyst.  SCR systems must be operated in the HRSG within the temperature window at which the 

catalyst is effective; typically, between 500°F and 750°F.  

 

A search of the RBLC returned 55 projects for which natural gas-fired combined cycle units were 

permitted between 2014 and 2019, with reported NOx emission limit (see Appendix B).  The RBLC 

determinations show NOx emission limits ranging from 2.0 to 25 ppmvd @15% O2. Fifty of the 55 

projects utilized dry low-NOX (DLN) combustors in combination with selective catalytic reduction 

(SCR). Forty-eight of 55 projects (87%) were permitted at 2 pmvd, which is CB5’s proposed NOx 

concentration. Seven projects were permitted slightly higher.  

 

According to the TCEQ Current BACT Spreadsheet for Turbines – Current Best Available Control 

Technology (BACT) Requirements for gas-fired combined cycle turbines (November 5, 2019), BACT for 

NOx emissions is 2 ppmvd @ 15% O2 with or without duct burner firing, which is consistent with the 

RBLC findings.  Equipment vendors can now ensure NOx emission levels of 2 ppmvd @ 15% O2 on a 

rolling 24-hour average basis (excluding emissions during maintenance, startup, and shutdown periods) 

with the use of DLN combustors in conjunction with SCR. CB5 has corroborated this conclusion through 

discussions with its potential vendors. 

 

CB5 proposes to satisfy BACT for NOx emissions during the proposed combined cycle operations 

through use of DLN combustors and an aqueous ammonia-based SCR system.  With these emissions 

controls, NOx emissions while operating in combined cycle mode will not exceed 2 ppmvd @ 15% O2 for 

either turbine model configuration, with or without duct burner firing.  Compliance with this emissions 

limit would be demonstrated on a rolling 24-hour average basis and would exclude periods of SUSD.  

This proposed limit is equivalent to the lowest BACT-based emission rate permitted for recent combined 

cycle projects both inside and outside Texas; therefore, the proposed emission rate satisfies BACT.    

 

CB5 will demonstrate that BACT for NOx is achieved through the initial stack testing of the combined 

cycle trains and through the continuous monitoring of NOx emissions from the HRSG stack. 

NH3 Emissions 

CB5 will operate the SCR systems in a manner that ammonia slip (i.e., the emission of unreacted 

ammonia to the atmosphere) is minimized while ensuring that the NOx emissions limits are met.  Control 

of the ammonia injection system and operating parameters will be maintained to control ammonia slip in 

the HRSG exhaust stream to levels not exceeding 7 ppmvd @ 15% O2, on a rolling 24-hour average basis, 

excluding SUSD periods, and 7 ppmvd @ 15% O2, on an annual average basis, excluding SUSD periods.  

This level of emissions control meets the TCEQ Combustion Sources – Current BACT Spreadsheet for 

Turbines requirements for ammonia slip from turbines (7 to 10 ppmvd @ 15% O2).  CB5 will 

demonstrate that BACT for NH3 is achieved through the initial stack testing and through a monitoring 

method acceptable to the TCEQ. 

CO Emissions 

Combustion is a thermal oxidation process in which carbon and hydrogen in the fuel combine with 

oxygen to primarily form carbon dioxide and water vapor.  Emissions of CO are the result of incomplete 

combustion of the carbon in a fuel.  The primary factors influencing the generation of CO emissions are 

temperature and residence time within the combustion zone. 
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A search of the RBLC showed 88 projects listed between 2014 and 2019 with CO emission limits for 

natural gas-fired combined cycle projects (see Appendix C).  The RBLC determinations show CO 

emission limits ranging from 0.9 to 25 ppmvd @15% O2. Eighty-two of the 88 projects were equipped 

with oxidation catalyst to control CO, while only six projects were not equipped with oxidation catalyst. 

Forty-eight of the 88 projects listed (54%) 2 ppmvd as BACT. Nine projects (10%) listed CO 

concentration less than ppmvd as BACT. Thirty-one projects (35%) listed CO emission concentration 

higher than 2 ppmvd. CB5’s proposed CO BACT is clearly consistent with the projects identified in the 

RBLC.   

 

As shown in the TCEQ gas turbine permit list, there are no pending permit applications and no recently-

issued permits for natural gas-fired combined cycle projects anywhere in Texas with a proposed emission 

rate or stipulated emission limit lower than 2 ppmvd @ 15% O2.  This finding is consistent with the 

TCEQ’s current Tier 1 BACT guidance for CO emissions from gas-fired combined cycle turbines (with 

or without duct burner firing), which specifies a limit of 2 to 4 ppmvd @ 15% O2 for units using an 

oxidation catalyst (see TCEQ Combustion Sources – Current BACT Spreadsheet for Turbines).   

 

Based on the findings summarized above, CB5 proposes to satisfy BACT for CO emissions from the 

proposed combined cycle unit through use of an oxidation catalyst and operating procedures directed at 

the most efficient levels of operation, i.e., good combustion practices – controlled fuel/air mixing and 

sufficient temperature and gas residence time.  With an oxidation catalyst and good combustion practices, 

CO emissions associated with the turbine will not exceed 4 ppmvd @15% O2, with or without duct burner 

firing. Compliance with this emissions limit would be demonstrated on a rolling 24-hour average basis 

and would exclude periods of planned maintenance, startup, and shutdown.  CB5’s proposed CO emission 

rates are at the low end of the range of limits reported in the RBLC and satisfy TCEQ’s Tier 1 BACT 

requirements.  

 

CB5 will achieve BACT for CO through the use of an oxidation catalyst and through good combustion 

practices and will demonstrate that BACT has been achieved through the initial stack testing and through 

the continuous monitoring of CO emissions from the HRSG stack. 

VOC Emissions 

Similar to CO emissions generation, VOC emissions will result from the incomplete combustion of the 

natural gas.  The primary factors influencing the generation of VOC emissions are temperature and 

residence time within the combustion zone.    

 

A search of the RBLC showed 86 projects listed between 2014 and 2019 with VOC emission limits for 

natural gas-fired simple cycle units (see Appendix C). There were 28 listed projects in this time period 

that underwent LAER reviews. The RBLC show the LAER determinations for VOC emission limits 

ranging from 0.7 to 2.4 ppmvd @15% O2. All the LAER projects identified oxidation catalyst as the 

method of control. Many of the combined cycle units that had the lowest emission rates did not have duct 

burner firing. Typically, the emissions limit of 1.0 ppmvd @ 15% O2 applies for operation with no duct 

burner firing; alternate emission limits that apply for operation with duct burner firing range between 1.5 

and 2.4 ppmvd @ 15% O2. Seven of the 28 projects were listed at 2 ppmvd. The variability in the range of 

VOC concentration reflected different turbine models and the influence of duct burner to the overall 

concentration. Most of the combined cycle projects listed in the RBLC do not have permitted duct burners 

that were as large as CB5’s. CB5 is proposing a VOC concentration that has not only been accepted as 

BACT but has also been accepted as LAER in the last five years.  
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TCEQ’s current Tier 1 BACT guidance for VOC emissions from gas-fired combined cycle turbines 

specifies a limit of 2 ppmvd @ 15% O2 for units with no duct burner firing and 4 ppmvd @ 15% O2 for 

units with duct burner firing.   

 

Based on the findings in the RBLC, CB5 is proposing the use of an oxidation catalyst and good 

combustion practices as BACT for VOC emissions.  With these controls, VOC emissions will not exceed 

1 ppmvd @ 15% O2, with or without duct burner firing.  The proposed emission limit is consistent with 

the limits stipulated for other similar projects recently permitted in ozone attainment areas in Texas and 

complies with TCEQ BACT guidance for VOC emissions from natural gas-fired combined cycle 

combustion turbines (see TCEQ Combustion Sources – Current BACT Spreadsheet for Turbines); 

therefore, the proposed emission rate satisfies BACT.     

 

CB5 will demonstrate that BACT for VOC is achieved through the initial stack testing, with use of an 

oxidation catalyst, and with the proper operation of the combustion turbine and duct burners. 

PM/PM10/PM2.5 Emissions 

In general, PM is emitted from combustion processes as a result of inorganic constituents contained in the 

fuel, particulate matter in the inlet air, and incomplete combustion of the organic constituents in the fuel.  

Because the combustion turbine and duct burners will fire only natural gas, PM/PM10/PM2.5 emissions are 

anticipated to be relatively low. In addition, turbines are designed and operated to combust fuel as 

completely as possible in order to attain the highest possible thermal efficiencies. These good combustion 

techniques inherently control the PM emissions from turbines.  Consistent with recent combined cycle 

combustion turbine permits for which the TCEQ has determined that good combustion practices and 

firing pipeline quality natural gas is BACT for PM. CB5 will fire pipeline-quality natural gas and apply 

good combustion practices to minimize emissions of PM/PM10/PM2.5 from the proposed units.  The most 

stringent particulate control method demonstrated for gas turbines and duct burners is the use of low ash 

fuel (such as natural gas). No add-on control technologies are listed in the TCEQ guidelines or EPA 

RBLC database for BACT for natural gas combustion turbines or duct burners. Therefore, the proposed 

use of pipeline-quality natural gas and the application of good combustion practices for the CB5 units 

satisfy TCEQ’s Tier 1 BACT requirements and constitute BACT for PM/PM10/PM2.5. 

 
CB5 will demonstrate that BACT for PM/PM10/PM2.5 is achieved through the initial stack testing and 

proper operation of the combustion turbine and duct burners. 

Sulfur Compound Emissions 

Emissions of SO2 will occur as a result of oxidation of sulfur in the natural gas-fired in the combustion 

turbines and duct burners, with the majority of the sulfur converted to SO2 and a portion to H2SO4 and 

(NH4)2SO4 (the latter being a conversion contribution due to operation of the SCR system).  A review of 

the EPA RBLC database identifies low sulfur fuel as the only available SO2 control method for gas 

combustion turbines. No add-on control technologies are listed in the TCEQ guidelines or EPA RBLC 

database for BACT for natural gas combustion turbines or duct burners. Consistent with recent combined 

cycle combustion turbine permits for which the TCEQ has determined that firing pipeline quality natural 

gas is BACT for sulfur compounds, the CB5 project will minimize the formation and emissions of SO2 

and other sulfur oxide compounds by using pipeline-quality natural gas. The sulfur content of this natural 

gas will not exceed 1 grain per 100 standard cubic feet (gr/100 scf) on a short-term basis and 0.5 gr/100 

scf on an annual average basis. CB5’s proposed use of low sulfur fuel reflects the BACT determination 

identified previously for combined cycle combustion turbines and satisfies TCEQ’s Tier 1 BACT 

requirements. 
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CB5 will demonstrate that BACT for SOx compounds is achieved through the maintenance of records of 

contractual limits on sulfur content; valid purchase contracts, tariff sheets, or transportation contracts 

showing the sulfur content of the fuel. 

Maintenance, Startup, and Shutdown Emissions 

Periodic SUSD of the proposed combustion turbines will be part of the routine operations at the facility.  

The combined cycle trains will be started up and shut down in a manner that minimizes the emissions 

during these events.  BACT will be achieved by 1) limiting the duration of each SUSD; and 2) engaging 

the pollution control equipment (e.g., the SCR and oxidation catalyst systems) as soon as practicable, 

based on vendor recommendations. The Process Description, Section VII.A.5. of this application, 

describes typical durations of planned startups and shutdowns of the units. 
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EPN CBY51 Combined Cycle Combustion Turbine BACT for Greenhouse Gas 
Emissions 

CO2 is a product of combustion of fuel containing carbon, which is inherent in any power generation 

technology using fossil fuel.  It is not possible to reduce the amount of CO2 generated from combustion, 

as CO2 is the essential product of the chemical reaction between the fuel and the oxygen in which it burns, 

not a byproduct caused by imperfect combustion.  As such, there is no technology available that can 

effectively reduce CO2 generation by adjusting the conditions in which combustion takes place. 

 

The only effective means to reduce the amount of CO2 generated by a fuel-burning power plant is to 

generate as much electric power as possible per unit of fuel combusted, thereby reducing the amount of 

fuel needed to meet the project’s required power output.  This result is obtained by using the most 

efficient generating technologies available, so that as much of the energy content of the fuel as possible 

goes into generating power. 

 

The most efficient way to generate electricity from a natural gas fuel source is the use of a combined 

cycle design.  For fossil fuel technologies, efficiency ranges from approximately 30-50% (higher heating 

value (HHV)).  A typical Rankine cycle power plant has a baseload efficiency of approximately 30% 

(HHV), while a modern large frame natural gas-fired combined cycle unit operating under optimal 

conditions has a baseload efficiency of approximately 50% (HHV). 

 

Combined cycle units operate based on a combination of two thermodynamic cycles:  the Brayton and the 

Rankine cycles.  A combustion turbine operates on the Brayton cycle and the HRSG and steam turbine 

operate on the Rankine cycle.  The combination of the two thermodynamic cycles allows for the high 

efficiency associated with combined cycle plants. 

 

A search of the RBLC returned 65 natural gas-fired combined cycle projects with GHG emission limits 

permitted within the last 5 years.  39 of the RBLC entries had lb CO2e/MWh limits; 3 of the entries had 

Btu/KWh limits; and the remaining 23 entries had only annual mass limits.  The RBLC entries with lb 

CO2e/MWh limits ranged from 775 – 1,800 lb CO2e/MWh.  NSPS Subpart TTTT, Standards of 

Performance for Greenhouse Gas Emissions for Electric Generating Units, has a limit of 1,000 lb 

CO2/MWh (gross energy output), 12-operating month rolling average, that applies to combustion turbines 

that commence construction after January 8, 2014. CB5 proposes to meet BACT for GHG emissions from 

the combined cycle turbine by meeting the NSPS Subpart TTTT limit of 1,000 lb CO2/MWh (gross 

energy output), 12-operating month rolling average.   
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EPN CBY51:  Combustion Turbine Generator (Simple Cycle Option) 

EPN CBY51 Process Description for Simple Cycle Option 

CB5 is seeking authorization to construct and operate either a simple cycle turbine electric generating unit 

or a combined cycle turbine electric generating unit. CB5 has selected the Mitsubishi MHI 501JAC 

turbine with a nominal base-load electric power output of approximately 415 MW at ISO conditions in 

the simple cycle configuration. In the combined cycle configuration, the unit will produce approximately 

689 MW.  

 

The main components of the CTG unit consist of a compressor, combustor, turbine, and generator. 

Filtered ambient air is drawn into the compressor section of the CTG. Natural gas is mixed with the 

compressed inlet air and combusted in the combustor section of the CTG. Lean premix combustors are 

used to reduce the NOx emissions generated in the combustion process. Hot exhaust gases then enter the 

expansion turbine where the gases expand transferring kinetic energy, impelling upon curved turbine 

blades mounted on a central rotating spindle that causes rotation of the turbine shaft. The shaft drives the 

compressor section of the unit and spins a dedicated electric generator, producing electricity. The 

temperature of the inlet air to the CTG proposed for CB5 may occasionally be lowered using evaporative 

cooling to increase the mass air flow through the turbines and achieve maximum turbine power output on 

days of most urgent ERCOT needs.  

 

In the simple cycle configuration, exhaust from the combustion turbine is cooled with ambient air to 

maintain desired temperature as it passes through a transition section containing the oxidation catalyst and 

the SCR catalyst prior to being released to the atmosphere through a stack (EPN: CBY51). The simple 

cycle operating hours will be limited to less than 3,850 hours per year.  

 

The simple cycle configuration will utilize a high temperature SCR catalyst and 19-percent solution of 

ammonia as the reagent to control NOx emissions. The systems will be comprised of aqueous ammonia 

storage and handling equipment, ammonia injection grids, and catalyst beds.  In the simple cycle 

configuration, the ammonia injection grids and the SCR catalyst beds will be installed in a transition 

section between the turbine and the exhaust stack.  

 

The simple cycle turbine configuration will be equipped with an oxidation catalyst system to minimize 

CO and VOC emissions. Each oxidation catalyst system will be comprised of catalyst bed modules and 

will be installed at the location where exhaust temperatures will optimize CO and VOC reduction 

reactions. 

 

Startup and shutdown of the proposed combustion turbines will be part of the routine operations at the 

facility.  For the combustion turbine, startup in simple cycle configuration is defined as the period 

beginning when the gas turbine receives a “turbine start” signal and an initial flame detection signal is 

recorded in the plant’s control system and ending when the combustion turbine output reaches minimum 

sustainable load or MECL, which can vary based upon ambient conditions.  The shutdown period is 

defined as the period beginning when the gas turbine receives a “turbine stop” command and the 

generator output drops below the minimum stable load and ending when a flame detection signal is no 

longer recorded in the plant’s control system.  Startups and shutdowns in simple cycle mode will not 

exceed 60 minutes.  

 

In addition to combustion turbine optimization during the commissioning period, the combustion turbine 

fuel systems require periodic tuning, including after major overhauls, to maintain compliance with 

manufacturer’s specifications for emissions and combustion dynamics. The turbine tuning is conducted 
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across the combustor’s load range and according to manufacturer recommendations in order to minimize 

NOx and CO production while ensuring combustor stability. Additionally, CB5 anticipates that the new 

turbine will perform Diagnostic Load Reduction Activities (runbacks) not exceeding 20 hours per year 

associated with: initiation of steam turbine operation, low load steam turbine operation, variability in water 

or fuel supply, electric generator protection, and variation in turbine operations (including but not limited 

to, combustor flashback, primary combustion zone re-ignition, or combustion exhaust blade path spread).. 

During these low-load tuning operations, the gas turbine CO and NOx emissions will be limited to the same 

levels as SUSD periods. 

EPN CBY51 Simple Cycle Combustion Turbine Emission Methodology 

The Simple Cycle CTG will be fired exclusively with pipeline-quality natural gas.  Products of 

combustion from the CTG when in simple cycle mode will include NOx, CO, VOC, SO2, PM, PM10, 

PM2.5, NH3, and H2SO4. NH3 from the SCR system will react with H2SO4 to form (NH4)2SO4 particulate 

matter.  (NH4)2SO4 is expected to be emitted in place of H2SO4.  The products of combustion will vent to 

the atmosphere via the exhaust stack (EPN: CBY51). 

 

Maximum short-term emissions during periods other than SUSD (including during periods of full and 

reduced load operations) were calculated at various ambient conditions.  Additionally, maximum annual 

emissions due to the combined contributions from all modes of operation were calculated based on 

maximum emission rates estimated for normal and SUSD operations and the frequencies of SUSD 

operations. 

 

Emission calculations were based, primarily, on data supplied by Mitsubishi and on the application of 

BACT.  Maximum emissions during normal operations are projected to occur at an ambient temperature 

of 10ºF and at base load (Case 22).     

 

Following is a summary of emissions performance assumptions used in calculating normal operations 

emissions from the turbines in simple cycle mode: 

• NOx emissions were calculated using a base emission factor of 2.5 ppmvd @ 15% O2. 

