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From: Salamy, Jerry/ SAC 
Sent: Tuesday, October 13, 2015 2:43 PM 
To: Andrew Lee <Alee@agmd.gov> 
Cc: Mohsen Nazemi <MNazemi1@aqmd.gov>; Ann Mi llican <AMillican@aqmd.gov>; Charles Tupac 
<ctupac@agmd.gov>; John Vee <JYee@agmd.gov>; Chris Perri <CPerri@agmd.gov>; 
stephen.okane@aes.com; M ason, Robert/SCO <Robert.Mason@CH2M.com>; Engel, Elyse/ SJC 
<Elyse.Engel@ch2m.com>; Salazar, Cindy/SCO <cindy.salazar@ch2m.com> 
Subject: Amended Huntington Beach Energy Project Air Permit Completeness Response (Facility 10 
115389) 

Andrew, 

Attached is AES's response to those items identified as incomplete in your September 30, 2015 
Amended Huntington Beach Energy Project completeness determination letter. This response includes 
the following items. 

• An updated best available control technology assessment for both criteria and greenhouse 

gases 

• The permit unit, control device, emission estimates, and stack parameters presented in a 

tabular format 

• A detailed compliance assessment demonstrating compliance with applicable 

federal/state/local air quality rules and regulations 

• Details start-up emissions for the combined cycle generating unit 

• The auxiliary boiler's selective catalytic reduction system manufacturer, model, and size details 

• Facility operating parameters, including the number/type of start-up and shutdowns per day, 

month, and year. 

• AES Corporation's certification that all major California sources owned and operated by AES are 

in compliance with applicable air quality regulations 

• Decommissioning plan details for Huntingt on Beach Generat ing Station Units 1 and 2 and 

Redondo Beach Generating Station Unit 7. 

A hard copy of the attached document wi ll be delivered to your attention. If you have any questions, 
please let me know. 

Thanks, 

Jerry Sa/amy 
Principal Project Manager 
CH2MHILL 
2485 Natomas Park Drive, Suite 600 
Sacramento, CA 95833 
Office Phone: 916.286.0207 
Cell Phone: 916.769.8919 



October 12, 2015 

Mr. Andrew Lee, P.E. 

Senior Engineering Manager 

Engineering and Compliance 

South Coast Air Quality Management District 

21865 Copley Drive 

Diamond Bar, CA 91765-4178 

AES 
Huntington Beach 

AES Huntington Beach. UC 
21730 Newland Street 
Huntington Beach, CA 92646 

tel 562 493 7891 
fax 562 493 7320 

Subject: Huntington Beach Energy Project Permit Application (Facility ID 115389) 

Dear Mr. Lee: 

AES Huntington Beach, LLC (AES) is submitting this letter in response to the South Coast Air Quality 

Management District's (SCAQMD) September 30, 2015, request for additional information pertaining to the 

Huntington Beach Energy Project' s (HBEP) air permit application. This letter presents AES's responses to the 

requested information. 

1) Provide a Criteria Pollutant and GHG Best Available Control Technology Assessment 

Response: Attachment 1 presents a revised criteria pollutant and greenhouse gas (GHG) Best Available 

Control Technology (BACT) assessment. 

2) Provide Data in Tabular Format 

Response: Attachment 2 provides a description of the HBEP with equipment and emissions data presented 

in a tabular format consistent with the format of the HBEP Final Determination of Compliance. Appendix A 

to Attachment 2 presents the air quality impacts expected from operation of the HBEP. 

3) Provide a Detailed Assessment of How the Turbines will Compty with Applicable Federal/State/Local 
Rules and Regulations 

Response: Attachment 2 presents a detailed assessment of how the HBEP complies with applicable 
federal, state, and local rules and regulations. 

4) Provide Detailed Startup Emissions for the Combined-cycle Generating Unit 

Response: Attachment 3 presents the combined-cycle power block startup emissions in a format 
consistent with the simple-cycle power block startup emissions data. 

5) Provide Manufacturer Name. Type, and Size Information for the Auxiliary Boiler Selective Catalytic 

Reduction System 
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Response: Attachment 2, Section 2.4 [Air Pollution Control (APC) Equipment] presents the manufacturer 
name, type, and size information for the auxiliary boiler selective catalytic reduction system. 

6) Provide the Proposed Maximum Number of Daily Startups for Each Turbine 

Response: Each turbine is assumed to start up twice per day, or 62 startups per month. Attachment 2 
presents a detailed description of the number and type of daily, monthly, and annual startup and shutdown 
events for each turbine type. 

7) Provide a Statement Certifying that All Major California Sources OWned or Operated by AES 

Corporation are in Compliance with Applicable Air Quality Regulations 

Response: 

I, Stephen O'Kane, as a corporate office of AES Huntington Beach, LLC, certify that all major 
stationary sources, as defined in the jurisdiction where the facilities are located, that are owned 
or operated by AES in the State of California are subject to emission limitations and are in 
compliance or on a schedule for compliance with all applicable emission limitations and 
standards under the Clean Air Act. 

8) Provide a Decommissioning Plan for Huntington Beach Generating Station Units 1 and 2 and Redondo 

Beach Generating Station Unit 7 

Response: AES will submit a retirement plan to the District for AES Huntington Beach Generating Station 
Units 1 and 2 and Redondo Beach Generating Station Unit 7 to demonstrate compliance with SCAQMD Rule 
1304(a)(2), subsequent to the approval of the HBEP license amendment by the California Energy 
Commission (CEC) and prior to the issuance of a Permit to Construct from the SCAQMD. AES has 
successfully retired other units at the Huntington Beach Generating Station to the SCAQMD's satisfaction 
and does not believe that actual retirement plans for these units should be required in order to complete 
the preliminary or final determination of compliance for HBEP. 

If you require further information, please do not hesitate contacting me at 562-493-7840. 

Stephen O'Kane 

Manager 

AES Huntington Beach, LLC 

Attachments 

cc: Robert Mason/CH2M HILL 
Jennifer Didlo/AES 
Melissa Foster/Steel Rives 
Jerry Salamy/CH2M Hill 
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SECTION 1 

Project Description 

1 . 1 Project Overview 
AES Southland Development, LLC (AES) proposes to construct the Huntington Beach Energy Project (HBEP or 
Project) at the existing AES Huntington Beach Generating Station site at 21730 Newland Street, Huntington Beach, 
California 92646. The HBEP will consist of two power blocks, with one power block consisting of a two-on-one 
combined-cycle power block with a capacity of 644 megawatts (MW) and a second power block consisting of two 
simple-cycle gas turbines with a capacity of 200 MW. 

The combined-cycle power block will consist of two General Electric (GE) Frame 7FA.OS combustion turbine 
generators (CTG), one steam turbine generator (STG), an auxiliary boiler, and an air-cooled condenser. Each CTG 
will be equipped with an unfired heat recovery steam generator (HRSG). The CTGs will use dry low oxides of 

nitrogen (NOx) (DLN) burners and selective catalytic reduction (SCR) to limit NOx emissions to 2 parts per million 
by volume (ppmv). Emissions of carbon monoxide (CO) will be limited to 2 ppmv and volatile organic compounds 
(VOC) to 2 ppmv through the use of best combustion practices and an oxidation catalyst. Best combustion 
practices and burning pipeline-quality natural gas will minimize emissions of the remaining pollutants. 

The simple-cycle power block will consist of two GE LMS-100PB CTGs and an air-cooled fin-fan cooler. The CTGs 
will use DLN burners and SCR to limit NOx emissions to 2.5 ppmv. Emissions of CO will be limited to 4 ppmv and 
VOC to 2 ppmv through the use of best combustion practices and an oxidation catalyst. Best combustion practices 
and burning pipeline-qua lity natural gas will minimize emissions of the remaining pollutants. 

The auxiliary boiler will be a natural-gas-fired unit, including flue gas recirculation and SCR to reduce NOx and CO 
emissions to 5 ppmv and 50 ppmv, respectively. The auxiliary boiler will be used to reduce the startup durat ion of 
the combined-cycle power block, thereby reducing air emissions. 

The HBEP will retain the use of the two existing 275-horsepower (hp) diesel-fired emergency fire water pumps 
installed during the Huntington Beach Generating Station Units 3 and 4 retooling project in 2001. Because the 
existing fire water pumps are permitted sources by the South Coast Air Quality Management District (SCAQMD) 
and are neither being modified nor will their operating profile change, AES has not included the fire pumps in the 
best available control technology (BACT) analysis for the HBEP. 

Authorization for the construction and operation of the HBEP will be through the California Energy Commission 
(CEC} licensing process and the SCAQMD New Source Review/Prevention of Significant Deterioration (NSR/PSD) 
permitting process. Because the HBEP includes the use of steam to generate electricity, the Project is also 
categorized as one of the 28 major PSD source categories (40 Code of Federal Regulations [CFR] 52.21(b)(1)(i)). 
Therefore, the Project is subject to PSD permitting requirements if the Potential to Emit (PTE} from the Amended 
Project exceeds 100 tons per year (tpy) for any regulated pollutant. 