• CO emissions were calculated using a base emission factor of 3.5 ppmvd @ 15% O2. 

• SO2 emissions during simple cycle operation were calculated using a maximum natural gas sulfur 

content of 0.5 gr/100 scf on an annual basis and 1 gr/100 scf on a maximum hourly and daily 

basis.  The sulfur content in the fuel was multiplied by the volumetric rate of fuel consumed to 

determine the total flow of sulfur. One hundred percent of the sulfur in the fuel was assumed to 

convert (stoichiometrically) to SO2.   

• H2SO4 emissions during combined cycle operation were calculated by conservatively assuming 

that 5% of SO2 emissions oxidizes to sulfur trioxide (SO3) in the combustion turbine and 40% 

conversion of SO2 oxidizes to SO3 across the catalyst beds.  The calculation assumes that 100 

percent of SO3 converts to H2SO4.   

• PM (including PM10/PM2.5) emissions were based on data provided by the turbine vendors.  The 

calculated H2SO4 contribution to the condensable fraction of the PM emissions was added to the 

vendor provided PM emission rates to estimate the total PM emission rates.  

• VOC emissions were calculated using a base emission factor of 1.5 ppmvd @ 15% O2.  

• Formaldehyde emissions are calculated based on an outlet stack concentration of 91 parts per 

billion by volume @ 15% O2 (ppbvd at 15% O2).  
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• The projected SCR ammonia slip emission rates were calculated based on an exhaust 

concentration of 10 ppmvd ammonia slip corrected to 15 percent O2 the simple cycle combustion 

turbine. 

• Ammonium sulfate particulate matter will be formed in the SCR unit as H2SO4 mist in the 

exhaust stream reacts with the ammonia.  For emissions calculations purposes, it was 

conservatively assumed that all of the H2SO4 mist will convert to (NH4)2SO4.  However, in order 

to develop conservative H2SO4 mist estimates, the H2SO4 emission rate estimates are based on the 

assumption that none of the H2SO4 reacts with the ammonia to form (NH4)2SO4.  

EPN CBY51 Simple Cycle Combustion Turbine Greenhouse Gas Emission 
Calculation Methodology 

GHG emissions from the combustion turbine are calculated in accordance with the procedures in the 

Mandatory Greenhouse Reporting Rules (40 CFR 98), Subpart D – Electric Generation.  Annual CO2 

emissions are calculated using the methodology in equation G-4 of the Acid Rain Rules. 

 

 

Where:  

WCO2 = CO2 emitted from combustion, tons/yr  

MW CO2 = Molecular weight of carbon dioxide, 44.0 lb/lb-mole  

Fc = Carbon based F-factor, 1,040 scf/MMBtu for natural gas  

H = Annual heat input in MMBtu  

Uf = 1/385 scf CO2/lb-mole at 14.7 psia and 68 °F. 

Annual CH4 and N2O emissions are calculated using the emission factors (kg/MMBtu) for natural gas 

combustion from Table C-2 of the Mandatory Greenhouse Gas Reporting Rules.  A summary of the 

project total GHG emissions is provided in Table B-1.  The global warming potential factors used to 

calculate CO2e emissions are based on Table A-1 of the Mandatory Greenhouse Gas Reporting Rules. 
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EPN CBY51 Simple Cycle Combustion Turbine BACT for Criteria Pollutants 

NOx Emissions 

Emissions of NOx from combustion turbines are generated through the oxidation of nitrogen in the high-

temperature combustion zones.  For simple cycle combustion turbines, NOx emissions can be reduced 

with dry low-NOX (DLN) combustors.  This method of NOX control is considered a combustion control 

as it is designed to minimize combustion temperatures by providing a lean pre-mixed air-fuel mixture, 

where air and fuel are combined before entering the combustor.  This design minimizes fuel-rich pockets 

and allows the excess air to act as a heat sink, thus lowering the combustion zone temperatures to 

minimize thermal NOX formation.  CB5 proposes to reduce NOx emissions from the combustion turbine 

in the simple cycle configuration, through the use of this combustion technology.  

 

A search of the RBLC returned 46 projects for which natural gas-fired simple cycle units were permitted 

between 2014 and 2019, with reported NOx emission limit (see Appendix B).  The RBLC determinations 

show NOx emission limits ranging from 2.0 to 25 ppmvd @15% O2. 41 of 46 projects (89%) were 

permitted at concentrations above 2.5 pmvd, which is CB5’s proposed NOx concentration. A further 

review of the RBLC determinations shows that five simple cycle projects were permitted with a NOx 

emission limit of 2.0 ppmvd and five were permitted at 2.5 ppmvd, based on the use of selective catalytic 

reduction (SCR) control technology. Eight of the ten projects permitted at or below 2.5 ppm had NOx 

emission limits that were LAER-based limits and not BACT.  

 

CB5 proposes to satisfy BACT for NOx emissions for the proposed simple cycle configuration through 

use of DLN combustors and an aqueous ammonia-based high temperature SCR system.  With these 

emissions controls, NOx emissions while operating in combined cycle mode will not exceed 2.5 ppmvd @ 

15% O2.  Compliance with this emissions limit would be demonstrated on a rolling 24-hour average basis 

and would exclude periods of maintenance, startup, and shutdown.  This proposed limit is equivalent to 

the lowest BACT-based emission rate permitted for recent simple cycle projects both inside and outside 

Texas; therefore, the proposed emission rate satisfies BACT.    

 

CB5 will demonstrate that BACT for NOx is achieved through the initial stack testing of the turbine and 

through the continuous monitoring of NOx emissions from the stack. 

NH3 Emissions 

CB5 will operate the SCR systems in a manner that ammonia slip (i.e., the emission of unreacted 

ammonia to the atmosphere) is minimized while ensuring that the NOx emissions limits are met.  Control 

of the ammonia injection system and operating parameters will be maintained to control ammonia slip in 

the simple cycle turbine exhaust stream to levels not exceeding 10 ppmvd @ 15% O2, on a rolling 24-

hour average basis, excluding SUSD periods, and 10 ppmvd @ 15% O2, on an annual average basis, 

excluding SUSD periods.  This level of emissions control meets the TCEQ Combustion Sources – 

Current BACT Spreadsheet for Turbines requirements for ammonia slip from turbines (7 to 10 ppmvd @ 

15% O2).  CB5 will demonstrate that BACT for NH3 is achieved through the initial stack testing and 

through a monitoring method acceptable to the TCEQ. 

CO Emissions 

Combustion is a thermal oxidation process in which carbon and hydrogen in the fuel combine with 

oxygen to primarily form carbon dioxide (CO2) and water vapor.  Emissions of CO are the result of 

incomplete combustion of the carbon in a fuel.  The primary factors influencing the generation of CO 

emissions are temperature and fuel residence time within the combustion zone.  CB5 proposes to 
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minimize CO emissions from the proposed turbine in the simple cycle configuration with an oxidation 

catalyst and good combustion practices – controlled fuel/air mixing and sufficient temperature and gas 

residence time. 

 

A search of the RBLC showed 45 projects listed between 2014 and 2019 with CO emission limits for 

natural gas-fired simple cycle units (see Appendix C).  The RBLC determinations show CO emission 

limits ranging from 2.0 to 29 ppmvd @15% O2. Thirty-four of the 45 projects were not equipped with 

oxidation catalyst and only used good combustion practices to control CO, while 11 projects were 

equipped with oxidation catalyst. Forty of the 45 projects listed (88%) had CO emission concentration 

higher than CB5’s proposed BACT concentration.   

 

According to the TCEQ’s current combustion source BACT requirements, Tier I BACT for CO emissions 

from gas-fired simple cycle combustion turbines is 9 to 25 ppmvd @15% O2.  Also, TCEQ’s recent 

BACT determinations, as shown in the agency’s most recent “gas turbine permit list” for simple cycle gas 

turbines, demonstrate that CO emission limits for simple cycle units range from 8 to 29 ppmvd @15% O2 

(without the use of an add-on control technology, e.g., oxidation catalyst). 

 

Based on the body of findings summarized above, CB5 proposes to satisfy BACT for CO emissions from 

the turbine in the simple cycle configuration, through use of an oxidation catalyst and good combustion 

practices – controlled fuel/air mixing and sufficient temperature and gas residence time.  With an 

oxidation catalyst and good combustion practices, CO emissions associated with the turbine will not 

exceed 3.5 ppmvd @15% O2. Compliance with this emissions limit would be demonstrated on a rolling 

24-hour average basis and would exclude periods of planned maintenance, startup, and shutdown.  CB5’s 

proposed CO emission rate are at the low end of the range of limits reported in the RBLC and satisfy 

TCEQ’s Tier 1 BACT requirements.  

 

CB5 will achieve BACT for CO through the use of an oxidation catalyst and through good combustion 

practices and will demonstrate that BACT has been achieved through the initial stack testing and through 

the continuous monitoring of CO emissions from the stack. 

VOC Emissions 

Similar to CO emissions generation, VOC emissions will result from the incomplete combustion of the 

natural gas.  The primary factors influencing the generation of VOC emissions are temperature and fuel 

residence time within the combustion zone.  CB5 proposes to minimize VOC emissions from the 

proposed turbine with an oxidation catalyst and good combustion practices – controlled fuel/air mixing 

and sufficient temperature and gas residence time. 

 

A search of the RBLC showed 31 projects listed between 2014 and 2019 with VOC emission limits for 

natural gas-fired simple cycle units (see Appendix C). There were 6 listed projects in this time period that 

underwent LAER reviews. The RBLC show the LAER determinations for VOC emission limits ranging 

from 0.7 to 2.0 ppmvd @15% O2.  The variability in the range of VOC concentration reflected different 

turbine models. The lowest permitted VOC limit 0.7 ppmvd @15% O2, Dominion Cove Point LNG is an 

off-shore LNG terminal that utilizes much small turbines than proposed by CB5. The Cricket Valley 

Energy Center has not been constructed and has not demonstrated compliance with this permitted value. 

None of the simple cycle turbines that underwent a LAER review were J-Class turbines. CB5 is proposing 

a VOC concentration that has not only been accepted as BACT but has also been accepted as LAER in 

the last five years.  

 

Based on the findings in the RBLC, CB5 is proposing the use of an oxidation catalyst and good 

combustion practices as BACT for VOC emissions.  With these controls, VOC emissions will not exceed 
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1.5 ppmvd @ 15% O2.  The proposed emission limit is consistent with the limits stipulated for other 

similar projects recently permitted in ozone nonattainment areas in Texas and complies with TCEQ 

BACT guidance for VOC emissions from natural gas-fired combined cycle combustion turbines (see 

TCEQ Combustion Sources – Current BACT Spreadsheet for Turbines); therefore, the proposed emission 

rate satisfies BACT.     

 

CB5 will demonstrate that BACT for VOC is achieved through the initial stack testing, with use of an 

oxidation catalyst, and with the proper operation of the combustion turbine and duct burners. 

PM/PM10/PM2.5 Emissions 

In general, PM is emitted from combustion processes as a result of inorganic constituents contained in the 

fuel, particulate matter in the inlet air, and incomplete combustion of the organic constituents in the fuel.  

Because the combustion turbine will fire only natural gas, PM/PM10/PM2.5 emissions are anticipated to be 

relatively low.  Consistent with recent permits for simple cycle turbines, for which the TCEQ has 

determined that firing pipeline quality natural gas is BACT for PM, CB5 will fire pipeline-quality natural 

gas and apply good combustion practices to minimize emissions of PM/PM10/PM2.5 from the proposed 

turbine in the simple cycle configuration.   

 

CB5 will demonstrate that BACT for PM/PM10/PM2.5 is achieved through the initial stack testing and 

proper operation of the combustion turbines. 

Sulfur Compound Emissions 

Emissions of SO2 will occur as a result of oxidation of sulfur in the natural gas-fired in the combustion 

turbine, with the majority of the sulfur converted to SO2 and a small portion to H2SO4. Consistent with 

recent permits for simple cycle turbines, for which the TCEQ has determined that firing pipeline quality 

natural gas is BACT for sulfur compounds, CB5 will minimize the formation of SO2 and H2SO4 by firing 

pipeline-quality natural gas with a sulfur content not exceeding 1 gr/100 scf on a short-term basis and 0.5 

gr/100 scf on an annual average basis in the proposed units.  

 

CB5 will demonstrate that BACT for SO2, and H2SO4, is achieved through the maintenance of records of 

contractual limits on sulfur content, valid purchase contracts, tariff sheets, or transportation contracts for 

the fuel which show sulfur content. 

Maintenance, Startup, and Shutdown Emissions 

Operation of the combustion turbines will result in emissions from SUSD of the units.  Each combustion 

turbine unit will be started up and shut down in a manner that minimizes the emissions during these 

events.  BACT will be achieved by minimizing the duration of the SUSD events to 60 minutes.  

EPN CBY51 Simple Cycle Combustion Turbine BACT for Greenhouse Gas 
Emissions 

Simple cycle combustion turbines use a single combustion turbine to produce electricity (i.e., there is no 

heat recovery or steam cycle).  Although the simple cycle combustion turbine has a lower energy 

efficiency than combined cycle turbines, the simple cycle units serve a different purpose than the 

combined cycle turbine. The simple cycle turbines are not intended to be used as a base load unit with full 

time operation.  The power output from these simple cycle combustion turbines can be easily ramped up 
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and down making them ideal for ‘‘peaking’’ operations that only operate during periods with the highest 

electricity demand.   

 

The NSPS Subpart TTTT, Standards of Performance for Greenhouse Gas Emissions for Electric 

Generating Units, has a limit of 120 lb CO2/MMBtu for turbines constructed after January 8, 2014 that 

supplies its design efficiency or 50 percent, whichever is less, times its potential electric output or less as net-

electric sales on either a 12-operating month or a 3-year rolling average basis and combusts more than 90% 

natural gas on a heat input basis on a 12-operating-month rolling average basis.  The 120 lb CO2/MMBtu 

NSPS Subpart TTTT limit will apply to the proposed CB5 simple cycle turbine since the annual hours of 

operation will be limited to 3,850 hours per year.  

 
A search of the RBLC returned 28 natural gas-fired simple cycle projects with GHG emission limits permitted 

within the last 5 years.  The BACT limits either referenced the NSPS Subpart TTTT limit of 120 lb CO2/MWh; 

listed a lb CO2e/MWh ranging from 1,293 – 1,461; or only listed an annual mass limit of CO2e. CB5 proposes 

to meet BACT for GHG emissions from the simple cycle by meeting the NSPS Subpart TTTT limit of 

120 lb CO2/MMBtu and by limiting hours of operation to 3,850 hours per year. 
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EMISSION POINT INFORMATION 

EPN CBY51-LOV and CBYST1-LOV:  Unit 1 Lube Oil Vent and Steam 
Turbine 1 Lube Oil Vent 

EPN CBY51-LOC and CBYST1-LOV Process Description 

The combustion turbine and the steam turbine will be equipped with lube oil recirculation systems to 

lubricate the moving parts. Emissions of condensed lube oil droplets from the lube oil systems will be 

exhausted through vapor extraction vents (EPNs: CBY51-LOV and CBYST1-LOV) serving the proposed 

unit, and these emissions will be controlled with mist eliminators.  

EPN CBY51-LOC and CBYST1-LOV Criteria Pollutant Emission Calculation 
Methodology 

The proposed new unit will be equipped with dedicated lubrication systems.  Lubricating oil will be 

circulated through the turbine machinery from the oil sump, and the heating of recirculating lube oil in the 

turbine and generator housings will create oil vapor and oil condensate droplets in the oil reservoir 

compartments. Emissions of the condensed droplets will be controlled by a mist eliminator serving each 

reservoir.  The calculation of emissions from the lube oil vents (EPNs: CBY51-LOV and CGYST1-LOV) 

was based on lube oil replacement rates for similar units equipped with mist eliminators and are presented 

as Table A-16 in Appendix A. The lube oil vent emissions are counted both as VOCs and PM for the four 

emission points. 

 

When the gas turbine does not operate for a period of time and the lube oil temperature drops, lube oil 

mist is not being produced and the mist eliminators may be shut down.  During this time, vapor breathing 

and filling losses may occur from each oil reservoir.  However, these latter losses will be negligible 

compared to the emissions during the recirculation of the hot lube oil. 
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EPN CBY51-LOV and CBYST1-LOV BACT for Criteria Pollutants 

The heating of recirculating lubrication oil in the gas turbine and steam turbine housing generates oil 

vapor and oil condensate droplets in the oil reservoir compartments.  The venting of turbine lubrication 

oil is a minor source of VOC and PM emissions.  These emissions will be controlled with oil mist 

eliminators, which are BACT for emissions from these vents. 
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EMISSION POINT INFORMATION 

EPN FUG-SCR:  Ammonia Component Fugitives 

EPN FUG-SCR Process Description 

Aqueous ammonia will be delivered by tanker truck to pressurized tanks equipped with pressure relief 

valves.  Ammonia vapors will be returned to the tanker truck as the storage tanks are filled. Piping and 

fittings associated with the tanks and other components of the system delivering ammonia to the SCR 

systems will be sources of fugitive emissions, identified as EPN: FUG-SCR. 

EPN FUG-SCR Emission Calculation Methodology 

Fugitive emissions will be generated from the components in ammonia service (EPNs: FUG-SCR).  EPA 

emission factors for SOCMI facilities without ethylene were used to calculate emissions from NH3 delivery 

systems.   
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EPN FUG-SCR BACT 

To ensure that fugitive emissions from the piping components in ammonia service are adequately 

controlled, CB5 will follow an audio, visual, and olfactory (AVO) inspection and maintenance program, 

performing an inspection once every 12 hours. This program will meet the requirements of the TCEQ’s 

technical guidance package for chemical source equipment leak fugitives.  Therefore, the proposed 

program will meet or exceed the requirements of BACT. 

 

CB5 will demonstrate that BACT for fugitive NH3 emissions is achieved through the keeping of records 

of the AVO inspections and maintenance activities.  
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EMISSION POINT INFORMATION 

EPN FUG-NGAS:  Natural Gas Component Fugitives 

EPN FUG-NGAS Process Description 

Natural gas will be delivered to the site via existing pipelines, where it will be metered and piped to the 

combustion turbine.  Fugitive emissions from the natural gas piping components include emissions of 

methane (CH4), VOC, and carbon dioxide, which are identified as EPN: FUG-NGAS. 

EPN FUG-NGAS Criteria Pollutant Emission Calculation Methodology 

Fugitive emissions will be generated from the natural gas feed system (EPN: FUG-NGAS).  EPA’s 

emission factors for oil and gas production operations published on Table 2-4 of its Protocol for Equipment 

Leak Emissions Estimates1 were applied to estimates of the number of equipment components (valves, 

flanges, relief valves etc.) in natural gas service to calculate fugitive emissions from the natural gas system.   