The Project PTE is expected to exceed the major source threshold for at least one of the PSD-regulated pollutants. 
Therefore, the Amended Project will be considered a major stationary source in accordance with PSD regulations. 
The SCAQMD has also been delegated partial PSD permitting authority.l Therefore, the PSD BACT analysis is being 
submitted to the SCAQMD as part of the permitting process. 

1.2 Project Objectives 
The HBEP's key design objective is to provide up to 844 MW of environmentally responsible, cost-effective, 
operationally f lexible, and efficient generating capacity to the western Los Angeles Basin Local Reliability Area in 
general, and specifically to the coastal area of Orange County. The Amended Project would serve local area 
reliability needs, southern California energy demand, and provide controllable generation to allow the integration 

1 http:/ Jwww .epa.gov/region09/a ir/permit/pdf/ full-scagmd -psd-delegation.pdf 
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SECTION 1: PROJECT DESCRIPTION 

of the ever-increasing contribution of intermittent renewable energy into the electrical grid. The Amended Project 
will displace older and less efficient generation in southern California, and has been designed to start and stop 
very quickly and be able to quickly ramp up and down through a wide range of generating capacity. As more 
renewable electrical resources are brought on line as a result of electric utilities meeting California's Renewable 
Portfolio Standard, projects strategically located within load centers and designed for fast starts and ramp-up and 
down capability, such as the HBEP, will be critical in supporting both local electrical reliability and grid stability. 

The Amended Project objectives are also contingent on the use of the offset exemption contained within 
SCAQMD's Rule 1304(a)(2), which allows for the replacement of older, less-efficient electric utility steam boilers 
with specific new generation technologies on a MW-to-MW basis (that is, the replacement MW are equal to or 
less than the MW from the electric utility steam boilers). The offset exemption in Rule 1304(a)(2) requires the 
electric utility steam boiler to be replaced with one of several specific technologies, including the combined-cycle 
configuration proposed for the Amended HBEP. 

The HBEP was designed to address the local capacity requirements within the Los Angeles Basin with the following 
objectives: 

• Provide the most efficient, reliable, and predictable power supply available by using natural-gas-fired 
combustion turbine technology to replace the once-through cooling (OTC) generation, support the local 
capacity requirements of southern California's Western los Angeles Basin, and be consistent with SCAQMD 
Rule 1304(a)(2). 

• Develop an 844-MW project that provides efficient operational flexibility with rapid-start and steep ramping 
capability (30 percent per minute) to allow for the efficient integration of renewable energy sources into the 
California electrical grid with competitive electrical generation pricing. 

• Reuse existing electrical, water, wastewater, and natural gas infrastructure and land to the extent possible to 
minimize terrestrial resource and environmental justice impacts by developing on a brownfield site. 

• Secure a sufficient-sized site to maintain existing generating capacity to meet regional grid reliability 
requirements during the development of the project. 

• Site the project to serve the Western los Angeles Basin load center without constructing new transmission 
facilities. 

• Assist the State of California in developing increased local generation projects, thus reducing dependence on 
imported power. 

• Site the project on property that has industrial land use designation with consistent zoning. 

• Ensure potential environmental impacts can be avoided, eliminated, or mitigated to a less-than-significant 
level. 

locating the Amended Project on an existing power plant site avoids the need to construct new linear facilities, 
including gas and water supply lines, discharge lines, and transmission interconnections. This reduces potential 
offsite environmental impacts, and the cost of construction. The proposed HBEP site meets all project siting 
objectives. 

The HBEP will provide power to the grid to help meet the need for electricity and to help replace dirtier, less 
efficient fossil fuel generation resources. The HBEP will enhance the reliability of the state's electrical system by 
providing power generation near the centers of electrical demand and providing fast response generating capacity 
to enable increased renewable energy development. Additionally, as demonstrated by the analyses contained in 
the CEC licensing documentation, the Amended Project would not result in any significant environmental impacts. 

1·2 IN07241 S 1047POX 



SECTION 2 

Criteria Pollutant BACT Analysis 

Based on SCAQMD's BACT definition and major source thresholds {SCAQMD Rules 1302 and 1303), a BACT analysis 
is required for the uncontrolled emissions of NOx, VOC, CO, sulfur oxides (SOx), and particulate matter less than 10 
microns in diameter (PM10) and particulate matter less than 2.5 microns in diameter (PM2.s). Also, the U.S. 

Environmental Protection Agency (EPA) requires a BACT analysis for the emissions of greenhouse gases (GHGs) as 

part of the PSD permit application required under the EPA Tailoring Rule. The GHG BACT analysis is included in the 

following section. 