EPN FUG-NGAS Greenhouse Gas Emission Calculation Methodology 

GHG emission calculations for natural gas piping component fugitive emissions are based on emission 

factors from Table W-1A of Mandatory Greenhouse Gas Reporting Rules. The concentrations of CH4 and 

CO2 in the natural gas are based on a typical natural gas analysis.  Since the CH4 and CO2 content of 

natural gas is variable, the concentrations of CH4 and CO2 from the typical natural gas analysis are used 

when determining the worst-case mass emission rate estimate.  The global warming potential factors used 

to calculate CO2e emissions are based on Table A-1 of the Mandatory Greenhouse Gas Reporting Rules. 

 

GHG emission calculations for releases of natural gas related to piping maintenance and turbine 

startup/shutdowns are calculated using the same CH4 and CO2 concentrations as natural gas piping 

fugitives. 

 

  

 

1 EPA, Protocol for Equipment Leak Estimates (EPA-453/R-95-017), November 1995.  
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EPN FUG-NGAS BACT For Criteria Pollutants 

Fugitive VOC emissions were estimated for metering, compression, and piping components in natural 

gas.  These fugitive emissions were estimated using TCEQ recommended factors. VOC is the only 

criteria pollutant of concern found in natural gas; however, due to the relatively low concentration, the 

process fugitive emissions will not be a significant source of VOC. BACT for process fugitives typically 

consists of a leak detection and repair (LDAR) program intended to reduce VOC emissions. TCEQ 

guidance suggests that an LDAR program is not necessary to satisfy BACT when uncontrolled fugitive 

VOC emissions are less than 10 tpy. Because the fugitive VOC emissions from the proposed project will 

be less than 10 tpy, and in this instance, less than 1 tpy, an LDAR program will not result in a significant 

emission reduction and will not be implemented for BACT purposes. CB5 proposes that the proper design 

of the fuel and lube oil delivery and handling systems and the use of best operating practices satisfy the 

requirements of BACT for fugitive emissions from components in natural gas and lube oil service. CB5 

will periodically inspect natural gas lines during routine plant operations.  Any leaks will be repaired 

when detected for worker comfort and safety purposes. 

EPN FUG-NGAS BACT For Greenhouse Gas Emissions 

The proposed project will include natural gas piping components.  These components are potential 

sources of methane and CO2 emissions due to emissions from rotary shaft seals, connection interfaces, 

valve stems, and similar points.  Maintenance activities include clearing of natural gas piping prior to 

maintenance activities.  

 

The following technologies were identified as potential control options for piping fugitives: 

• Implementation of leak detection and repair (LDAR) program using a handheld analyzer 

• Implementation of audio/visual/olfactory (AVO) leak detection program. 

 

Due to the very low volatile organic compound (VOC) content of natural gas, the project will not be 

subject to any VOC leak detection programs by way of its State/PSD air permit, TCEQ Chapter 115 – 

Control of Air Pollution from Volatile Organic Compounds, New Source Performance Standards (40 

CFR Part 60), National Emission Standard for Hazardous Air Pollutants (40 CFR Part 61); or National 

Emission Standard for Hazardous Air Pollutants for Source Categories (40 CFR Part 63).  Therefore, any 

leak detection program implemented will be solely due to potential greenhouse emissions.  Since the 

uncontrolled CO2e emissions from the natural gas piping represent approximately 0.002% of the total 

project CO2e emissions, any emission control techniques applied to the piping fugitives will provide 

minimal CO2e emission reductions. 

 

Since pipeline natural gas is odorized with a small amount of mercaptan, an AVO leak detection program 

for natural gas piping components is technically feasible.  CB5 concludes that a daily AVO inspection 

program is BACT for piping components in natural gas service.  BACT for maintenance activities will 

include minimizing the amount of natural gas released during maintenance activities.   The estimated 

amount of CO2e released during maintenance activities present approximately 0.00011% of the total 

project CO2e emissions. 
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EMISSION POINT INFORMATION 

EPN AUX-BLR:  Auxiliary Boiler 

EPN AUX-BLR Process Description 

One natural gas-fired auxiliary boiler, rated at 89.1 MMBtu/hr, will be operated to support the combined 

cycle configuration by provide auxiliary steam; during brief periods of time between routine 

shutdowns/startups to allow for shorter startup duration, and during startups to provide steam to the steam 

turbine seals, the steam jet air ejector/hogging jets, the condenser deaerator spargers, and the HRSG steam 

spargers. In addition, the auxiliary boiler will provide auxiliary steam to prevent freezing of the sparging 

headers and the condenser deaerators if the HRSG is not operating for extended durations during cold 

weather conditions.   

 

Emissions from the auxiliary boiler will be exhausted through the stack, EPN: AUX-BLR. 

EPN AUX-BLR Criteria Pollutant Emission Calculation Methodology 

The auxiliary boiler (EPN AUX-BLR) will fire natural gas and have a maximum heat input of 89.1 

MMBtu/hr.   NOx, CO, and VOC emissions were calculated using emission specifications from the boiler 

vendor.  PM emissions were calculated using EPA AP-42 emission factors for natural gas combustion.  

SO2 emissions were based on a maximum fuel sulfur content of 1 gr/100 scf and an annual fuel sulfur 

content of 0.5 gr/100scf.  The estimated emissions are calculated in Table A-10 for the auxiliary boiler in 

Appendix A. 

EPN AUX-BLR Greenhouse Gas Emission Calculation Methodology 

CO2 emissions from the natural gas-fired auxiliary boiler are calculated using the emission factors 

(kg/MMBtu) for natural gas from Table C-1 of the Mandatory Greenhouse Gas Reporting Rules.  CH4 

and N2O emissions are calculated using the emission factors (kg/MMBtu) for natural gas from Table C-2 

of the Mandatory Greenhouse Gas Reporting Rules.  The global warming potential factors used to 

calculate CO2e emissions are based on Table A-1 of the Mandatory Greenhouse Gas Reporting Rules.  

Calculations of GHG emissions from the auxiliary boiler are presented on Table B-4.  
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EPN AUX-BLR Criteria Pollutant BACT 

The proposed auxiliary boiler will have a heat input capacity of 89.1 MMBtu/hr and be fired on pipeline-

quality natural gas.  The boiler will be capable of full-year operation.  CB5 is proposing a maximum NOx 

emission rate of 0.01 lb/MMBtu based on the use of low-NOx burners and proper operation and 

maintenance of the boiler.  A review of the RBLC listing for natural gas-fired boilers with a heat input of 

between 10 and 100 MMBtu/hr and located in an ozone attainment area (see Appendix B) shows that the 

NOx emission rate proposed by CB5 is consistent with the lowest permit limits.  CB5 also is proposing a 

maximum CO emission rate of 0.037 lb/MMBtu (50 ppmvd @ 3% O2) based the proper operation and 

maintenance of the boiler.  A review of the RBLC listing for natural gas-fired boilers with a heat input of 

between 10 and 100 MMBtu/hr shows that the CO emission rate proposed by CB5 is consistent with the 

lowest permit limits, with one exception.  The CO limit for the Interstate Power & Light Marshalltown 

project auxiliary boiler was significantly lower than the emission rate proposed by CB5; however, the 

Marshalltown unit will be equipped with an oxidation catalyst.  The proposed maximum NOx and CO 

emission rates for the project’s auxiliary boiler comply with TCEQ BACT guidance for NOx and CO 

emissions from natural gas-fired boilers (see TCEQ Combustion Sources – Current Tier I BACT Required 

Boilers [June 4, 2019]).  Emissions of CO, VOC, particulate matter, and sulfur oxides will be reduced 

through good combustion practices and firing pipeline quality natural gas.  CB5 proposes that the use of 

low-NOx burners, firing of pipeline quality natural gas, and the proper operation and maintenance of the 

units constitute Tier 1 BACT for the auxiliary boilers. 
 

CB5 will demonstrate that BACT is achieved through the keeping of records of the auxiliary boiler 

operations and maintenance and keeping records of valid purchase contracts tariff sheets or transportation 

contracts for the fuel that show its sulfur content. 

EPN AUX-BLR Greenhouse Gas Emissions BACT 

The following technologies were identified as potential control options for boilers: 

• Use of low carbon fuels 

• Use of good operating and maintenance practices 

• Energy efficient design 

 

The auxiliary boiler will utilize natural gas which is the lowest carbon fuel available at the Cedar Bayou 

Station.  Therefore, formation of CO2 from combustion of the fuel will be minimized. Good operating and 

maintenance practices for the boiler include following the manufacturer’s recommended operating and 

maintenance procedures; maintaining good fuel mixing in the combustion zone; and maintaining the 

proper air/fuel ratio so that sufficient oxygen is provided to provide complete combustion of the fuel 

while at the same time preventing introduction of more air than is necessary into the boiler.  The boilers’ 

energy efficient design includes insulation to retain heat within the boiler and computerized process 

control systems that will optimize the fuel/air mixture and limit excess air in the boilers.  CB5 concludes 

that the use of natural gas as a low carbon fuel; good operating and maintenance practices and the energy 

efficient design are selected as BACT for the auxiliary boiler. 
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EMISSION POINT INFORMATION 

EPN GAS-HTR:  Gas Heater 

EPN GAS-HTR Process Description 

One natural gas-fired auxiliary fuel gas heater, rated at 9.7 MMBtu/hr, will be operated to warm up the 

incoming natural gas fuel to prevent freezing of the gas regulating valves under certain gas operating 

conditions and to insure moisture does not form in the inlet gas lines. The heater will fire natural gas use 

ultra-low NOx burners to control NOx emissions.  Emissions from the fuel gas heater will be exhausted 

through the stack, EPN: GAS-HTR. 

EPN GAS-HTR Criteria Pollutant Emission Calculation Methodology  

NOx, CO, and VOC emissions were calculated using emission specifications from the heater vendor.  PM 

emissions were calculated using EPA AP-42 emission factors for natural gas combustion.  SO2 emissions 

were based on a maximum fuel sulfur content of 1 gr/100 scf and an annual fuel sulfur content of 0.5 

gr/100scf.  The estimated emissions are calculated in Table A-11 for the natural gas heater in Appendix 

A. 

EPN GAS-HTR Greenhouse Gas Emission Calculation Methodology 

CO2 emissions from the natural gas-fired heater are calculated using the emission factors (kg/MMBtu) for 

natural gas from Table C-1 of the Mandatory Greenhouse Gas Reporting Rules.  CH4 and N2O emissions  

are calculated using the emission factors (kg/MMBtu) for natural gas from Table C-2 of the Mandatory 

Greenhouse Gas Reporting Rules.  The global warming potential factors used to calculate CO2e emissions 

are based on Table A-1 of the Mandatory Greenhouse Gas Reporting Rules.   Calculations of GHG 

emissions from the heater are presented in Table B-5. 
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EPN GAS-HTR Criteria Pollutant BACT  

Based on vendor data for emissions, NOx emissions will be limited to 0.012 lb/MMBtu and CO 

emissions will be limited to 50 ppmvd @ 3% O2 (0.037 lb/MMBtu). Emissions of VOC, particulate 

matter, and sulfur compounds will be reduced through good combustion practices and firing sweet natural 

gas. CB5 proposes that these measures and the proper operation and maintenance of the heater constitutes 

BACT for the Dew Point Heater. 

EPN GAS-HTR Greenhouse Gas Emissions BACT  

The following technologies were identified as potential control options for the heater: 

• Use of low carbon fuels; 

• Use of good operating and maintenance practices; and 

• Energy efficient design. 

 

The heater will utilize natural gas which is the lowest carbon fuel available at the Cedar Bayou Plant.  

Therefore, formation of CO2 from combustion of the fuel will be minimized. Good operating and 

maintenance practices for the heater include following the manufacturer’s recommended operating and 

maintenance procedures; maintaining good fuel mixing in the combustion zone; and maintaining the 

proper air-to-fuel ratio so that sufficient oxygen is provided to provide complete combustion of the fuel 

while at the same time preventing introduction of more air than is necessary into the unit.  The energy 

efficient design of the heater includes insulation to retain heat within the unit and a computerized process 

control system that will optimize the fuel/air mixture.  CB5 concludes that the use of natural gas as a low 

carbon fuel; good operating and maintenance practices and the energy efficient design are selected as 

BACT for the gas heater. 
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EMISSION POINT INFORMATION 

EPN EMGEN: Emergency Diesel Generator and EPN DSL-TNK:  Emergency 
Diesel Generator Tank 

EPN EMGEN and DSL-TNK Process Description 

One diesel engine-driven emergency generator will be installed to provide electric power to essential 

service users during emergencies. Emissions from the emergency engine will be exhausted through stack 

EPN: EMGEN. The combined cycle option will utilize a 2,000 kW emergency and the simple cycle 

option will utilize a 750 kW emergency generator.  A 750-gallon diesel storage tank is included within the 

emergency generator housing.  Emissions from this diesel storage tank will be exhausted through vent 

EPN: DSL-TNK. 

EPN EMGEN and DSL-TNK Criteria Pollutant Emission Calculation Methodology 

Operation of the emergency generator will be limited to 100 hours per year for testing and maintenance 

purposes.  The exhaust emissions from the diesel fuel-fired equipment were calculated using vendor 

emission factors.  SO2 emissions are based on firing with ultra-low sulfur diesel with a maximum sulfur 

content of 15 parts per million by weight.  The estimated emissions are calculated in Table A-12A for the 

2,000 kW engine and Table A-12B for the 750 kW engine.  A diesel storage tank (EPN: DSL-TNK) are 

included within the generator and pump housings.  The estimated emissions from the diesel storage tank 

are calculated in Table A-13 of Appendix A.   

EPN EMGEN Greenhouse Gas Emissions Calculation Methodology 

CO2 emissions from the diesel-fired emergency generator are calculated using the emission factors 

(kg/MMBtu) for Distillate Fuel Oil No. 2 from Table C-1 of the Mandatory Greenhouse Gas Reporting 

Rules.  CH4 and N2O emissions from the diesel-fired engines are calculated using the emission factors 

(kg/MMBtu) for Petroleum from Table C-2 of the Mandatory Greenhouse Gas Reporting Rules.  The 

global warming potential factors used to calculate CO2e emissions are based on Table A-1 of the 

Mandatory Greenhouse Gas Reporting Rules.  Calculations of GHG emissions from the combined cycle 

option emergency engine are presented on Table B-8A. Calculations of GHG emissions from the simple 

cycle option emergency engine are presented on Table B-8B. 
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EPN EMGEN Criteria Pollutant BACT 

BACT for the diesel-fired emergency generator engine will be achieved through the installation of a 

engine that meet the vendor certification requirements of 40 CFR 60, Subpart IIII, through the proper 

operation and maintenance of the engines, and through the burning of diesel fuels meeting the sulfur 

requirements of 40 CFR 80.510(c). 

EPN DSL-TNK Criteria Pollutant BACT 

TCEQ Tier I BACT for storage tanks with a capacity less than 25,000 gallons or containing a material 

with a true vapor pressure of less than 0.5 psia is listed as fixed roof tank with submerged fill. 

Uninsulated exterior surfaces exposed to the sun shall be white or aluminum.  The diesel storage tank is 

provided as part of the emergency engine installation. Tanks that are smaller than 1,000 gallons typically 

are not constructed with a submerged fill pipe. There are no NSPS or Chapter 115 requirements that apply 

to the diesel storage tank because the storage capacity is less than 1,000 gallons. Therefore, CB5 proposes 

that BACT is satisfied for the diesel tank based upon the very low vapor pressure of diesel (0.01 psia) and 

the size of the tank (750 gallons).  

EPN EMGEN Greenhouse Gas Emissions BACT 

The emergency generator will provide electricity to the facility in case of power failure.  The following 

technologies were identified as potential control options for emergency engines: 

• Use of low carbon fuel 

• Use of good operating and maintenance practices 

• Low annual capacity factor. 

 

Engine options include engines powered with electricity, natural gas, or liquid fuel, such as gasoline or 

fuel oil.  Good operating and maintenance practices for the engines include the following: 

• Operating with recommended fuel to air ratio recommended by the manufacturer and  

• Appropriate maintenance of equipment, such as periodic readiness testing. 

 

Each emergency engine will be limited to 100 hours of non-emergency operation per year for purposes of 

maintenance checks and readiness testing. 

 

The purpose of the emergency engine is to provide a power source during emergencies, which includes 

outages of the combustion turbine, natural gas supply outages, and natural disasters, such as floods and 

hurricanes.  As such, the engine must be available during emergencies.  Electricity and natural gas may 

not be available during an emergency and therefore cannot be used as an energy source for the emergency 

engines. 

 

The engine must be powered by a liquid fuel that can be stored on-site in a tank and supplied to the 

engines on demand, such as gasoline or diesel fuels.  The default CO2 emission factors for gasoline and 

diesel are very similar, 70.22 kg/MMBtu for gasoline and 73.96 kg/MMBtu for diesel.  Diesel fuel has a 

much lower volatility than gasoline and can be stored for longer periods of time.  Therefore, diesel is 

typically the chosen fuel for emergency engines.  Because of the need to store the emergency engine fuel 

on-site and the ability to store diesel for longer periods of time than gasoline, it is technically infeasible to 

utilize a lower carbon fuel than diesel.  
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The use of good operating and maintenance practices is technically feasible for the emergency engines.  

Also, a low annual capacity factor for the engines is technically feasible since the engine will only be 

operated either for readiness testing or for actual emergencies.  As a result of this analysis, appropriate 

operation of the engine through proper fuel to air ratios and maintenance based on recommended 

readiness testing and low annual hours of operation are selected as BACT for the proposed engines.   
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EMISSION POINT INFORMATION 

EPN C-TOWER1: Cooling Tower 

EPN C-TOWER1 Process Description 

A condenser/cooling tower arrangement will cool steam exhausted from the steam turbine. 

The condenser will be a surface contact heat exchanger and the cooling tower will be a multi-cell, motor-

driven, mechanical draft, crossflow tower with film fill. The cooling tower will have a 

161,154 gallon per minute circulation rate and will have a design drift rate of 0.0005%. Emissions from 

the cooling tower are identified as EPN: C-TOWER1.  

EPN C-TOWER1 Emission Calculation Methodology 

Emissions from the cooling tower were calculated based on the amount of water that may be entrained 

into the air stream and carried away from the tower as drift.   While the larger drift particles will settle 

very close to the cooling towers, PM10 emissions will be generated when the drift droplets evaporate and 

leave behind fine particulate matter formed by crystallization of total dissolved solids (TDS). 

 

PM emissions from the cooling tower are based on a total dissolved solids concentration at blowdown of 

60,000 milligrams per liter (mg/l).  A drift rate of 0.0005% was used in the calculation based on the 

design of the cooling tower mist eliminator.  The PM10 and PM2.5 fractions of the emissions were 

calculated using a methodology published by Reisman and Frisbie.   