AES plans to rely on the response characteristics of the GE CTGs and auxiliary boiler to provide a wide range of 

efficient, operationally flexible, fast-start, fast-ramping capacity to allow for the efficient integration of renewable 

energy sources into the California electrical grid. Table 2 -1 presents the proposed permit levels for the combined 
and simple-cycle CTGs. 

TABLE 2-1 
Maximum Pollut ant Emission Rates for Operation of the HBEP 

Pollutant 

voc 
co 
NOx 

SOx 

PM10/2.s 

Ammonia 

One GE 7FA.OS • 

2 ppmv (averaged over 1-hour) 

2 ppmv (averaged over 1-hour) 

Emission Limits (at 15% 0 2) 

One GE LMS-lOOPB b 

2 ppmv (averaged over 1-hour) 

4 ppmv (averaged over 1-hour) 

2 ppmv (averaged over 1-hour) 2.5 ppmv (averaged over 1-hour) 

<0.75 grain of sulfur per 100 dry standard cubic feet of natural gas 

8.50 lb/hr 6.24 lb/hr 

5ppmv 5ppmv 

766 lb COz/MWh (Net) 1, 161lb COz/MWh (Net) 

One Auxi liary Boiler < 

0.281b/hr 

50 ppmv {averaged over 1-hour) 

5 ppmv (averaged over 1-hour) 

0.048lb/hr 

0.30 lb/hr 

S ppmv 

N/A 

• Maximum values are for each turbine at an ambient temperature of 32"F and excludes startups and shutdowns. 

b Maximum values are for each turbine at an ambient temperature of 6S.8•F and excludes startups and shutdowns. 

< Maximum hourly emission rates assume 100 percent load. 

d Includes an 8 percent degradation. 

Notes: 

C02 carbon dioxide 

•F degrees Fahrenheit 

N/A not applicable (i.e., BACT analysis not required) 

02 oxygen 

lb/hr "' pound{s) per hour 

lb/MWh = pound{s) per megawatt-hour 

The following discussion presents an assessment of the BACT for the HBEP and includes the following 

components: 

• Outline of the methodology used to conduct the criteria pollutant BACT analyses 

• Discussion of the available technology options for controlling NOx, CO, VOC, PM1o, PM2.s, and SOx emissions 

• Presentation of the proposed BACT emission levels identified for the HBEP 
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SECTION 2: CRITERIA POU.UTANT BACT ANAL VSIS 

2.1 Methodology for Evaluating the Criteria Pollutant BACT 
Emission Levels 

The NO,., CO, VOC, PM1o, PM2.s, and SOx BACT analysis for the HBEP is based on EPA's top-down analysis method. The 
following top-down analysis steps are listed in EPA's New Source Review Workshop Manual (EPA, 1990): 

• Step 1: Identify all control technologies 
• Step 2: Eliminate technically infeasible options 
• Step 3: Rank remaining cont rol technologies by control effectiveness 
• Step 4: Evaluate t he most-effective controls, and document the results 
• Step 5: Select the BACT 

As part of the control technology ranking step (Step 3), emission limits for other recently permitted natural-gas-fired 
combustion turbines were compiled based on a search of the various federal, state, and local BACT, Retrofit 
Available Control Technology (RACT), and Lowest Achievable Emission Rate (LAER) databases. The following 
databases were included in the search: 

• EPA RACT/BACT/LAER Clearinghouse (EPA, 2015) 

Search included the NOx, CO, VOC, particulate matter (PM), and sulfur dioxide (S02) BACT/LAER 
determinations for combined-cycle and simple-cycle combustion turbines with permit dates between 
2001 and September 2015. 

• California Ai r Pollution Control Officers Association/California Air Resources Board (CARB) BACT 
Clearinghouse (CARB, 2015) 

Search included the BACT determinations listed in CARB's BACT clearinghouse for combined-cycle and 
simple-cycle turbines from all California air districts. 

• Local Air Pollution Control Districts BACT Guidelines/Clearinghouses: 

- SCAQMD BACT Guidelines (SCAQMD, 2015) 

o Search included the BACT determinations for combined-cycle and simple-cycle gas turbines listed in 
SCAQMD BACT Guidelines for major sources. 

Bay Area Air Quality Management District (BAAQMD) BACT/Toxics BACT Guidelines (BAAQMD, 2015) 

o Sean;:h included the BACT determinations for combined-cycle and simple-cycle turbines equal to or 
greater than 40 MW in Section 2, Combustion Sources, in the BAAQMD BACT Guidelines. 