 

The cooling tower emission calculations and the calculation of PM10 and PM2.5 fractions of cooling tower 

emissions is presented in Table A-9. 
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EPN C-TOWER1 Criteria Pollutant BACT 

Water droplets are formed in the cooling tower as the hot water is passed downward through the contact 

media or fill, and air is drawn upward and countercurrent to the water flow. Some of these droplets 

become entrained in the air stream and exit the cooling towers with the air. These droplets are referred to 

as drift. The dissolved solids in the water result in atmospheric particulate matter from the droplets that do 

not fall out prior to evaporation of the water. PM emissions from drift can be minimized by limiting either 

the amount of drift or the level of dissolved solids in the water. Dissolved solids build up in the 

circulating water as a result of the evaporation that occurs in the cooling tower and must be limited to 

prevent scaling problems in the cooling towers. This is done by blowing down a portion of the water and 

adding makeup water that is low in dissolved solids. Water availability and cost considerations impose 

limits on the amount of makeup water that can be used. These factors limit the degree to which particulate 

emissions from drift can be controlled by reducing the total dissolved solids (TDS) concentration in the 

water. Limiting the drift rate, expressed as a percentage of the circulating water rate, also controls the PM 

emissions from a cooling tower. Drift mist eliminators of varying efficiencies are typically available and 

included with most cooling tower packages. The design of the cooling tower itself also affects the drift 

rate. A search of the RBLC database did not identify any additional technologies to control particulate 

from cooling towers. The drift rate limits in the RBLC database range from 0.0005% to 0.008%.  

 

Both limiting of the TDS concentration and designing the cooling towers to minimize the drift rate are 

proposed as BACT for PM emissions. The design, which will include drift eliminators, will limit drift to 

0.0005% of the recirculation rate. 

 

The proposed BACT for the control of particulate emissions from the cooling towers complies with 

TCEQ’s Tier I BACT guidance (see TCEQ Chemical Sources – Current Tier I BACT Required Cooling 

Towers [June 4, 2019]).  Emissions of particulate matter will be reduced through use of drift eliminators 

with drift less than 0.001%.  CB5 proposes that the use of drift eliminator designed to reduce drift to less 

than 0.0005% as BACT for the Cooling Towers. 

 

CB5 will demonstrate that BACT is achieved through the keeping of records of the measured TDS 

concentration and of the circulating water flow rate.  
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EMISSION POINT INFORMATION 

EPN FUG-MSS: Maintenance Activities 

EPN FUG-MSS Process Description 

The new turbine at the Cedar Bayou Station will perform the following planned maintenance activities 

that may generate fugitive emissions:  

• Air intake filter change-outs 

• Catalyst management and handling 

• Inspection, repair, replacement, adjusting, testing, and calibration of analytical equipment and 

process instrumentation including site glasses, meters, gauges 

• Continuous emissions monitoring system (CEMS) calibrations 

• Management of sludge 

• Small equipment maintenance – Low vapor pressure VOC 

• Small equipment maintenance – Ammonia 

 

Emissions from the planned maintenance activities associated with the new simple or combined cycle 

operation are identified as EPN: FUG-MSS. 

EPN FUG-MSS Criteria Pollutant Emission Calculation Methodology 

The following maintenance-related activities that are part of the project that will potentially produce 

emissions are listed below: 

• Combustion turbine optimization 

• Online turbine washing 

• Air intake filter change-out 

• Inspection, repair, replacement, adjusting, testing, and calibration of analytical equipment and 

process instruments including site glasses, meters, and gauges 

• CEMS calibration 

• Management of sludge 

• Catalyst handling/maintenance 

• Boiler tube cleaning 

• Small equipment maintenance, ammonia equipment 

• Small equipment maintenance, low-VOC vapor pressure equipment  

 

Maximum hourly and total annual emissions associated with combustion turbine optimization, tuning and 

testing, a non-inherently low emitting (non-ILE) activity, and online turbine washing, an ILE activity, are 
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no higher than the emission rates requested in this application for normal or planned SUSD operations 

and are already included in the emission rates estimated for the turbine EPN: CBY51. 

 

Emissions from each of the other categories of maintenance activities that are associated with operation of 

the proposed turbines in combined cycle mode, all of which are ILE, are summarized on Table A-18 and 

are calculated in Tables A-19 through A-26 of Appendix A.  
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EPN FUG-MSS Criteria Pollutant BACT 

Emissions associated with EPN MSS-FUG result from routine maintenance activities undertaken to 

ensure the proper operability of equipment. The frequency and duration of the identified maintenance 

activities will be limited such that the calculated emissions will be low enough to be classified as 

Inherently Low Emitting (ILE) activities. The emissions associated with these ILE maintenance activities 

are so low that alternative work practices would not result in meaningful emission reductions. The limited 

duration and frequency of the identified ILE maintenance activities result in insignificant emission, which 

satisfies BACT. 
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EMISSION POINT INFORMATION 

EPN SF6FUG: SF6 Insulated Equipment 

EPN SF6FUG Process Description 

The generator circuit breakers associated with the proposed units will be insulated with SF6.  SF6 is a 

colorless, odorless, non-flammable gas.  It is a fluorinated compound that has an extremely stable 

molecular structure.  The unique chemical properties of SF6 make it an efficient electrical insulator.  The 

gas is used for electrical insulation, arc quenching, and current interruption in high-voltage electrical 

equipment.  SF6 is only used in sealed and safe systems, which under normal circumstances, do not leak 

gas. The capacity of the circuit breakers associated with the proposed plant is estimated to be 820 lbs of 

SF6.  Fugitive emissions of SF6 are designated as EPNs SF6FUG. 

 

The proposed circuit breakers will have a low-pressure alarm and a low-pressure lockout.  The alarm will 

alert operating personnel of any leakage in the system and the lockout prevents any operation of the 

breaker in the event there is a lack of “quenching and cooling” SF6 gas. 

EPN SF6FUG Greenhouse Gas Emissions Calculation Methodology 

SF6 emissions from the SF6 circuit breakers associated with the proposed units are calculated using a 

predicted SF6 annual leak rate of 0.5% by weight.  The global warming potential factors used to calculate 

CO2e emissions are based on Table A-1 of the Mandatory Greenhouse Gas Reporting Rules.   

 

Calculations of GHG emissions from electrical equipment insulated with SF6 are presented on Table B-9. 
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EPN SF6 FUG Greenhouse Gas BACT 

The generator circuit breakers associated with the proposed combustion units will be insulated with SF6.  

SF6 is a colorless, odorless, non-flammable gas.  It is a fluorinated compound that has an extremely stable 

molecular structure.  The unique chemical properties of SF6 make it an efficient electrical insulator.  The 

gas is used for electrical insulation, arc quenching, and current interruption in high-voltage electrical 

equipment.  SF6 is only used in sealed and safe systems, which under normal circumstances, do not leak 

gas.   

 

An available technology is the use of state-of-the-art SF6 technology with leak detection to limit fugitive 

emissions.  In comparison to older SF6 circuit breakers, modern breakers are designed as a totally 

enclosed-pressure system with far lower potential for SF6 emissions.  In addition, the effectiveness of 

leak-tight closed systems can be enhanced by equipping them with a density alarm that provides a 

warning when 10% of the SF6 (by weight) has escaped.  The use of an alarm identifies potential leak 

problems before the bulk of the SF6 has escaped, so that it can be addressed proactively in order to 

prevent further release of the gas. 

 

CB5 concludes that using state-of-the-art enclosed-pressure SF6 circuit breakers with leak detection is 

BACT.  The circuit breakers will be designed to meet the latest American National Standards Institute 

(ANSI) C37.013 standard for high voltage circuit breakers.2  The proposed SF6 circuit breakers will have 

a low pressure alarm and a low pressure lockout.   This alarm will function as an early leak detector that 

will bring potential fugitive SF6 emissions leaks to the attention of the operations/maintenance staff 

before a substantial portion of the SF6 escapes.  The lockout prevents any operation of the breaker due to 

lack of “quenching and cooling” SF6 gas. 

 

  

 
2 ANSI Standard C37.013, Standard for AC High-Voltage Generator Circuit Breakers on a Symmetrical Current. 
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VI. APPLICATION MATERIALS 

VI.H. MATERIAL BALANCE TABLE 
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VI. APPLICATION MATERIALS 
 
VI.J. STATE REGULATORY REQUIREMENTS 

Emissions from the proposed units will comply with all the rules and regulations of the TCEQ and the 

intent of the Texas Clean Air Act (TCAA), including protection of the health and physical property of the 

public.  No schools are located within 3,000 feet of the site.  Compliance with applicable rules and 

regulations of the Commission are discussed below. 

30 TAC Chapter 101, Subchapter A - General Rules 

§101.2 Multiple Air Contaminant Sources or Properties – CB5 will demonstrate through air dispersion 

modeling that the sources to be permitted will not cause or contribute to violations of any TCEQ 

standards.   

 

§101.3 Circumvention – CB5 will not use any plan, activity, device, or contrivance that will, without 

resulting in an actual reduction of air contaminants, conceal or appear to minimize the effects of 

emissions which would otherwise constitute a violation of the TCAA or TCEQ regulations. 

 

§101.4 Nuisance – CB5 will demonstrate through air dispersion modeling that discharges to the 

atmosphere from the proposed project will not be in such concentration and of such duration that they will 

or may tend to be injurious to or adversely affect human health or welfare, animal life, vegetation, or 

property, or interfere with the normal use and enjoyment of animal life, vegetation, or property. 

 

§101.5 Traffic Hazard – No discharge of air contaminants, uncombined water or other materials from the 

project will cause or have a tendency to cause a traffic hazard or an interference with normal road use. 

 

§101.8 Sampling – All stack testing and sampling will meet requirements imposed by §101.8, and data 

will be reported and maintained as required. 

 

§101.9 Sampling Ports – CB5 will comply with TCEQ requests for location of sampling ports in 

accordance with §101.9. 

 

§101.10 Emissions Inventory Requirements – CB5 will submit emissions inventories as required by 

§101.10. 

 

§101.20 Compliance with Environmental Protection Agency Standards – As described in the sections 

which follow, CB5 will comply with applicable requirements of New Source Performance Standards (40 

CFR 60).  The project will not be subject to National Emissions Standards for Hazardous Air Pollutants 

under 40 CFR 61, but will be subject to the National Emission Standards for Hazardous Air Pollutants for 

Source Categories under 40 CFR 63 (MACT ZZZZ for the emergency diesel generator; MACT YYYY 

for the combustion turbine; and MACT DDDDD for the auxiliary boiler). 

 

§101.24-27 Fees – CB5 will comply with all applicable requirements of these sections and will pay the 

required fees and surcharges as specified. 

 



POWER ENGINEERS, INC. 
Air Permit Application, NRG Cedar Bayou 5 LLC, Cedar Bayou Electric Generating Station 

 

 PAGE 102 

30 TAC Chapter 101, Subchapter F – Emissions Events and Scheduled Maintenance, 
Start-up, and Shutdown Activities 

§101.201 Emissions Event Reporting and Recordkeeping Requirements – CB5 will follow the notification 

requirements in §101.201, should a reportable emissions event, as defined in §101.1, occur.  Records of 

non-reportable events will be maintained. 

 

§101.211 Scheduled Maintenance, Start-up and Shutdown Reporting, and Recordkeeping Requirements – 

CB5 will comply with the provisions of §101.211 to the extent that they apply to the operation of the 

facilities described in this application. 

 

§101.221-§101.224 Operational Requirements, Demonstrations, and Excessive Emissions Events – CB5 

will comply with these provisions to the extent that they apply to the facilities described in this 

application.  CB5 will maintain in good working order and properly operate all pollution emission capture 

and abatement equipment. 

30 TAC Chapter 101, Subchapter H – Emissions Banking and Trading 

The project is located in Chambers County which is affected by the Mass Emissions Cap and Trade 

Program of Division 3 of this subchapter. The existing units and the new CB5 project will continue to 

comply with all applicable requirements of Division 3. Additionally, Division 7 of this subchapter, which 

relates to the Clean Air Interstate Rule (CAIR), potentially applies to the proposed project. In January 

2012, the Cross-State Air Pollution Rule (CSAPR) replaced CAIR.  CB5 will meet any applicable 

requirements of Division 7, if they become applicable to the proposed project. 

30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and Particulate 
Matter  

§111.111(a) (1) Requirements for Specified Sources: Stationary Vents - Emissions from the simple cycle 

stacks and HRSG stacks will meet the requirement of §111.111(a) (1) (C) specifying an opacity limitation 

of 15 percent averaged over a six-minute period.  Initial stack testing will be performed using EPA 

Method 9.   Emissions from other vents at the site being permitted under this application will not exceed 

the six-minute opacity limit of 20 percent in §111.111(a)(1)(B). 

 

§111.111(a) (7) (A) Requirements for Specified Sources: Structures - Emissions from buildings, enclosed 

facilities and structures at the site will meet the opacity limitation of 30 percent averaged over a six-

minute period.  

 

§111.151. Allowable Emissions Limits - Emissions of total suspended particulates from all sources with 

specific stack flow rates will be within the limits specified in §111.151(a), Table 1, based on calculated 

emission rates. See Table A-17 for the calculated §111.151(a) allowable emission rates. 

30 TAC Chapter 112 - Control of Air Pollution from Sulfur Compounds 

§112.2. Compliance, Reporting, and Recordkeeping – CB5 will maintain on site and submit all records 

requested by the TCEQ to demonstrate compliance with Chapter 112 SO2 limits. 

 

§112.3. Net Ground Level Concentrations – The only new sources of SO2 at the site will be the 

combustion of natural gas in the combustion turbine, the duct burners, and the auxiliary boiler and the 
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combustion of ultra-low-sulfur diesel fuel in the emergency generator engine. Therefore, the project will 

not cause the net ground level property line standard for SO2 to be exceeded.  

 

§112.41. Sulfuric Acid Emission Limits - The combustion of natural gas in the CTG, the duct burners, and 

the auxiliary boiler will be a potential source of H2SO4 at the project.  However, the project will not cause 

the net ground level property line standard for H2SO4 to be exceeded. 

 

No other paragraphs in Chapter 112 apply to the project.  CB5 will not operate a sulfuric acid plant, sulfur 

recovery plant, nonferrous smelter, Kraft pulp mill, or a liquid fuel-fired source in association on-site.  

CB5 does not anticipate the need to use higher sulfur fuels due to a temporary fuel shortage but will 

comply with the requirements of §§112.15-18 should a fuel shortage occur.  CB5 does not intend to apply 

for an area control plan for emissions of sulfur dioxide.  Additionally, no sources will produce emissions 

of hydrogen sulfide. 

30 TAC Chapter 113, Control of Air Pollution from Toxic Materials 

Chapter 113 incorporates by reference National Emission Standards for Hazardous Air Pollutants for 

Source Categories (40 CFR Part 63).  Based on emission estimates for the CTG, the site will have greater 

than 10 tons per year of formaldehyde emissions making the site a major HAP source. 

 

The proposed diesel generator emergency engine will be subject to the requirements of 40 CFR 63, 

Subpart ZZZZ.  CB5 will comply with these standards as discussed in Section IX.C of this application. 

 

Since the Cedar Bayou site will be a major HAP source, MACT Subpart YYYY, National Emission 

Standards for Hazardous Air Pollutants for Stationary Gas Turbines applies to the CTG.   

 

MACT Subpart DDDDD, National Emission Standards for Hazardous Air Pollutants for Industrial, 

Commercial, and Institutional Boilers and Heaters will apply to the auxiliary boiler (EPN AUX-BLR).  

CB5 will comply with all applicable work practice standards, monitoring, recordkeeping and reporting 

requirements of this subpart. The HRSGs are “waste heat boilers” as defined in 40 CFR 63.7575 and are 

not subject to 40 CFR 63, Subpart DDDDD. 

 

MACT Subpart UUUUU, National Emission Standards for Hazardous Air Pollutants: Coal and Oil-fired 

Electric Utility Steam Generating Units, does not apply to gas-fired electric generating units. 

30 TAC Chapter 114, Control of Air Pollution from Motor Vehicles 

CB5 will comply with all applicable requirements of this regulation regarding inspection, maintenance 

and operation of air pollution control systems/devices for motor vehicles operated at the site. 

30 TAC Chapter 115, Control of Air Pollution from Volatile Organic Compounds  

Chapter 115, Subchapter A, Division 1:  Storage of Volatile Organic Compounds does not apply to the 

diesel tank because it is less than 1,000 gallons (exemption in 115.111(a)(8)) and the vapor pressure of 

diesel is less than 1.5 psia (exemption in 115.111(a)(1)).  Chapter 115, Subchapter D, Division 3:  

Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical 

Processes in Ozone Nonattainment Areas do not apply to natural gas piping at the CB5 plant because the 

plant is not a petroleum refinery; a synthetic organic chemical, polymer, resin, or methyl-tert-butyl 

ether manufacturing process; or a natural gas/gasoline processing operation. 
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30 TAC Chapter 116, Subchapter B. Control of Air Pollution by Permits for New 
Construction or Modification 

§116.111(a)(1) – PI-1 Form, General Application – This application provides complete information 

required by the TCEQ’s Form PI-1, General Application Form.  As such, the completed form, signed by 

an authorized representative of CB5, is included.  All additional support information specified on the 

form is provided as part of this application or will be provided in the air dispersion modeling report, 

which will be submitted at a later date and after consultation with the TCEQ.  

 

§116.111(a)(2)(A) – Protection of Public Health and Welfare – As described in this application and in the 

air dispersion modeling report to be submitted, emissions from the project will comply with all the rules 

and regulations of the Commission and the intent of the TCAA, including protection of the health and 

physical property of the public.   

 

§116.111(a)(2)(B) – Measurement of Emissions – In addition to compliance with applicable NSPS 

requirements, CB5 will measure emissions from the proposed facilities as described in Section VIII.B. of 

this application and install sampling ports in accordance with guidelines in the "Texas Commission on 

Environmental Quality (TCEQ) Sampling Procedures Manual." 

 

§116.111(a)(2)(C) – Best Available Control Technology (BACT) – As demonstrated in this application, 

best available control technology will be used to control emissions from the proposed facilities. 

 

§116.111(a)(2)(D) – Federal New Source Performance Standards (NSPS) – The combustion turbine and 

duct-fired HRSG will be subject to NSPS Subpart KKKK, Standards of Performance for Stationary 

Combustion Turbines, and NSPS Subpart TTTT, Standards of Performance For Greenhouse Gas 

Emissions for Electric Generating Units.  The emergency generator will be subject to NSPS Subpart IIII, 

Standards of Performance for Stationary Compression Ignition Internal Combustion Engines.  In addition, 

the auxiliary boiler will be subject to limited recordkeeping requirements of NSPS Subpart Dc, Small 

Industrial- Commercial-Institutional Steam Generating Units.  

 

§116.111(a)(2)(E) – National Emission Standards for Hazardous Air Pollutants (NESHAP) – The project 

is not be subject to any NESHAP as codified in 40 CFR Part 61. 

 

§116.111(a)(2)(F) – NESHAP for Source Categories, MACT Standards, 40 CFR Part 63 – Based on 

emission estimates for the combustion turbine, the site will have greater than 10 tons per year of 

formaldehyde emissions making the site a major HAP source. MACT Subpart YYYY, National Emission 

Standards for Hazardous Air Pollutants for Stationary Gas Turbines applies to the combustion turbine.   

 

The proposed diesel generator emergency engine will be subject to the requirements of 40 CFR 63, 

Subpart ZZZZ.  CB5 will comply with these standards as discussed in Section IX.C of this application. 

 

MACT Subpart DDDDD, National Emission Standards for Hazardous Air Pollutants for Industrial, 

Commercial, and Institutional Boilers and Heaters will apply to the auxiliary boiler (EPN AUX-BLR).  

CB5 will comply with all applicable work practice standards, monitoring, recordkeeping and reporting 

requirements of this subpart. The HRSGs are “waste heat boilers” as defined in 40 CFR 63.7575 and are 

not subject to 40 CFR 63, Subpart DDDDD. 

 

MACT Subpart UUUUU, National Emission Standards for Hazardous Air Pollutants: Coal and Oil-fired 

Electric Utility Steam Generating Units, does not apply to gas-fired electric generating units. 
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§116.111(a)(2)(G) – Performance Demonstration – The proposed units will achieve the performance 

specified in the representations in this application and required by the permit. CB5 will submit any 

additional information as may be required by the TCEQ to demonstrate that the represented performance 

will be achieved. 

 

§116.111(a)(2)(H) – Nonattainment Review – Chambers County is located in a designated ozone 

nonattainment area. The site operates under a PAL for NOx. Including emissions from the project, CB5 

will maintain NOx emissions at or below the established PAL.  Nonattainment New Source Review will 

also not be triggered for VOC emission increases. 

 

§116.111(a)(2)(I) – Prevention of Significant Deterioration (PSD) Review – The proposed project will be 

a major modification at an existing major source under 30 TAC §116.160.  Therefore, a PSD permit is 

required for the PSD-regulated contaminants for which there will be a significant net emissions increase.  

Compliance with PSD permitting requirements is described in Section IX.E and the air dispersion 

modeling report to be submitted.  BACT is discussed in Section VIII.C of this application. 

 

§116.111(a)(2)(J) – Air Dispersion Modeling – CB5 will perform an air dispersion modeling study in 

order to demonstrate compliance with applicable standards.  This study will be completed upon 

acceptance of emissions calculations and proposed BACT by the TCEQ. 

 

§116.111(a)(2)(K) – Hazardous Air Pollutants – The proposed project will not be a major source of 

HAPs.  Therefore, this section does not apply to the project.    

 

§116.111(a)(2)(L) – The project is located in Chambers County which is affected by the Mass Emissions 

Cap and Trade Program of Division 3 of this subchapter. The existing units and the new project at the 

Cedar Bayou Station will continue to comply with all applicable requirements of Division 3.  

30 TAC Chapter 117, Control of Air Pollution from Nitrogen Compounds  

The project is located in Chambers County which is affected by the Mass Emissions Cap and Trade 

Program of Division 3 of this subchapter. The existing units and the new project at the Cedar Bayou site 

will continue to comply with all applicable requirements of Division 3. Additionally, Division 7 of this 

subchapter, which relates to the Clean Air Interstate Rule (CAIR), potentially applies to the proposed 

project. In January 2012, the Cross-State Air Pollution Rule (CSAPR) replaced CAIR.  CB5 will meet 

any applicable requirements of Division 7, if they become applicable to the proposed project. 

30 TAC Chapter 118, Control of Air Pollution Episodes 

The project sources will be operated in compliance with any orders of the Commission relating to 

generalized and localized air pollution episodes. The Emission Reduction Plan requirements in 30 TAC 

118.5 do not apply to Chambers County. 

30 TAC Chapter 122, Federal Operating Permits  

CB5 will apply for the appropriate Federal Operating Permit authorizations for the project.  The application 

will address the required Acid Rain permitting requirements and any applicable requirements of the CSAPR. 
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VI. APPLICATION MATERIALS 
 
VI.K. TABLE 1a and CORE Data Form 
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VIII. FEDERAL REGULATORY REQUIREMENTS 

VIII.A. NEW SOURCE PERFORMANCE STANDARDS (NSPS) 

The following NSPS apply or potentially apply to this project: 

Subpart A – General Provisions 

The facility is in compliance with general reporting and testing requirements of the General 

Provisions, where applicable. 

Subpart Dc – Standards of Performance for Small Industrial-Commercial-Institutional 
Steam Generating Units 

NSPS Subpart Dc applies to the proposed auxiliary boiler.  However, since auxiliary boiler will fire only 

pipeline quality natural gas, the emission standards related to sulfur dioxide and particulate matter are not 

applicable. CB5, however, will maintain records of the annual capacity factor of the boilers, as required by 

Subpart Dc. 

Subpart IIII – Standards of Performance For Stationary Compression Ignition Combustion 
Engines 

NSPS Subpart IIII applies to the emergency engine to be installed as part of this project.  CB5 will 

comply with Subpart IIII through the use of a Subpart IIII certified engine, proper operation and 

maintenance of the unit, and firing of fuel meeting federal diesel fuel specifications. 

Subpart KKKK – Standards of Performance For Stationary Combustion Turbines 

NSPS Subpart KKKK applies to the new turbine and HRSG.  CB5 will meet the required NOx limit of 15 

ppm @ 15% O2.  The NOx limit is on a 30 unit operating day rolling average for combined cycle 

combustion turbines and a 4-hour rolling average for simple cycle units.  The fuel burned will not contain 

total potential sulfur in excess of 0.060 lb/MMBtu.  

Subpart TTTT – Standards of Performance For Stationary for Greenhouse Gas Emissions 
for Electric Generating Units 

NSPS Subpart TTTT will applies to both the combined cycle combustion turbine and the simple cycle 

combustion turbine.  The Subpart TTTT GHG limit for the combined cycle turbine is 1,000 lb CO2/MWh, 

12-operating month rolling average basis.  The Subpart TTTT GHG limit for the simple cycle turbine is 

120 lb CO2/MMBtu, 12-operating month rolling average.  The 120 lb/MMBtu limit applies to combustion 

turbines that supply its design efficiency or 50 percent, whichever is less, times its potential electric output 

or less as net-electric sales on either a 12-operating month or a 3-year rolling average basis and combusts 

more than 90% natural gas on a heat input basis on a 12-operating-month rolling average basis.  The CB5 

simple cycle turbine will be subject to the 120 lb/MMBtu limit because the annual hours of operation will 

be limited to 3,850 hours per year.  
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VIII. FEDERAL REGULATORY REQUIREMENTS 
 
VIII.B. NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 

POLLUTANTS 

There are no NESHAPs (40 CFR Part 61) promulgated by the US EPA pursuant to Section 112 of the 

Federal Clean Air Act (FCAA) that apply to the Cedar Bayou Station.  
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VIII. FEDERAL REGULATORY REQUIREMENTS 
 
VIII.C. MAXIMUM ACHIEVABLE CONTROL TECHNOLOGIES FOR 

NESHAP SOURCE CATEGORIES 

The following MACT Standards apply or potentially apply to this project: 

Subpart A - General Provisions 

The facility is in compliance with general reporting and testing requirements of the General Provisions, 

where applicable. 

Subpart YYYY - National Emission Standards for Hazardous Air Pollutants for Stationary 
Combustion Turbines 

Since the site will be a major HAP source, MACT Subpart YYYY, National Emission Standards for 

Hazardous Air Pollutants for Stationary Gas Turbines applies to the new combustion turbine.  CB5 will 

comply with all applicable emission standards for new lean premix gas-fired stationary combustion turbine 

which limits the concentration of formaldehyde to 91 parts per billion by volume, dry, (ppbvd) at 15 percent 

O2.  CB5 will maintain the 4-hour rolling average of the oxidation catalyst inlet temperature within the 

range suggested by the catalyst manufacturer. 

Subpart ZZZZ - National Emission Standards for Hazardous Air Pollutants for Stationary 
Reciprocating Internal Combustion Engines 

The emergency diesel engine will be subject to 40 CFR 63, Subpart ZZZZ. Per 40 CFR§63.6590(c)(1), 

CB5 will demonstrate compliance with 40 CFR 63, Subpart ZZZZ by complying with 40 CFR 60, 

Subpart IIII. 

Subpart DDDDD - National Emission Standards for Hazardous Air Pollutants for Major 
Sources:  Industrial, Commercial, and Institutional Boilers and Process Heaters 

MACT Subpart DDDDD, National Emission Standards for Hazardous Air Pollutants for Industrial, 

Commercial, and Institutional Boilers and Heaters will apply to the auxiliary boiler (EPN AUX-BLR).  

CB5 will comply with all applicable work practice standards including: 

• Conduct a tune-up of the boiler annually; 

• Conduct a one-time energy assessment performed by a qualified energy assessor. 

The HRSG is classified as a “waste heat boilers” as defined in 40 CFR 63.7575 and is not subject to 40 

CFR 63, Subpart DDDDD.
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IX.B. DISASTER REVIEW 

The new simple cycle turbine or combined cycle turbine will use aqueous ammonia in the SCR system, 

therefore there will not be any chemicals of concern either stored or handled in sufficient quantities or 

concentrations to trigger the requirement for a disaster review. 

 



POWER ENGINEERS, INC. 
Air Permit Application, NRG Cedar Bayou 5 LLC, Cedar Bayou Electric Generating Station 

 

 PAGE 125 

IX.C. AIR POLLUTANT WATCH LIST 

There are no pollutants listed for Chambers County on the TCEQ Air Pollutant Watch List. Therefore, 

this section does not apply.  
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MEASUREMENT OF EMISSIONS 

CB5 will measure emissions of regulated air contaminants through a combination of emissions 

performance testing and continuous emissions monitoring.  Emissions measurement and testing primarily 

will be those associated with the following standards: 

• New Source Performance Standard (40 CFR 60, Subpart KKKK), applicable to the natural gas-

fired combustion turbine 

• New Source Performance Standard (40 CFR 60, Subpart TTTT), applicable to the natural gas-fired 

combustion turbine 

• New Source Performance Standard (40 CFR 60, Subpart Dc), applicable to the Auxiliary Boiler 

• New Source Performance Standard (40 CFR 60, Subpart IIII), applicable to the diesel fuel-fired 

emergency generator 

• MACT Subpart DDDDD, National Emission Standards for Hazardous Air Pollutants for Industrial, 

Commercial, and Institutional Boilers and Heaters, applicable to the auxiliary boiler 

 

In addition, as discussed in Section VIII.C of this application, CB5 will employ procedures to 

continuously demonstrate compliance with the requirements of the permit for those sources not subject to 

these NSPS subparts. 

 

The methods used to demonstrate compliance are summarized in the following table: 

 
METHODS OF COMPLIANCE – MEASUREMENT OF EMISSIONS 

EPN Pollutant Demonstration Method 

Combustion Turbine 
 

CBY51  

NOx CEMS 

CO CEMS 

SO2, H2SO4, (NH4)2SO4 
Use of pipeline quality natural gas; fuel supplier certifications that 
fuel sulfur content limits are met 

PM/PM10 Proper operation of units 

VOC Proper operation of units 

NH3 Method acceptable to TCEQ 

 CO2 Continuous Monitoring in accordance with 40 CFR Part 75 

Auxiliary Boiler AUX-
BLR  

NOx Proper operation of unit 

CO Proper operation of unit 

SO2 Use of gaseous fuel; keeping of records showing fuel sulfur content 

PM/PM10 Proper operation of unit 

VOC Proper operation of unit 

Piping Fugitives 
FUG-SCR 

NH3 Audio/visual/olfactory observations 

Diesel-fired Equipment Products of Combustion 
Use of Subpart IIII certified engines, proper operation and 
maintenance of units, burning of fuel meeting federal diesel fuel 
specifications 
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PERFORMANCE DEMONSTRATION 

CB5 will operate all process and emissions control equipment in compliance with applicable regulatory 

requirements and the terms of any TCEQ permit.  TCEQ equipment tables in Appendix E provide 

available information about the design parameters for this equipment.  
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NONATTAINMENT APPLICABILITY DETERMINATION 

The Cedar Bayou Station is located in Chambers County, which is classified as a serious nonattainment 

county for ozone under the federal 8-hour standard. The site is an existing major source with respect to 

the nonattainment new source review (NNSR) program since the site has the potential to emit over 50 

tons per year (tpy) each of NOx and VOC. Although CB5 is seeking a new permit, the project is 

considered a modification to an existing facility for purposes of NNSR permitting, since the site is an 

existing major source. The site operates under a plantwide applicability limit (PAL) for NOx. CB5 will 

maintain NOx, emissions at or below the established PAL9 from all sources at the site, including the 

proposed facilities; therefore, a detailed NNSR applicability analysis is not required for NOx, and NNSR 

will not apply to the proposed facilities for NOx. CB5 will submit a permit alteration to add the new 

turbine authorized by this permit application into PAL9.  

 

The project increases are shown on the respective Tables 1F (Air Quality Application Supplement) 

included in Appendix C of this application. As shown on Table 1F and 2F, the project does not exceed 

NNSR significance thresholds for VOC. Nonattainment review will not be triggered for VOC as a 

precursor for ozone, since there are no other projects in the contemporaneous period.  
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PSD APPLICABILITY DETERMINATION 

The Cedar Bayou Station is an existing major source with respect to the prevention of significant 

deterioration (PSD) program since the site is a listed source category in the PSD regulations 

and has the potential to emit over 100 tpy of one or more attainment pollutants. Although CB5 is seeking 

a new permit, the project is considered a modification to an existing facility for purposes of PSD 

permitting, since the site is an existing major source. The site operates under a PAL limit for NOx. CB5 

will maintain NOx, emissions at or below the established PAL9 from all sources at the site, including the 

proposed facilities; therefore, a detailed PSD applicability analysis is not required for NOx, and PSD will 

not apply to the proposed facilities for NOx. NRG Texas will submit a permit alteration to add the new 

turbine authorized by this permit application into PAL9.  

 

The project increases are shown on the respective Tables 1F (Air Quality Application Supplement) and 

Table 2F (Project Emission Increase) provided in Appendix C of this application. As shown on Table 1F, 

the project exceeds PSD significance thresholds for VOC, CO, PM, PM10, PM2.5, H2SO4, and CO2e. PSD 

review will be triggered for VOC, CO, PM, PM10, PM2.5, H2SO4 since there are no other projects in the 

contemporaneous period. The net emissions increase of GHG emissions also exceeds the 75,000 tpy 

significance level; therefore, a PSD permit must also be obtained for GHG emissions. 

 

The TCEQ issued Permit Nos. 105810 and PSDTX1308 in August 29, 2014 authorizing NRG Texas to 

construct two additional natural gas fired combustion turbines to operate in either simple or combined 

cycle mode at the Cedar Bayou Station. Extension for start of construction of that project were authorized 

and the new date by which construction had to commence was extended to April 15, 2020. CB5 does not 

anticipate the previously permitted project will be built. The application being submitted by CB5 to 

construct a much more efficient simple or combined cycle gas turbine will supplant the previously 

permitted project. CB5 anticipates the TCEQ will issue a permit for the new project after April 15, 2020, 

after authorization to construct the previously authorized project has lapsed. For this reason, the previous 

project has not been represented in contemporaneous netting.  

 

The contemporaneous period for this project is defined as the period between the date the increase from 

the proposed change occurs and 60 months (5 years) prior to the date that construction of the proposed 

Project commences. Because construction of the project is expected to commence on December 31, 2020, 

the contemporaneous period for this project extends from June December 31, 2015 to the anticipated start 

of operation date, which is June 1, 2022. The only emissions changes occurring at the Cedar Bayou 

Station during the contemporaneous period are the emissions associated with this project. Because the 

contemporaneous period only includes emission increases, the project emission increases are equal to the 

net emissions increases. 

 

The net emissions increase from the project were calculated based on the potential to emit and annual 

operating hours. The maximum project emissions increase is associated with the combined cycle 

configuration. These annual emission calculations are shown in Appendix A to this application. Since 

PSD applicability for the project is the same based upon either the project PTE or project net PTE, this 

application uses the Tables 1F and 2F and not Table 3F to simply report the project PTE.   

 

An air quality modeling analysis is being submitted to demonstrate the proposed emissions will not cause 

or contribute to a violation of any National Ambient Air Quality Standard (NAAOS) or PSD increment 

for pollutants subject to PSD review (CO and PM/PM10/PM2.5). There are no NAAQS or PSD increments 

for H2SO4. The TCEQ may also require a demonstration of compliance with the NAAQS and TCEQ 

property line standards for other pollutants. Modeling will be performed based on guidance from the 
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TCEQ during application review. The results of these analyses will be submitted to the TCEQ in a 

separate document. 

 

Aspects of the PSD analysis related to impacts on soils, vegetation, visibility, and Class I areas, as well as 

the demonstration that the proposed project will not cause exceedances of the NAAQS and the PSD 

increments will be included in the air quality analysis report (the dispersion modeling analysis) to be 

provided as a separate submittal. 

 

PSD regulations require collection of up to one year of pre-construction ambient air quality monitoring 

data for each pollutant subject to PSD review unless the air quality impacts from the proposed source or 

modification are shown to be de minimis. The PSD regulations contain de minimis levels for each 

pollutant. The air quality impact analysis, which will be submitted separately from this application, is 

expected to demonstrate that the project is exempt from preconstruction monitoring. The report 

documenting the modeling analysis will verify this assumption. In the event that de minimis pre-

construction monitoring levels are exceeded, representative ambient monitoring data from existing nearby 

monitors may be used in lieu of pre-construction monitoring. 

 

This permit application contains a demonstration that the proposed new facilities will utilize BACT to 

control emissions.  
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EXISTING AUTHORIZATIONS 

Existing authorizations for the Cedar Bayou Station are summarized by Emission Point Number (EPN) in 

the table below. 

 
EPN Description Existing Authorization 

Emission 
Point No. 