San Joaquin Valley Air Pollution Control District (SJVAPCD} BACT Clearinghouse (SJVAPCD, 2015} 

o Search included the BACT determinations listed under the SJVAPCD BACT Guideline Section 3.4.2 

(combined- and simple-cycle, uniform-load gas turbines greater than 50 MW) 

• BACT Analyses for Recently Permitted Combustion Turbine CEC Projects (CEC, 2015} 

Review included the BACT analysis for the Pio Pico, GWF Tracy, Hanford, and Henrietta projects, the 
Oakley Generating Station Project, the Mariposa Energy Project, the Russell City Energy Center, the Los 
Esteros Critical Energy Facility- Phase 1 and Phase 2, the Palmdale Hybrid Power Project, the El Segundo 
Power Project, the Carlsbad Power Project, and the Watson Cogeneration and Electric Reliability Project. 

The natural-gas-fired combustion turbine permit emission limits for each of the BACT pollutants at other recently 
permitted facilities were then compared to the proposed emission limits for the HBEP, as set forth in Table 2-1. 
If the emission limits at other facilities were less than the values in Table 2-1, additional research was conducted 
to find which turbine technology had been selected and whether the facilities had been constructed (Step 3). If it 
could be demonstrated that other units with lower emission rates either had not yet been built or used a different 
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SECTION 2: CRITERIA POLLUTANT BACT ANALYSIS 

turbine technology than that selected for the HBEP, the proposed emission limits for the HBEP were determined 

to be BACT (Step 5). 

2.2 Criteria Pollutant BACT Analysis 
2.2.1 NOX 
NOx is a byproduct of the combustion of an air-and-fuel mixture in a high-temperature environment. NOx is 

formed when the heat of combustion causes the nitrogen (N2) molecules in the combustion air to dissociate into 
individual N2 atoms, which then combine with oxygen (02) atoms to form nitric oxide (NO) and nitrogen dioxide 
(N02l- The principal form of nitrogen oxide produced during turbine combustion is NO, but NO reacts quickly to 
form N02, creating a mixture of NO and N02 commonly called NOx. 

2.2.1.1 Identification of Combustion Turbine NOx Emissions Control Technologies - Step 1 

Several combustion and post-combustion technologies are available for controlling turbine NOx emissions. 
Combustion controls minimize the amount of NOx created during the combustion process, and post-combustion 

controls remove NOx from the exhaust stream after the combustion has occurred. Following are the three basic 
strategies for reducing NOx during the combustion process: 

1. Reduction of the peak combustion temperature 

2. Reduction in the amount of time the air and fuel mixture is exposed to the high combustion temperature 

3. Reduction in the 0 2 level in the primary combustion zone 

Following is a discussion of the potential control technologies for combined-cycle and simple-cycle combustion 
turbines: 

NOx Combustion Control Technologies. The two combustion controls for combustion turbines are (1) the use of 
water or steam injection, and (2) DLN combustors, which include lean premix and catalytic combustors. 

Water or Steam Injection. The injection of water or steam into the combustor of a gas turbine quenches the 
f lame and absorbs heat, reducing the combustion temperature. This temperature reduct ion reduces the 
formation of thermal NOx. Water or steam injection also allows more fuel to be burned without overheating 

critical turbine parts, increasing the combustion turbine maximum power output. Combined with a 

post-combustion control technology, water or injection can achieve NOx emission levels of 25 part(s) per million 
dry volume (ppmvd) at 15 percent 0 2, but with the added economic, energy, and environmental expense of using 
water. 

DLN Combustors. Conventional combustors are diffusion-controlled. The fuel and air are injected separately, with 

combustion occurring at the stoichiometric interfaces. This method of combustion results in combustion "hot 

spots," which produce higher levels of NOx. The lean premix and catalytic technologies are two types of DLN 
combustors that are available alternatives to the conventional combustors to reduce NOx combustion "hot spots." 

In the lean premix combustor, which is the most popular DLN combustor available, the combustors reduce t he 
formation of thermal NOx through the following: (1) using excess air to reduce the flame temperature {i.e., lean 

combustion); (2) reducing combustor residence time to limit exposure in a high-temperature environment; 
{3) mixing fuel and air in an initial " pre-combustion" stage to produce a lean and uniform fuel/air mixture that is 
delivered to a secondary stage where combustion takes place; and/ or (4) achieving two-stage rich/lean 

combustion using a primary fuel-rich combustion stage to limit the amount of 0 2 available to combine with N2 and 
then a secondary lean burn-stage to complete combustion in a cooler environment. Lean premix combustors have 
only been developed for gas-fired turbines. The more-advanced designs are capable of achieving a 70- to 

90 percent NOx reduction w ith a vendor-guaranteed NOx concentration of 9 to 25 ppmvd. 