Emission Point Description New Source Review Authorization 

CBY1 Cedar Bayou Unit 1 1532 

CBY1 Cedar Bayou Unit 2 1532 

CBY41 Cedar Bayou 4 80289 

CBY42 Cedar Bayou 4 80289 

CBAB2N Auxiliary Boiler 49590 

CBAB3N Auxiliary Boiler 49590 

CBAB Auxiliary Boiler AB1 53235 
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PERMIT FEE  

Pursuant to 30 TAC §116.163(e) for PSD permit reviews, CB5 is remitting a fee of $75,000.  Since the 

maximum potential fee amount is being remitted, a Table 30 fee calculation sheet is not necessary and so 

is not included. A copy of the permit fee check is included in this section. 
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APPENDIX A EMISSION CALCULATIONS FOR CRITERIA 
POLLUTANTS 
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APPENDIX B EMISSION CALCULATIONS FOR GHG POLLUTANTS 
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APPENDIX C FEDERAL APPLICABILITY TABLES 
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APPENDIX D TCEQ EQUIPMENT TABLES 
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APPENDIX E RACT/BACT/LAER CLEARINGHOUSE SUMMARIES 
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APPENDIX F TCEQ NSR WORKBOOK 

 

 





































Texas Commission on Environmental Quality

Form PI-1 General Application

Public Notice

Date:  March 18, 2020

Permit #: ____________

Company:  NRG Cedar Bayou 5, LLC

C. Alternate Language Publication

In some cases, public notice in an alternate language is required. If an elementary or middle school nearest to the facility is in a 

school district required by the Texas Education Code to have a bilingual program, a bilingual notice will be required. If there is no 

bilingual program required in the school nearest the facility, but children who would normally attend those schools are eligible to 

attend bilingual programs elsewhere in the school district, the bilingual notice will also be required. If it is determined that alternate 

language notice is required, you are responsible for ensuring that the publication in the alternate language is complete and 

accurate in that language.

Provide the information for the Presiding Officer(s) of the municipality for this facility site. This is frequently the Mayor. 

We must notify the applicable county judge and presiding officer when a PSD or Nonattainment permit or modification application 

is received. This information can be obtained at:

Title:

Last Name:

Anahuac

Texas

77514

77522

Mailing Address:

https://www.txdirectory.com

Texas

Jimmy Sylvia

First Name:

If this is an application for emissions of GHGs, select either "Separate Public Notice" or 

"Consolidated Public Notice". Note: Separate public notices requires a separate application.

Yes
Is a bilingual program required by the Texas Education Code in the School 

District?

Capetillo

If yes to either question above, list which language(s) are required by the 

bilingual program?

Yes

Mailing Address:

Provide the information for the County Judge for the location where the facility is or will be located.

P.O. Box 939

Brandon 

Consolidated Public Notice

Address Line 2:

City:

State:

ZIP Code:

ZIP Code:

State:

City:

Address Line 2:

Baytown

Mayor of Baytown

P.O. Box 424

Spanish

The Honorable:

D. PSD and Nonattainment Permits Only

No

Are the proposed facilities located within 

100 km or less of an affected state or 

Class I Area?

Are the children who attend either the elementary school or the middle school 

closest to your facility eligible to be enrolled in a bilingual program provided by 

the district?

Version 4.0 Page 4
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APPENDIX G TCEQ EMEW WORKBOOK 
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SIMPLE CYCLE TURBINE 
  



































































Texas Commission on Environmental Quality
Electronic Modeling Evaluation Workbook (EMEW)

Modeling Scenarios

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
Modeling Scenario

Base

Low

Medium

MSS

Readiness

Routine

Scenario Description:

Noted turbine at full load

Noted turbine at low load

Noted turbine at medium load

Noted turbine at startup/shutdown

Noted emergency engine at testing

Project and existing sources at normal operations

Page 1
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3) De Minimis (µg/m3)

SO2 1-hr 20.42

H2SO4 1-hr 1

H2SO4 24-hr 0.3

H2S 1-hr

2.16
(If property is residential, 
recreational, business, or 

commercial)

H2S 1-hr

3.24
(If property is not residential, 

recreational, business, or 
commercial)

Pollutant Averaging Time GLCmax (µg/m3) Standard (µg/m3)

SO2 1-hr 105.35363 1021

H2SO4 1-hr 0.869 50

H2SO4 24-hr 0.467 15

H2S 1-hr

108 
(If property is residential, 
recreational, business, or 

commercial)

H2S 1-hr

162 
(If property is not residential, 

recreational, business, or 
commercial)

Pollutant Averaging Time GLCmax  (µg/m3) De Minimis (µg/m3)

SO2 1-hr 0.653 7.8*

SO2 3-hr 0.461 25

SO2 24-hr 5

SO2 Annual 1

PM10 24-hr 5

NO2 1-hr 2.53355 7.5**

NO2 Annual 0.0881 1

CO 1-hr 2000
CO 8-hr 500

*  https://www.epa.gov/sites/production/files/2015-07/documents/appwso2.pdf

Table 3. Modeling Results for Minor NSR De Minimis

Table 1. Project-Related Modeling Results for State Property Line

Table 2.  Site-wide Modeling Results for State Property Line

Additional information for the De Minimis values listed above can be found at:

**  https://www.tceq.texas.gov/assets/public/permitting/air/memos/guidance_1hr_no2naaqs.pdf
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax  (µg/m3)
Secondary PM2.5 Contribution 

(µg/m3)

Total Conc. = Secondary PM2.5 + 

GLCmax (µg/m3)

PM2.5 24-hr 0 0.00000

PM2.5 Annual 0 0.00000

Table 4. PM2.5 Modeling Results for Minor NSR De Minimis

Additional information for the De Minimis values listed above can be found at:
*  https://www.tceq.texas.gov/permitting/air/modeling/epa-mod-guidance.html
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3) Background (µg/m3)
Total Conc. = [Background  + 

GLCmax] (µg/m3)

SO2 1-hr 0 0

SO2 3-hr 0 0

SO2 24-hr 0 0

SO2 Annual 0 0

PM10 24-hr 0 0

Pb 3-mo 0 0
NO2 1-hr 0 0

NO2 Annual 0 0

CO 1-hr 0 0
CO 8-hr 0 0

Table 5. Total Concentrations for Minor NSR NAAQS (Concentrations > De Minimis)
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

De Minimis (µg/m3)

1.2*

0.2*
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Standard (µg/m3)

196

1300

365

80

150

0.15

188

100

40000
10000
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3)
Secondary PM2.5 Contribution 

(µg/m3)
Background (µg/m3)

PM2.5 24-hr 0 0

PM2.5 Annual 0 0

Table 6. Total Concentrations for Minor NSR NAAQS (Concentrations > De Minimis)
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Total Conc. = [Background  + 

Secondary + GLCmax] (µg/m3)
Standard (µg/m3)

0 35

0 12
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Unit Impact Multipliers

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID Modeling Scenario Averaging Time

GLCmax

(µg/m3 per lb/hr)

GLCmax

(µg/m3 per tpy)

CBY51 SCBY51100 Base 1-hr 0.0225 1.50E-07
CBY51 SCBY51080 Medium 1-hr 0.0253 1.70E-07
CBY51 SCBY51050 Low 1-hr 0.0325 2.15E-07

FUG-MSS SMSSCAT Routine 1-hr 566.02 0.00775
FUG-SCR SFUG_NH35 Routine 1-hr 123.84 0.00219

Facility:

Page 1
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Health Effect Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Step 3 Step 4: Production Step 4: MSS

Chemical Species CAS Number Averaging Time ESL [µg/m3]

10% ESL
Step 3 Modeled GLCmax

[µg/m3]

25 % ESL 
Step 4 Production GLCmax 
since most recent site wide 

modeling [µg/m3] 

10% ESL 
Step 4 Production Project 

Only GLCmax [µg/m3]

50% ESL
Step 4 MSS GLCmax since 

most recent site wide 

modeling [µg/m3]

ammonia 7664-41-7 1-hr 180 6.50

Modeled Health Effect Results (MERA Guidance):

Facility:

Page 1
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Health Effect Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Chemical Species

ammonia

Modeled Health Effect Results (MERA Guidance):

Facility:

Step 5: MSS Only Step 5: Hours of Exceedance Step 6

25% ESL 
Step 4 MSS Project Only 

GLCmax [µg/m3]

Full ESL 
Step 5 GLCmax 

[µg/m3] 

 1X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 2X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 4X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 10X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 
Was Step 6 relied on to fall out of the 

MERA?

Yes (Verify with Permit Reviewer)

Page 30
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Texas Commission on Environmental Quality
Electronic Modeling Evaluation Workbook (EMEW)

General

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Printing Tips: 
While APD does not need a hard copy of the full workbook, you may need to print it for sending to the regional offices, 
local programs, and for public access if notice is required.
1.  The default printing setup for each sheet in the workbook is set for the TCEQ preferred format. The print areas are set 
up to not include the instructions on each sheet.
2. You have access to change all printing settings to fit your needs and printed font size. Some common options include:
    -Change what area you are printing (whole active sheet or a selection);
    -Change the orientation (portrait or landscape);
    -Change the margin size; and
    -Change the scaling (all columns on one sheet, full size, your own custom selection, etc.).

Final Modeling Submittal: 
Anytime final modeling files are being submitted the applicant should notify the following that modeling files are being sent: 
permit reviewer assigned, permit reviewer’s supervisor, and the modeler assigned from the initial submittal.
The following options are available for an applicant to provide modeling (or any other files): 
1.  Applicant can mail or hand deliver the files on an external storage device.
2.  Applicant can email files smaller than 25mb.
3.  Applicant can transfer files through an FTP site:
     a. Applicant may have their own FTP site and can share the files with TCEQ staff.
     b. Applicants can use the TCEQ FTP site. 
Instructions for setting up an account on the TCEQ FTP site are located at:

apirt@tceq.texas.gov

6. If printing the EMEW, follow the directions below to create a workbook header.
7. Printing the EMEW is not required for submitting to the Air Permits Division (APD); however, you may need to print it for 
sending to the regional offices, local programs, and for public access if notice is required. To print the workbook, follow the 
instructions below. Please be aware, several sheets contain large amounts of data and caution should be taken if printing, 
such as the Speciated Emissions sheet.
8. Updates may be necessary throughout the review process. Updated workbooks must be submitted in electronic format 
to APD. For submittal to regional offices, local programs, or public places you only have to print sheets that had updates. 
Be sure to change the headers accordingly.

Note: Since this will be part of the permit application, follow the instructions in the Form PI-1 General Application on where 
to send copies of your EMEW and permit application. The Form PI-1 General Application can be found here:

Create Headers Before Printing: 
1. Right-click one of the workbook’s sheet tabs and "Select All Sheets." 
2. Enter the "Page Layout View" by using the navigation ribbon's View > Workbook Views > Page Layout, or by clicking the 
page layout icon in the lower-right corner of Excel. 
3. Add the date, company name, and permit number (if known) to the upper-right header. Note that this may take up to a 
minute to update your spreadsheet. Select any tab to continue working on the spreadsheet.

EMEW Version No.: Version 2.3

Workbook Instructions:
1. Save a copy of the workbook to your computer or desktop prior to entering data. 
2. Complete all required sections leaving no blanks. You may use the "tab" button or the arrow keys to move to the next 
available cell. Use "enter" to move down a line. Note: drop-downs are case-sensitive.
3. Fill in the workbook in order, do not skip around as this will cause errors. Use caution if changing a previously entered 
entry.
4. Not applicable sections of this workbook will be hidden as data is entered. For example, answering "No" to "Is 
downwash applicable? " will hide these sections of the workbook required only for downwash entry.
5. Email the workbook electronic file (EMEW) and any attachments to the Air Permits Initial Review Team. The subject line 
should read "Company Name - Permit Number (if known) - NSR Permit Application". Email address:

Purpose Statement: 
This workbook is completed by the applicant and submitted to the Texas Commission on Environmental Quality (TCEQ), 
specifically, the Air Dispersion Modeling Team (ADMT) for review. This workbook is a tool available for all projects using 
AERSCREEN, AERMOD, or ISC/ISCPrime for an impacts review and its use is required starting June 1, 2019. Provide the 
workbook with the permit application submittal for any Minor New Source Review project requiring a modeling impacts 
demonstration.

This workbook follows the guidance outlined in the Air Quality Modeling Guidelines (APDG 6232) which can be found here:

https://www.tceq.texas.gov/assets/public/permitting/air/Modeling/guidance/airquality-mod-guidelines6232.pdf

https://www.tceq.texas.gov/permitting/air/guidance/newsourcereview/nsrapp-tools.html

 https://ftps.tceq.texas.gov/help/

Page 1



Texas Commission on Environmental Quality
Electronic Modeling Evaluation Workbook (EMEW)

General

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
Select from the drop 
down:

I agree

Section: Select an X from the 
dropdown menu if 
included:

1 X
2 X
3 X
4
5 X
6
7 X
8 X
9 X
10
11 X
12 X
13 Intermittent Sources X
14 Modeling Scenarios X
15 Monitor Calculations
16 Background Justification
17
18 NAAQS/State Property Line (SPL) Modeling Results X
19 Unit Impact Multipliers X
20 X
21
22 Speciated Chemicals

Area Source Parameters

Health Effects Modeling Results

Volume Source Emissions
Speciated Emissions

Secondary Formation of PM2.5

Modeling File Names

Company Name:

david.castro@powereng.com
Existing Site

Modeling Contact Number:
Modeling Contact Email:

Company Contact Number:
Company Contact Email:

Modeling Contact Name:

713-537-5742
colleen.crenek@nrg.com

David Castro
512-579-3820

Power Engineers, Inc.Modeling Company Name, as applicable:

General

Table of Contents:

Data Type:

100825371
Facility Name: Cedar Bayou Electric Generating Station
Facility Address:
Facility County (select one):

New/Existing Site (select one):
Modeling Date (MM/DD/YYYY):

NAD 83
15

Datum Used (select one):
UTM Zone (select one):

3/18/2020

7705 West Bay Road
Chambers
NRG Cedar Bayou 5 LLC

Area Source Emissions

Volume Source Calculations
Volume Source Parameters
Point and Flare Source Emissions

Building Downwash

Sheet Instructions: Indicate in the Table of Contents which sections are applicable and included for this modeling 
demonstration. Select "X" from the drop down if the item below is included in the workbook.  Note: This workbook is only 
for the following air dispersion models: AERSCREEN, ISC/ISCPrime, and/or AERMOD. If SCREEN3 is used, please use 
the separate Electronic Modeling Evaluation Workbook (EMEW) for SCREEN3 workbook.

Flare Source Parameters
Point Source Parameters

Sheet Title (Click to jump to specific sheet):

Model Options

Administrative Information:

Project Number (6 digits):
Permit Number:
Regulated Entity ID (9 digits):

Facility Information:

Acknowledgement:

I acknowledge that I am submitting an authorized TCEQ Electronic Modeling Evaluation 
Workbook and any necessary attachments. Except for inputting the requested data, I 
have not changed the TCEQ Electronic Modeling Evaluation Workbook in any way, 
including but not limited to changing formulas, formatting, content, or protections.

Ms. Colleen KrenekCompany Contact Name:
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General

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
Select an X from the 
dropdown menu if 
included:

X
X
X
Choose an item

X
X
X
Select an X from the 
dropdown menu if 
included:

Choose an item
Choose an item

X

Choose an item
Choose an item
Choose an item

Choose an item

X

Choose an item
Choose an item

X

Area Map:
Instructions: Mark all that apply in the attached area map.
Annotate schools within 3,000ft of source's nearest property line.

Non-industrial receptors are identified.
All property lines are included.

Instructions: Mark all that apply in the attached plot plan. For larger properties or dense source areas, provide multiple 
zoomed in plot plans that are legible.

Plot Plan:

Property/Fence Lines all visible and marked.
North arrow included.
Clearly marked scale.

Other Attachments
Provide a list in the box below of additional attachments being provided that are not listed above:

PSD Modeling Protocol and State NSR Initial Modeling Summary (includes the "Addtitional 
Attachments noted above)

Description of model setup.
Description and justification of model options selected (i.e., NO2 to NOx in-stack ratios).

Additional Attachments (as applicable):
Note: These are just a few examples of attachments that may need to be included. There may 
be others depending on the scope of the modeling analysis. 

Included Attachments
Instructions: The following are attachments that must be included with any modeling analysis. If 
providing the plot plan and area map with the permit application, ensure there is also a copy with 
the EMEW. The copy can be electronic.

Post Processing using Unit Impact Multipliers (UIMs)
Include documentation on any calculations used with the UIMs (i.e., Step 3 of the MERA).

Tier 3 NO2 analysis

If OLM or PVMRM are used, provide all justification and documentation on using this approach.

Discussion on modeling techniques not discussed in workbook.
Justification for exceedance refinements, as applicable.
Discussion and images for worst-case determination, as applicable.
Single Property Line Designation, as applicable
Include Agreement, Order, and map defining each petitioner.

Processed Met Data Information
Excel spreadsheet of processed meteorology data.
Meteorological Files (all input and outputs).
Source Group Descriptions

Modeling Techniques and Scenarios
Provide all justification and discussion on modeling scenarios used for the modeling analyses. The following boxes are 
examples of approaches that should be provided but is not all inclusive. 
Note: If scalars or factors are being used, please indicate this in the workbook. 

Description of modeling source groups (could be in a tabulated format).

All sources and buildings are clearly labeled.
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Model Options

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

ISC or ISCPrime
X AERMOD

Yes
4274

X X State Property Line
X

I.  Project Information

Instructions: Fill in the information below based on your modeling setup. The selections chosen in 
this sheet will carry throughout the sheet and workbook. Based on selections below, only portions of 
the sheet and workbook will be available. Therefore, it is vital the sheet and workbook are filled out in 
order, do NOT skip around. 

For larger text boxes, double click to type or insert text.

A.  Type of Model Used: Select "X" in all that apply

This line was intentionally left blank.
II.  Air Dispersion Modeling Preliminary Information

A.  Project Overview: In the box below, give a brief Project Overview. To type or insert text in box, 
double click in the box below. Please limit your response to 2000 characters.

NRG Texas Power LLC (NRG Texas) owns and operates the Cedar Bayou Electric Generating Station 
(Cedar Bayou Station) in Baytown, Chambers County, Texas. Air emission sources at the Cedar 
Bayou Station are authorized by several TCEQ Air Permits, various permits by rules (PBRs), and 
plantwide applicability limit (PAL) authorizations. This PSD/NSR air quality permit application is being 
submitted to authorize a new electric generating unit and associated equipment. The new facility will 
operate under the name NRG Cedar Bayou 5 LLC (CB5).  The new facility will be either a simple cycle 
turbine generating unit or a combined cycle generating unit with supplemental fired (duct burners) heat 
recovery steam generator (HRSG) and one steam turbine.

B.  Building Downwash

C.  Type of Analyses: (Select "X" in all that apply)
*PSD projects should submit a protocol and not utilize this form.

Minor NSR NAAQS
Health Effects

AERSCREEN
Enter in all applicable Model Version(s).19191

Is downwash applicable? (Select "Yes" or "No")
Enter BPIP version (AERMOD and ISCPrime only).
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Model Options

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

X SO2 PM10

CO PM2.5

Pb X NO2

H2S X SO2

X H2SO4

State Property Line: List all pollutants that require a modeling review. (Select "X" in all that apply)

Identify the annual NO2 tier used for the ISC/ISCPrime analyses.

Identify which averaging periods are being evaluated for NO2.

Identify the 1-hr NO2 tier used for the AERMOD or AERSCREEN 
analyses.