Catalytic combustors use a catalyst to allow the combustion reaction to take place with a lower peak flame 

temperature to reduce thermal NOx formation. The catalytic combustor uses a f lameless catalytic combustion 
module, followed by completion of combustion (at lower temperatures) downstream of the catalyst. 
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Post-combustion NO. Control Technologies. Three post-combustion controls are available for combustion 
turbines: (1) SCR, (2) SCONOxTM (that is, EMx), and (3) selective non-catalytic reduction (SNCR). Both SCR and EMx 
control technologies use a catalyst bed to control the NO. emissions and, combined with DLN or water injection, 
are capable of achieving NO. emissions levels of 2.0 ppmvd for combined-cycle gas turbines and 2.5 ppmvd for 
simple-cycle combustion turbines. EMx uses a hydrogen regeneration gas to convert the NO. to elemental Nz and 
water. SNCR also uses ammonia to control NO. emissions but without a catalyst. 

Selective Catalytic Reduction. SCR is a post-combustion control technology designed to control NO. emissions 
f rom gas turbines. The SCR system is placed inside the exhaust ductwork and consists of a catalyst bed with an 
ammonia injection grid located upstream of the catalyst. The ammonia reacts with the NO. and Oz in the presence 
of a catalyst to form Nz and water. The catalyst consists of a support system with a catalyst coating typically of 
titanium dioxide, vanadium pentoxide, or zeolite. A small amount of ammonia is not consumed in the reaction 
and is emitted in the exhaust stream; this is referred to as "ammonia slip." 

EMx System. The EMx system uses a single catalyst to remove NO. emissions in the turbine exhaust gas by oxidizing 
NO to N02 and then absorbing NOz onto the catalytic surface using a potassium carbonate absorber coating. The 
potassium carbonate coating reacts with NOz to form potassium nitrites and nitrates, which are deposited onto 
the catalyst surface. The optimal temperature window for operation of the EMx catalyst is from 300 to 700 degrees 
Fahrenheit (°F). EMx does not use ammonia, so there are no ammonia emissions from this catalyst system 
(CARB, 2004). 

When all of the potassium carbonate absorber coating has been converted to Nz compounds, NO. can no longer 
be absorbed and the catalyst must be regenerated. Regeneration is accomplished by passing a dilute 
hydrogen-reducing gas across the surface of the catalyst in the absence of Oz. Hydrogen in the gas reacts with the 
nitrites and nitrates to form water and Nz. Carbon dioxide (COz) in the gas reacts with the potassium nitrite and 
nitrates to form potassium carbonate, which is the absorbing surface coating on the catalyst. The regeneration 
gas is produced by reacting natural gas with a carrier gas (such as steam) over a steam-reforming catalyst (CARB, 
2004). 

Selective Non-catalytic Reduction. SNCR involves injection of ammonia or urea with proprietary conditioners into 
the exhaust gas stream without a catalyst. SNCR technology requires gas temperatures in the range of 1,600 to 

2,100 oF2. This technology is not available for combustion turbines because gas turbine exhaust temperatures are 
below the minimum temperature required of 1,600°F. 

2.2.1.2 Eliminate Technically Infeasible Options - Step 2 

Pre-combustion NOx Control Technologies 

Water or Steam Injection. The use of water or steam injection is considered a feasible technology for reducing 
NO. emissions to 25 ppmvd when firing natural gas under most ambient conditions. Combined with SCR, water or 
steam injection can achieve the proposed NOx emission levels but at a slightly lower thermal efficiency as 
compared to DLN combustors. 

DLN Combustors. The use of DLN combustors is a feasible technology for reducing NO. emissions from the HBEP. 
DLN combustors are capable of achieving 9 to 25 ppmvd NOx emissions over a relatively large operating range 
{70 to 100 percent load), and when combined with SCR can achieve the proposed NO. emission levels. 

The XONOWM technology has been demonstrated successfully in a 1.5-MW simple-cycle pilot facility, and it is 
commercially available for turbines rated up to 10 MW, but catalytic combustors such as XONON'M have not been 
demonstrated on an industrial E Class gas turbine. Therefore, the technology is not considered feasible for the 
proposed HBEP. 

2 http://www .icac.com/i4a/pages/index.cfm?pageid=3399 
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Post-combustion NO. Control Technologies 

Selective Catalytic Reduction. The use of SCR, with an ammonia slip of less than 5 part(s) per million (ppm), is 

considered a feasible technology for reducing NOx emissions to the proposed levels. 