Identify the annual NO2 tier used for the AERMOD or AERSCREEN 
analyses.

Tier 2: ARM 2

Provide additional information relied on for the Tier 3 analysis for conversion of NOx to NO2 in the box 
below. Note the ozone monitor relied on should be documented in the Monitor Calculations and 
Background Justification Sheets.

Both

D.  Constituents Evaluating: (Select "X" in all that apply)
NAAQS: List all pollutants that require a modeling review. (Select "X" in all that apply)

Identify the 1-hr NO2 tier used for the ISC/ISCPrime analyses.

Health Effects: Fill in the Speciated Emissions sheet with all applicable pollutants, CAS numbers, and 
ESLs. 

Tier 2: ARM 2
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Model Options

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Urban Population Used
X

Zo Value

Albedo

X Medium
High

314227 3292889 Center UTM Northing (meters)
1
No
No
Average
No

AERSURFACE

Bowen Ratio

Rural

If you are using AERSURFACE, please complete the following section:
13016

Default

Center UTM Easting (meters)
AERSURFACE Version Number

Study Radius (km)
Airport? (Select Yes or No)
Continuous Snow Cover (Select Yes or No)
Surface Moisture (Select Wet, Dry, or Average) 
Arid Region? (Select Yes or No) 

Month/Season Assignment

F.  Determination of Surface Roughness: If AERSCREEN or AERMOD is used, fill out the section 
below. 

If you are using AERSCREEN, please enter the following information:

Select "X" in one of the three surface roughness categories:
Low

E.  Dispersion Options: If "Urban" has been selected and this project is using AERMOD or 
AERSCREEN, include the population used. Select "X" in the box to select an option.

Provide any additional justification on the dispersion option selected above:
Default AERMOD option - does not require justification

Select basis for surface roughness:
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Model Options

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Meters (m)

Meters (m)
Yes 5 Years Years used

2011-2015 5 Years

Meters (m) Anemometer Height 
Maximum Temperature
Minimum Temperature
Select whether Adjust u* was used. (Select "Yes" or "No")
For AERSCREEN which met selection was used?

Which analysis(es) relied on 1 year?

Anemometer Height (ISC/ISCPrime only). 

If AERMOD and/or ISC/ISCPrime are selected, please complete the following section:

Which analysis(es) relied on 5 years?

Surface Station

G.  Meteorological Data: 

12917

Provide any other justification for Meteorological Data, as applicable.

Upper Air Station
Profile Base Elevation (AERMOD only)
AERMET Version Number

3937

19191

Was TCEQ pre-processed data 
used?

For other processed meteorological data, provide a description below. In addition, be sure to include 
all raw data, AERSURFACE, AERMINUTE and AERMET input and outputs, and AERMOD ready files 
as an attachment.

For applicants using AERSCREEN, please fill out the boxes below:

4.9

Please enter the year(s) selected for this meteorological data:
1 Year
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Model Options

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Meters (m)
Meters (m)
Meters (m)
Meters (m)
Meters (m)
Meters (m)
Meters (m)
Meters (m)

Meters (m)

X Flat

For AERMOD or ISC/ISCPrime, fill in the following information on your modeled receptor grid. Note: 
Receptor grid resolution (tight, fine, medium, coarse) are based on recommended receptor grid 
spacing per the AQMG, if something outside of this is used, fully describe it below.

Tight Receptor Distance 
Fine Receptor Spacing
Fine Receptor Distance 
Medium Receptor Spacing 

18081 AERMAP Version.
Elevated

If AERSCREEN is selected, enter minimum distance 
to ambient air.

I.  Terrain:

For additional justification on terrain selection, fill in the box below:

Describe any other receptor grid designs (over water, GLCni, SPLD etc.): 

300
100
1000
500
5000
1000
30000

Coarse Receptor Spacing 
Coarse Receptor Distance

Medium Receptor Distance 

25 Tight Receptor Spacing

H.  Receptor Grid: 
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Building Downwash

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Downwash Type Modeled Building ID Tank Diameter (m) Number of Tiers Maximum Height (m) Tier 1 Height (m) Tier 2 Height (m) Tier 3 Height (m) Tier 4 Height (m) Tier 5 Height (m)

Tank CTNKDW 13.716 1 10.668 10.668
Tank CTNKSW 13.716 1 10.668 10.668
Tank CTNKRW 10.0584 1 10.668 10.668

Building BOIL1_2 1 66.4464 66.4464
Building BOIL3 1 64.4652 64.4652
Building HRSG42 1 26.0604 26.0604
Building HRSG41 1 25.146 25.146
Building CT41 1 11.55192 11.55192
Building CT42 1 11.55192 11.55192
Building STG 1 16.6116 16.6116
Building CNTRL4 1 6.096 6.096
Building AIRFLT41 2 24.384 11.55192 24.384
Building AIRFLT42 2 24.384 11.55192 24.384
Building CWT01 1 4.8768 4.8768
Building CWT02 1 4.8768 4.8768
Building CWT04 1 13.716 13.716
Building Unit4A 1 9.144 9.144
Building Unit4B 1 9.144 9.144
Building CGEN101 1 12.00912 12.00912
Building CHRSG 3 33.9852 10.9728 22.479 33.9852
Building CGEN353 1 4.572 4.572 16.48968 23.98776
Building CAUX353 1 4.572 4.572
Building CTNKDSL 1 4.572 4.572
Building CADMN351 1 6.096 6.096
Building CCWT5 1 12.192 12.192

Facility:
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Building Downwash

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Tier 6 Height (m) Tier 7 Height (m) Tier 8 Height (m) Tier 9 Height (m) Tier 10 Height (m)
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Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Source Description

Point Source 
Type Point Source Justification

Easting:
X  [m]

Northing:
Y  [m]

Base 
Elevation 

[m] Height [m]
Exit Temperature 

[K]
Exit Velocity 

[m/s]

CBY51 CCBY51100 Base
Combustion Turbine 1 

(Combined Cycle)
POINT vertical stack 314224.63 3292886.62 5.18 60.96 345.775 19.729

CBY51 CCBY51075 Medium
Combustion Turbine 1 

(Combined Cycle)
POINT vertical stack 314224.63 3292886.62 5.18 60.96 352.287 17.364

CBY51 CCBY51050 Low
Combustion Turbine 1 

(Combined Cycle)
POINT vertical stack 314224.63 3292886.62 5.18 60.96 348.699 13.454

CBY51 CCBYMS51 MSS
Combustion Turbine 1 

(Combined Cycle)
POINT vertical stack 314224.63 3292886.62 5.18 60.96 347.119 12.532

C-TOWER1 CCWT51 Routine Cooling Tower, Unit 5 POINT vertical stack 314267.47 3292909.99 5.27 13.72 310.928 4.572
C-TOWER1 CCWT52 Routine Cooling Tower, Unit 5 POINT vertical stack 314270.00 3292895.11 5.33 13.72 310.928 4.572
C-TOWER1 CCWT53 Routine Cooling Tower, Unit 5 POINT vertical stack 314272.53 3292880.22 5.28 13.72 310.928 4.572
C-TOWER1 CCWT54 Routine Cooling Tower, Unit 5 POINT vertical stack 314275.07 3292865.33 5.15 13.72 310.928 4.572
C-TOWER1 CCWT55 Routine Cooling Tower, Unit 5 POINT vertical stack 314277.60 3292850.45 4.74 13.72 310.928 4.572
C-TOWER1 CCWT56 Routine Cooling Tower, Unit 5 POINT vertical stack 314280.13 3292835.56 4.17 13.72 310.928 4.572
C-TOWER1 CCWT57 Routine Cooling Tower, Unit 5 POINT vertical stack 314282.66 3292820.68 4.52 13.72 310.928 4.572
C-TOWER1 CCWT58 Routine Cooling Tower, Unit 5 POINT vertical stack 314285.19 3292805.79 5.43 13.72 310.928 4.572
AUX-BLR CAB5 Routine Auxiliary Boiler POINT vertical stack 314224.00 3292891.00 5.12 60.96 421.483 10.979
GAS-HTR CHTR_GAS Routine Gas Heater POINT vertical stack 314149.02 3292824.24 4.94 15.24 394.261 7.152

EMGEN CCBYEDG5 Readiness
Emergency Diesel 

Generator
POINT vertical stack 314207.75 3292755.29 5.98 4.57 673.206 98.915

CBY51-LOV CCBYLV51 Routine Unit 1 Lube Oil Vent POINT vertical stack 314236.30 3292831.55 3.31 9.14 0.000 0.001

CBYST1-LOV CCBYLST5 Routine
Steam Turbine 1 Lube Oil 

Vent
POINT vertical stack 314192.26 3292798.18 5.93 9.14 0.000 0.001

FUG-MSS CMSSCEMS Routine
Planned Maintenance 

Activities Fugitives, CEMS
POINT vertical stack 314224.63 3292886.62 5.18 60.96 344.817 13.043

FUG-MSS CMSSFILT Routine
Planned Maintenance 

Activities Fugitives, Filter
POINT ground level fugitive 314210.60 3292822.70 3.39 1.00 0.000 0.001

FUG-MSS CMSSCAT Routine
Planned Maintenance 
Activities Fugitives, 

Catalyst
POINT ground level fugitive 314233.70 3292865.40 5.39 1.00 0.000 0.001

CBY1 CBY1 Routine
Unit 1 Steam Boiler, 

Natural Gas
POINT vertical stack 313716.60 3292665.10 5.41 65.53 414.817 21.245

CBY2 CBY2 Routine
Unit 2 Steam Boiler, 

Natural Gas
POINT vertical stack 313805.10 3292679.30 5.34 65.53 414.817 21.272

CB1-LOV CBYLOV01 Routine Lube Oil Vent, Unit 1 POINT vertical stack 313698.83 3292650.76 5.39 9.14 310.928 1.524
CB2-LOV CBYLOV02 Routine Lube Oil Vent, Unit 2 POINT vertical stack 313827.00 3292673.60 5.34 9.14 310.928 1.524

CBY1EDG CBYEDG1 Readiness
Emergency Diesel 

Generator #1
POINT vertical stack 313759.60 3292673.00 5.38 4.57 783.150 16.154

CBY2EDG CBYEDG2 Readiness
Emergency Diesel 

Generator #2
POINT vertical stack 313776.80 3292676.10 5.36 4.57 783.150 16.154

ACT1 CWT1 Routine Cooling Tower, Unit 1 POINT vertical stack 313666.75 3292732.45 5.42 5.11 0.000 10.363
ACT2 CWT2 Routine Cooling Tower, Unit 2 POINT vertical stack 313850.65 3292762.35 5.49 5.11 0.000 10.363

CBY FUG FUG_NH31 Routine CBY Ammonia Fugitives POINT ground level fugitive 313827.00 3292673.60 5.34 1.00 0.000 0.001
MSSFUG MSSFUG1 Routine MSS Activities, Units 1&2 POINT ground level fugitive 313762.92 3292662.18 5.31 1.00 0.000 0.001

CBY41, CBY4CAP CBY41 Routine Combustion Turbine 41 POINT vertical stack 314034.26 3292869.64 6.23 45.72 394.261 26.213
CBY42, CBY4CAP CBY42 Routine Combustion Turbine 42 POINT vertical stack 313991.78 3292865.13 5.88 45.72 394.261 26.213
CBY41, CBY4CAP CBYMSS41 MSS Combustion Turbine 41 POINT vertical stack 314040.05 3292819.44 5.38 45.72 394.261 26.213
CBY42, CBY4CAP CBYMSS42 MSS Combustion Turbine 42 POINT vertical stack 313996.93 3292811.72 6.14 45.72 394.261 26.213

CBY41-LOV CBYLOV41 Routine Lube Oil Vent, Turbine 41 POINT vertical stack 314040.05 3292819.44 5.38 9.14 310.928 1.524

Facility:

Page 1



Texas Commission on Environmental Quality
Electronic Modeling Evaluation Workbook (EMEW)

Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Source Description

Point Source 
Type Point Source Justification

Easting:
X  [m]

Northing:
Y  [m]

Base 
Elevation 

[m] Height [m]
Exit Temperature 

[K]
Exit Velocity 

[m/s]
CBY42-LOV CBYLOV42 Routine Lube Oil Vent, Turbine 42 POINT vertical stack 313996.93 3292811.72 6.14 9.14 310.928 1.524

U4ST-LOV CBYLVST4 Routine
Lube Oil Vent, Unit 4 

Steam Turbine
POINT vertical stack 314087.03 3292806.57 4.89 9.14 310.928 1.524

BS-GEN GEN_BS Routine Black Start Generator POINT vertical stack 314082.20 3292741.10 5.74 4.57 783.150 16.154
C-Tower1 CWT4 Routine Cooling Tower, Unit 4 POINT vertical stack 313935.58 3292827.90 5.32 13.72 0.000 8.839
FUG-SCR FUG_NH34 Routine Fugitives, SCR Piping POINT ground level fugitive 314014.10 3292861.06 6.21 1.00 0.000 0.001
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Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Source Description

Point Source 
Type Point Source Justification

Easting:
X  [m]

Northing:
Y  [m]

Base 
Elevation 

[m] Height [m]
Exit Temperature 

[K]
Exit Velocity 

[m/s]
MSSFUG MSSFUG4 Routine MSS Activities, Unit 4 POINT ground level fugitive 313987.00 3292861.10 5.84 1.00 0.000 0.001

AB1 AB1 Routine Auxiliary Boiler 1 POINT vertical stack 313717.00 3292676.00 5.43 65.53 633.150 7.285
CBAB2N AB2N Routine Auxiliary Boiler 2 POINT vertical stack 313717.00 3292676.00 5.43 65.53 633.150 7.285
CBAB3N AB3N Routine Auxiliary Boiler 3 POINT vertical stack 313717.00 3292676.00 5.43 65.53 633.150 7.285

SCRMSS MSSSCR4 Routine
MSS Activities - SCR, Unit 

4
POINT ground level fugitive 313827.00 3292673.60 5.34 1.00 0.000 0.001
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Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Diameter [m]

7.010

7.010

7.010

7.010

6.096
6.096
6.096
6.096
6.096
6.096
6.096
6.096
1.219
0.610

0.305

0.001

0.001

7.010

0.001

0.001

7.925

7.925

0.152
0.152

0.229

0.229

4.267
4.267
0.001
0.001
5.486
5.486
5.486
5.486
0.152
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Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Diameter [m]
0.152

0.152

0.229
4.267
0.001
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Point Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Diameter [m]
0.001
4.237
4.237
4.237

0.001
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Volume Source Calculations

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

Footprint of 
Source

Length (m)

Footprint of 
Source

Width (m)

Length of Side (making 
it a square)

SQRT(L * W)

Type of Volume Source (sigma y)

Pick from drop-down

Sigma Y

(m)

Vertical Span

Min Release (m)

Vertical Span

Max Release 
(m)

Vertical 
Dimension

(m) 

FUG-SCR CFUG_NH35 10.67 36.88 19.84 Single Volume Source 4.61 0.00 25.15 25.15
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00
0.00 Incomplete 0.00

Facility:
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Volume Source Calculations

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Type of Volume Source (sigma z)

Pick from drop-down

Release Height
(middle point of 
vertical span)

(m)

Building Name
(if on/adjacent to a 

building)
Pick from drop-down

Adjacent Building 
Height, if applicable

(m)

Sigma Z

(m)

Surface-Based Source 12.57 11.70
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
0.00 Incomplete
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Volume Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

Modeled 
Release 

Height [m]

Modeled 
Length X 

[m]

Lateral 
Dimension
SigmaY [m]

Vertical 
Dimension
SigmaZ [m]

Modeling 
Scenario

Easting:
X  [m]

Northing:
Y  [m]

Base 
Elevation 

[m] Source Description

FUG-SCR CFUG_NH35 12.57 19.84 4.61 11.70 Routine 314228.13 3292866.13 5.38 Ammonia Component Fugitives

Facility:
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Volume Source Parameters

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Volume Source Size Justification

Piping surrounding SCR structure
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Point + Flare Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Pollutant

Modeled Averaging 
Time Standard Type Review Context

Intermittent 
Source? 

Modeled Emission 
Rate  [lb/hr]

CBY51 CCBY51100 Base Generic 1-hr No 1.00
CBY51 CCBY51075 Medium Generic 1-hr No 1.00
CBY51 CCBY51050 Low Generic 1-hr No 1.00

FUG-SCR CFUG_NH35 Routine Generic 1-hr No 1.00
CBY51 CCBY51100 Base NOx 1-hr NAAQS SIL analysis No 26.88
CBY51 CCBY51075 Medium NOx 1-hr NAAQS SIL analysis No 16.20
CBY51 CCBY51050 Low NOx 1-hr NAAQS SIL analysis No 14.58
CBY51 CCBYMS51 MSS NOx 1-hr NAAQS SIL analysis No 43.96

AUX-BLR CAB5 Routine NOx 1-hr NAAQS SIL analysis No 0.891
GAS-HTR CHTR_GAS Routine NOx 1-hr NAAQS SIL analysis No 0.116

EMGEN CCBYEDG5 Readiness NOx 1-hr NAAQS SIL analysis Yes 0.0388

FUG-MSS CMSSCEMS Routine NOx 1-hr NAAQS SIL analysis No 1.19E-04
CBY51 CCBY51100 Base NOx Annual NAAQS SIL analysis No 27.66
CBY51 CCBYMS51 MSS NOx Annual NAAQS SIL analysis No 0.386

AUX-BLR CAB5 Routine NOx Annual NAAQS SIL analysis No 0.203
GAS-HTR CHTR_GAS Routine NOx Annual NAAQS SIL analysis No 0.116
EMGEN CCBYEDG5 Readiness NOx Annual NAAQS SIL analysis No 0.485

FUG-MSS CMSSCEMS Routine NOx Annual NAAQS SIL analysis No 2.73E-07
CBY51 CCBY51100 Base SO2 1-hr NAAQS SIL analysis No 10.64
CBY51 CCBY51075 Medium SO2 1-hr NAAQS SIL analysis No 6.42
CBY51 CCBY51050 Low SO2 1-hr NAAQS SIL analysis No 5.73

AUX-BLR CAB5 Routine SO2 1-hr NAAQS SIL analysis No 0.249
GAS-HTR CHTR_GAS Routine SO2 1-hr NAAQS SIL analysis No 0.0270

EMGEN CCBYEDG5 Readiness SO2 1-hr NAAQS SIL analysis Yes 2.90E-05

CBY51 CCBY51100 Base SO2 3-hr NAAQS SIL analysis No 10.64
CBY51 CCBY51075 Medium SO2 3-hr NAAQS SIL analysis No 6.42
CBY51 CCBY51050 Low SO2 3-hr NAAQS SIL analysis No 5.73

AUX-BLR CAB5 Routine SO2 3-hr NAAQS SIL analysis No 0.249
GAS-HTR CHTR_GAS Routine SO2 3-hr NAAQS SIL analysis No 0.0270

EMGEN CCBYEDG5 Readiness SO2 3-hr NAAQS SIL analysis No 0.00529

CBY51 CCBY51100 Base SO2 1-hr State Property Line Site Wide No 10.64
CBY51 CCBY51075 Medium SO2 1-hr State Property Line Site Wide No 6.42
CBY51 CCBY51050 Low SO2 1-hr State Property Line Site Wide No 5.73

AUX-BLR CAB5 Routine SO2 1-hr State Property Line Site Wide No 0.249
GAS-HTR CHTR_GAS Routine SO2 1-hr State Property Line Site Wide No 0.0270

EMGEN CCBYEDG5 Readiness SO2 1-hr State Property Line Site Wide No 0.0159

CBY1 CBY1 Routine SO2 1-hr State Property Line Site Wide No 112.00
CBY2 CBY2 Routine SO2 1-hr State Property Line Site Wide No 112.00

CBY1EDG CBYEDG1 Readiness SO2 1-hr State Property Line Site Wide No 0.190

CBY2EDG CBYEDG2 Readiness SO2 1-hr State Property Line Site Wide No 0.190

CBY41, CBY4CAP CBY41 Routine SO2 1-hr State Property Line Site Wide No 17.70
CBY42, CBY4CAP CBY42 Routine SO2 1-hr State Property Line Site Wide No 17.70

BS-GEN GEN_BS Routine SO2 1-hr State Property Line Site Wide No 0.190
MSSFUG MSSFUG4 Routine SO2 1-hr State Property Line Site Wide No 0.0100

Facility:
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Point + Flare Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Pollutant

Modeled Averaging 
Time Standard Type Review Context

Intermittent 
Source? 