EMx System. In the Palmdale Hybrid Power Project PSD permit, EPA noted that it appears EMx has only been 
demonstrated to achieve 2.5 ppm NOx (EPA, 2011a). In addition, the BAAQMD concluded in a recent permitting 
case that "it is clear that EMx is not as developed as SCR at this time and cannot achieve the same level of 

emissions performance that SCR is capable of' (BAAQM D, 2011). Therefore, EMx technology is not considered 
feasible for achieving the proposed levels. 

Selective Non-catalytic Reduction. SNCR requires a temperature window that is higher than the exhaust 
temperatures from natural-gas-fired combustion turbine installations. Therefore, SNCR is not considered 

technically feasible for the proposed HBEP. 

2.2.1 .3 Combustion Turbine NO. Control Technology Ranking - Step 3 

Based on the preceding discussion, the use of water injection, DLN combustors, and SCR are the effective and 
technically feasible NO. control technologies available for the HBEP. DLN combustors were selected because these 

allow for lower NO. emission rates (9 ppmvd) from the combustion turbine over either water or steam (wet) 

injection (25 ppmvd). Furthermore, DLN combustors result in a very slight improvement in thermal efficiency over 
the wet injection NOx control alternative and reduce the HBEP's water consumption. When used in combination 
with SCR, these technologies will control NOx emissions to the proposed levels. 

Applicable BACT clearinghouse determinations and the BAAQMD, CARB, SCAQMD, and SJVAPCD BACT 
determinations were reviewed to identify which NO. emission rates have been achieved in practice for other 
natural-gas-fired combustion turbine projects. The results of this review for combined-cycle combustion turbines 

are presented in Table 2-2A and simple-cycle combustion turbines in Table 2-2B. 

TABLE 2-2A 
Summary of NOx Emission limits for Combined-cycle Combustion Turbines 
Technology Ranking for Turbines 

Facility Facility 10 Number NO, Emission Limit at 15 percent 0 2 

CPV St. ChCirles MD-0040 2.0 ppm (3-hO\Jr) 

Bosque County Power Plant TX-0540 2.0 ppm (24-hour) 

Lake Side Power Plant UT-0067 2.0 ppm (3-hour) 

Empire Power Plant NY-0100 2.0 ppm (3-hour) without duct burners 

Tracy Substation Expansion Project NV-0035 2.0 ppm (3-hour) 

Langley Gulch Power Plant ID-0018 2.0 ppm (3-hour) 

Palomar Escondido- SDG&E 2001-AFC-24 2.0 ppm (1-hour); 
2.0 ppm (3-hour) with duct burners or transient hour of +25 MW 

Warren County Facility VA-0308 2.0 ppm with or without duct burners 

lvanpah Energy Center, LP. NV-0038 2.0 ppm (1-hour) without duct burners; 13.96 lb/hr with duct burners 

Gila Bend Power Generating Station AZ-0038 2.0 ppm (1-hour) 

Duke Energy Arlington Valley AZ-0043 2.0 ppm (1-hour) 

Colusa II Generation Station 2006-AFC-9 2.0 ppm (1-hour) 

Avenal Energy - Avenal Power Center, LLC 2008-AFC-1 2.0 ppm (1-hour) 

Russell City Energy Center 2001-AFC-7 2.0 ppm (1-hour) 

CPV Warren VA-0291 2.0 ppm (1-hour) 

IDC Bellingham CA-1050 2.0 ppm/1.5 ppm (1-hour) 
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TABLE 2-2A 

Summary of NO. Emission limits for Combined-cycle Combustion Turbines 
Technology Ranking for Turbines 

Facility Facility ID Number 

Oakley Generating Station 2009-AFC-4 

GWF Tracy Combined-cycle Project 2008-AFC-7 

Watson Cogeneration Project 2009-AFC-1 

Magnolia Power Project CA-1097 

Otay Mesa Energy Center, LLC CA-1177 

FPL Turkey Point Power Plant FL-0263 

FPL West County Energy Center Fl-0286 

linden Generating Station - PSEG Fossil, LLC NJ-0058 

Caithnes Bellport Energy Center NY-0095 

Athens Generating Plant NY-0098 

El Segundo Repower Project 115663 

LADWP Scattergood 800075 

Wanapa Energy Center OR-0041 

King Power Station TX-0590 

Warren County Power Plant - Dominion VA-0315 

Western Midway Sunset Power Project 99-AFC-09 

Sacramento Municipal Utility District CA-0997 

NO, Emission Limit at 15 percent Oz 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm {1-hour) 

2.0 ppm (3-hour) 

2.0 ppm (1-hour) 

2.0 ppm (24-hour) 

2.0 ppm {24-hour) 

2.0 ppm 

2.0 ppm 

2.0 ppm (3-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm {3-hour) 

2.0 ppm (1-hour) 

2.0 ppm {1-hour) 

2.0 ppm (1-hour) 

2.0ppm 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the most­
stringent emission limits and to highlight any projects with an emission limit less than 2.0 ppm NO, identified during the database search. 