Modeled Emission 
Rate  [lb/hr]

AB1 AB1 Routine SO2 1-hr State Property Line Site Wide No 0.150
CBAB2N AB2N Routine SO2 1-hr State Property Line Site Wide No 0.210
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Point + Flare Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Pollutant

Modeled Averaging 
Time Standard Type Review Context

Intermittent 
Source? 

Modeled Emission 
Rate  [lb/hr]

CBAB3N AB3N Routine SO2 1-hr State Property Line Site Wide No 0.210
CBY51 CCBY51100 Base H2SO4 1-hr State Property Line Site Wide No 7.00
CBY51 CCBY51075 Medium H2SO4 1-hr State Property Line Site Wide No 4.23
CBY51 CCBY51050 Low H2SO4 1-hr State Property Line Site Wide No 3.77

CBY41, CBY4CAP CBY41 Routine H2SO4 1-hr State Property Line Site Wide No 2.70
CBY42, CBY4CAP CBY42 Routine H2SO4 1-hr State Property Line Site Wide No 2.70

CBY51 CCBY51100 Base H2SO4 24-hr State Property Line Site Wide No 7.00
CBY51 CCBY51075 Medium H2SO4 24-hr State Property Line Site Wide No 4.23
CBY51 CCBY51050 Low H2SO4 24-hr State Property Line Site Wide No 3.77

CBY41, CBY4CAP CBY41 Routine H2SO4 24-hr State Property Line Site Wide No 2.70
CBY42, CBY4CAP CBY42 Routine H2SO4 24-hr State Property Line Site Wide No 2.70
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Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

FUG-SCR CFUG_NH35
CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050
CBY51 CCBYMS51

AUX-BLR CAB5
GAS-HTR CHTR_GAS

EMGEN CCBYEDG5

FUG-MSS CMSSCEMS
CBY51 CCBY51100
CBY51 CCBYMS51

AUX-BLR CAB5
GAS-HTR CHTR_GAS
EMGEN CCBYEDG5

FUG-MSS CMSSCEMS
CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

AUX-BLR CAB5
GAS-HTR CHTR_GAS

EMGEN CCBYEDG5

CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

AUX-BLR CAB5
GAS-HTR CHTR_GAS

EMGEN CCBYEDG5

CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

AUX-BLR CAB5
GAS-HTR CHTR_GAS

EMGEN CCBYEDG5

CBY1 CBY1
CBY2 CBY2

CBY1EDG CBYEDG1

CBY2EDG CBYEDG2

CBY41, CBY4CAP CBY41
CBY42, CBY4CAP CBY42

BS-GEN GEN_BS
MSSFUG MSSFUG4

Facility:

Basis of Emission Rate
Scalars or Factors 

Used? Scalar/Factor in Use

Generic Modeling No
Generic Modeling No
Generic Modeling No
Generic Modeling No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No

Emergency engine tested once per 
month no more than 30 min

No

Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No
Project increase No

Emergency engine tested once per 
month no more than 30 min

No

Project increase No
Project increase No
Project increase No
Project increase No
Project increase No

Emergency engine tested once per 
month no more than 30 min

No

Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No

Emergency engine tested once per 
month no more than 30 min

No

Sitewide total No
Sitewide total No

Emergency engine tested once per 
month no more than 30 min

No

Emergency engine tested once per 
month no more than 30 min

No

Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
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Point + Flare Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

CBY51 CCBY51100AB1 AB1
CBAB2N AB2N

Basis of Emission Rate
Scalars or Factors 

Used? Scalar/Factor in Use

Sitewide total No
Sitewide total No
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Point + Flare Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

CBY51 CCBY51100CBAB3N AB3N
CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

CBY41, CBY4CAP CBY41
CBY42, CBY4CAP CBY42

CBY51 CCBY51100
CBY51 CCBY51075
CBY51 CCBY51050

CBY41, CBY4CAP CBY41
CBY42, CBY4CAP CBY42

Basis of Emission Rate
Scalars or Factors 

Used? Scalar/Factor in Use

Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
Sitewide total No
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Volume Source Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Pollutant

Modeled Averaging 
Time Standard Type Review Context

Intermittent 
Source? 

Modeled Emission 
Rate  [lb/hr]

FUG-SCR CFUG_NH35 Routine Generic 1-hr No 1.00

Facility:
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Volume Source Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

FUG-SCR CFUG_NH35

Facility:

Basis of Emission Rate
Scalars or Factors 

Used? Scalar/Factor in Use

Generic Modeling No

Page 17
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Speciated Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
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CAS # Chemical Species Other Species
Short-Term ESL

(µg/m³)
Long-Term ESL

(µg/m³)

7664-41-7 ammonia 180 92
7783-20-2 ammonium sulfate Must Meet NAAQS Must Meet NAAQS

Speciated Emissions by Model ID
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Speciated Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

CAS #

7664-41-7
7783-20-2

Speciated Emissions by Model ID
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Combined Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID
Modeling 
Scenario Pollutant

Modeled Averaging 
Time Standard Type Review Context Intermittent

CBY51 CCBY51100 Base Generic 1-hr No
CBY51 CCBY51075 Medium Generic 1-hr No
CBY51 CCBY51050 Low Generic 1-hr No
FUG-SCR CFUG_NH35 Routine Generic 1-hr No
CBY51 CCBY51100 Base NOx 1-hr NAAQS SIL analysis No
CBY51 CCBY51075 Medium NOx 1-hr NAAQS SIL analysis No
CBY51 CCBY51050 Low NOx 1-hr NAAQS SIL analysis No
CBY51 CCBYMS51 MSS NOx 1-hr NAAQS SIL analysis No
AUX-BLR CAB5 Routine NOx 1-hr NAAQS SIL analysis No
GAS-HTR CHTR_GAS Routine NOx 1-hr NAAQS SIL analysis No
EMGEN CCBYEDG5 Readiness NOx 1-hr NAAQS SIL analysis Yes
FUG-MSS CMSSCEMS Routine NOx 1-hr NAAQS SIL analysis No
CBY51 CCBY51100 Base NOx Annual NAAQS SIL analysis No
CBY51 CCBYMS51 MSS NOx Annual NAAQS SIL analysis No
AUX-BLR CAB5 Routine NOx Annual NAAQS SIL analysis No
GAS-HTR CHTR_GAS Routine NOx Annual NAAQS SIL analysis No
EMGEN CCBYEDG5 Readiness NOx Annual NAAQS SIL analysis No
FUG-MSS CMSSCEMS Routine NOx Annual NAAQS SIL analysis No
CBY51 CCBY51100 Base SO2 1-hr NAAQS SIL analysis No
CBY51 CCBY51075 Medium SO2 1-hr NAAQS SIL analysis No
CBY51 CCBY51050 Low SO2 1-hr NAAQS SIL analysis No
AUX-BLR CAB5 Routine SO2 1-hr NAAQS SIL analysis No
GAS-HTR CHTR_GAS Routine SO2 1-hr NAAQS SIL analysis No
EMGEN CCBYEDG5 Readiness SO2 1-hr NAAQS SIL analysis Yes
CBY51 CCBY51100 Base SO2 3-hr NAAQS SIL analysis No
CBY51 CCBY51075 Medium SO2 3-hr NAAQS SIL analysis No
CBY51 CCBY51050 Low SO2 3-hr NAAQS SIL analysis No
AUX-BLR CAB5 Routine SO2 3-hr NAAQS SIL analysis No
GAS-HTR CHTR_GAS Routine SO2 3-hr NAAQS SIL analysis No
EMGEN CCBYEDG5 Readiness SO2 3-hr NAAQS SIL analysis No
CBY51 CCBY51100 Base SO2 1-hr State Property Line Site Wide No
CBY51 CCBY51075 Medium SO2 1-hr State Property Line Site Wide No
CBY51 CCBY51050 Low SO2 1-hr State Property Line Site Wide No
AUX-BLR CAB5 Routine SO2 1-hr State Property Line Site Wide No
GAS-HTR CHTR_GAS Routine SO2 1-hr State Property Line Site Wide No
EMGEN CCBYEDG5 Readiness SO2 1-hr State Property Line Site Wide No
CBY1 CBY1 Routine SO2 1-hr State Property Line Site Wide No
CBY2 CBY2 Routine SO2 1-hr State Property Line Site Wide No
CBY1EDG CBYEDG1 Readiness SO2 1-hr State Property Line Site Wide No
CBY2EDG CBYEDG2 Readiness SO2 1-hr State Property Line Site Wide No
CBY41, CBY4CAP CBY41 Routine SO2 1-hr State Property Line Site Wide No
CBY42, CBY4CAP CBY42 Routine SO2 1-hr State Property Line Site Wide No
BS-GEN GEN_BS Routine SO2 1-hr State Property Line Site Wide No
MSSFUG MSSFUG4 Routine SO2 1-hr State Property Line Site Wide No
AB1 AB1 Routine SO2 1-hr State Property Line Site Wide No
CBAB2N AB2N Routine SO2 1-hr State Property Line Site Wide No
CBAB3N AB3N Routine SO2 1-hr State Property Line Site Wide No
CBY51 CCBY51100 Base H2SO4 1-hr State Property Line Site Wide No
CBY51 CCBY51075 Medium H2SO4 1-hr State Property Line Site Wide No
CBY51 CCBY51050 Low H2SO4 1-hr State Property Line Site Wide No
CBY41, CBY4CAP CBY41 Routine H2SO4 1-hr State Property Line Site Wide No
CBY42, CBY4CAP CBY42 Routine H2SO4 1-hr State Property Line Site Wide No
CBY51 CCBY51100 Base H2SO4 24-hr State Property Line Site Wide No
CBY51 CCBY51075 Medium H2SO4 24-hr State Property Line Site Wide No
CBY51 CCBY51050 Low H2SO4 24-hr State Property Line Site Wide No
CBY41, CBY4CAP CBY41 Routine H2SO4 24-hr State Property Line Site Wide No
CBY42, CBY4CAP CBY42 Routine H2SO4 24-hr State Property Line Site Wide No
FUG-SCR CFUG_NH35 Routine Generic 1-hr No

Page 1



Texas Commission on Environmental Quality
Electronic Modeling Evaluation Workbook (EMEW)

Combined Emissions

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
Source 
Type

Modeled Emission 
Rate [lb/hr]

Point 1.00
Point 1.00
Point 1.00

Volume 1.00
Point 26.88
Point 16.20
Point 14.58
Point 43.96
Point 0.89
Point 0.12
Point 0.04
Point 0.00
Point 27.66
Point 0.39
Point 0.20
Point 0.12
Point 0.48
Point 0.00
Point 10.64
Point 6.42
Point 5.73
Point 0.25
Point 0.03
Point 0.00
Point 10.64
Point 6.42
Point 5.73
Point 0.25
Point 0.03
Point 0.01
Point 10.64
Point 6.42
Point 5.73
Point 0.25
Point 0.03
Point 0.02
Point 112.00
Point 112.00
Point 0.19
Point 0.19
Point 17.70
Point 17.70
Point 0.19
Point 0.01
Point 0.15
Point 0.21
Point 0.21
Point 7.00
Point 4.23
Point 3.77
Point 2.70
Point 2.70
Point 7.00
Point 4.23
Point 3.77
Point 2.70
Point 2.70

Volume 1.00
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Intermittent Sources

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID Pollutant Review Context Modeling Scenario
Modeled Emission 

Rate (lb/hr)
Emergency 

Engine?
Maximum Emission Rate 

(lb/hr)
# Events per 

year
Hours per 

Event Hours per Year

EMGEN CCBYEDG5 NOx SIL analysis Readiness 0.0388 Yes 42.48 12 0.5 6
EMGEN CCBYEDG5 SO2 SIL analysis Readiness 2.90E-05 Yes 0.0318 12 0.5 6

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Facility: 
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Intermittent Sources

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID

EMGEN CCBYEDG5
EMGEN CCBYEDG5

Facility: 

Calculated emission 
rate (lb/hr)

List Intermittent Sources operating 
simultaneously

Describe any other justification for 
intermittent 

0.0388 no other intermittent sources operating
2.90E-05 no other intermittent sources operating

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_
Modeling Scenario

Base

Low

Medium

MSS

Readiness

Routine

Scenario Description:

Noted turbine at full load

Noted turbine at low load

Noted turbine at medium load

Noted turbine at startup/shutdown

Noted emergency engine at testing

Project and existing sources at normal operations
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3) De Minimis (µg/m3)

SO2 1-hr 20.42

H2SO4 1-hr 1

H2SO4 24-hr 0.3

H2S 1-hr

2.16
(If property is residential, 
recreational, business, or 

commercial)

H2S 1-hr

3.24
(If property is not residential, 

recreational, business, or 
commercial)

Pollutant Averaging Time GLCmax (µg/m3) Standard (µg/m3)

SO2 1-hr 105.36555 1021

H2SO4 1-hr 1.40969 50

H2SO4 24-hr 0.836 15

H2S 1-hr

108 
(If property is residential, 
recreational, business, or 

commercial)

H2S 1-hr

162 
(If property is not residential, 

recreational, business, or 
commercial)

Pollutant Averaging Time GLCmax  (µg/m3) De Minimis (µg/m3)

SO2 1-hr 1.31205 7.8*

SO2 3-hr 1.42355 25

SO2 24-hr 5

SO2 Annual 1

PM10 24-hr 5

NO2 1-hr 7.00104 7.5**

NO2 Annual 0.237 1

CO 1-hr 2000
CO 8-hr 500

*  https://www.epa.gov/sites/production/files/2015-07/documents/appwso2.pdf

Table 3. Modeling Results for Minor NSR De Minimis

Table 1. Project-Related Modeling Results for State Property Line

Table 2.  Site-wide Modeling Results for State Property Line

Additional information for the De Minimis values listed above can be found at:

**  https://www.tceq.texas.gov/assets/public/permitting/air/memos/guidance_1hr_no2naaqs.pdf
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax  (µg/m3)
Secondary PM2.5 Contribution 

(µg/m3)

Total Conc. = Secondary PM2.5 + 

GLCmax (µg/m3)

PM2.5 24-hr 0 0.00000

PM2.5 Annual 0 0.00000

Table 4. PM2.5 Modeling Results for Minor NSR De Minimis

Additional information for the De Minimis values listed above can be found at:
*  https://www.tceq.texas.gov/permitting/air/modeling/epa-mod-guidance.html
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3) Background (µg/m3)
Total Conc. = [Background  + 

GLCmax] (µg/m3)

SO2 1-hr 0 0

SO2 3-hr 0 0

SO2 24-hr 0 0

SO2 Annual 0 0

PM10 24-hr 0 0

Pb 3-mo 0 0
NO2 1-hr 0 0

NO2 Annual 0 0

CO 1-hr 0 0
CO 8-hr 0 0

Table 5. Total Concentrations for Minor NSR NAAQS (Concentrations > De Minimis)
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

De Minimis (µg/m3)

1.2*

0.2*
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Standard (µg/m3)

196

1300

365

80

150

0.15

188

100

40000
10000
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Pollutant Averaging Time GLCmax (µg/m3)
Secondary PM2.5 Contribution 

(µg/m3)
Background (µg/m3)

PM2.5 24-hr 0 0

PM2.5 Annual 0 0

Table 6. Total Concentrations for Minor NSR NAAQS (Concentrations > De Minimis)
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NAAQS-SPL Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Total Conc. = [Background  + 

Secondary + GLCmax] (µg/m3)
Standard (µg/m3)

0 35

0 12
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Unit Impact Multipliers

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

EPN Model ID Modeling Scenario Averaging Time

GLCmax

(µg/m3 per lb/hr)

GLCmax

(µg/m3 per tpy)

CBY51 CCBY51100 Base 1-hr 0.131 2.09E-06
CBY51 CCBY51075 Medium 1-hr 0.139 2.21E-06
CBY51 CCBY51050 Low 1-hr 0.174 2.99E-06

FUG-SCR CFUG_NH35 Routine 1-hr 253.04 0.00556
FUG-SCR CFUG_NH35 Routine 1-hr 121.10 0.00210

Facility:
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Health Effect Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Step 3 Step 4: Production Step 4: MSS

Chemical Species CAS Number Averaging Time ESL [µg/m3]

10% ESL
Step 3 Modeled GLCmax

[µg/m3]

25 % ESL 
Step 4 Production GLCmax 
since most recent site wide 

modeling [µg/m3] 

10% ESL 
Step 4 Production Project 

Only GLCmax [µg/m3]

50% ESL
Step 4 MSS GLCmax since 

most recent site wide 

modeling [µg/m3]

ammonia 7664-41-7 1-hr 180 9.71

Modeled Health Effect Results (MERA Guidance):

Facility:
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Health Effect Modeling Results

Date: _03/18/20_
Permit #: ___TBD__

Company Name: _NRG Cedar Bayou 5 LLC_

Chemical Species

ammonia

Modeled Health Effect Results (MERA Guidance):

Facility:

Step 5: MSS Only Step 5: Hours of Exceedance Step 6

25% ESL 
Step 4 MSS Project Only 

GLCmax [µg/m3]

Full ESL 
Step 5 GLCmax 

[µg/m3] 

 1X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 2X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 4X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 

 10X ESL GLCmax 
Step 5 MSS Hours of 

Exceedance 
Was Step 6 relied on to fall out of the 

MERA?

Yes (Verify with Permit Reviewer)
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