Source: EPA RACT/ BACT/LAER Clearinghouse and the California Energy Commission (EPA, 2015 and CEC, 2015) 

Combined-cycle Review 

The review of these recent determinations, presented in Table 2-2A, shows that one facility, IDC Bellingham 
Project, has been issued a lower NO. emission limit than the proposed BACT emission limit for the HBEP of 2.0 
ppm NOx. The IDC Bellingham Project was never built; therefore, that emission limit was never achieved in 
practice. As a result, the proposed emission rate of 2.0 ppm (1-hour) for the HBEP is the lowest NO. emission rate 
achieved in practice for similar sources and, therefore, is proposed as the BACT NOx emission limit. 

Simple-cycle Review 

Table 2-2B presents the recent BACT determinations for simple-cycle projects and shows that the proposed BACT 
emission limit for the HBEP of 2.5 ppm NO. is consistent with recent BACT determinations for simple-cycle 
turbines. 

Auxiliary Boiler 

The HBEP auxiliary boiler proposes to use low-NO. burners and SCR to control NO. emissions to 5 ppm. A review 
of EPA's RACT/BACT/LAER Clearinghouse does not produce any projects with NOx determinations as low as 
proposed for the HBEP's auxiliary boiler (the lowest determination being 7 ppm for the Stockton Cogen project ­
RBLC- CA-1206). A review of the SCAQMD's recent permitting actions for the El Segundo Power Redevelopment 
Project {ID 115663) shows that the proposed HBEP auxiliary boiler's NOx emission rate of 5 ppmvd is consistent 
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with t he SCAQMD's recent auxiliary boiler BACT determination (July 2015) for the El Segundo project's auxiliary 
boiler. 

TABLE 2-2B 
Summary of NO. Emission Limits fo r Simple-cycle Combustion Turbines 
Technology Ranking for Turbines 

Facility Facility 10 Number 

Lambie Energy Center CA-1098 

El Cajon Energy, LLC CA-1174 

Escondido Energy Center CA-1175 

Orange Grover Project CA-1176 

Rincon Power Plant GA-0098 

Bayonne Energy Center NJ-0075 

Kearny Generating Station- PSEG Fossil, LLC NJ-0076 

Howard Down Station NJ-0077 

Jasper County Generating Facility - SCE&G SC-0064 

Tenaska Bear Garden Station VA-0250 

Carlsbad Energy Center 07-AFC-OGC 

Pio Pico Energy Center 11-AFC-1C 

Canyon Power Plant 07-AFC-9C 

LADWP Scattergood Generating Station 800075 

LADWP Haynes Generating Station 800074 

El Segundo Power Redevelopment Project 115663 

NO, Emission limit at 15 percent 0 2 

2.5 ppm (3-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm 

2.5 ppm 

2.5 ppm (3-hour) 

2.5 ppm (3-hour) 

2.5 ppm 

2.5 ppm (3-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

2.5 ppm (1-hour) 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the most­
stringent emission limits and to highlight any projects with an emission limit less than 2.5 ppm NO, identified during the database search. 

Source: EPA RACT/BACT/LAER Clearinghouse and the California Energy Commission (EPA, 2015 and CEC, 2015) 

2.2.1.4 Evaluate Most-effective Controls and Document Results - Step 4 

Based on the information presented in this BACT analysis, the proposed NOx emission rates (combined-cycle of 
2.0 ppm, simple-cycle of 2.5 ppm, and the auxiliary boiler at 5 ppm) are the lowest NOx emission rates achieved in 
practice at similar sources. Therefore, an assessment of the economic and environmental impacts is not 
necessary. 

2.2.1.5 NO. BACT Selection - Step 5 

The proposed BACT for NO. emissions from the HBEP is t he use of DLN combustors with SCR to control NOx 
emissions from the CTGs and flue gas recirculation and SCR to control NO. emissions from the auxiliary boiler. 

2.2.2 co 
CO is discharged into the atmosphere when some of the fuel remains unburned or is only partially burned 
(incomplete combustion) during the combustion process. CO emissions are also affected by the gas turbine 
operating load conditions. CO emissions can be higher for gas turbines operating at low loads than for similar gas 
turbines operating at higher loads (EPA, 2006). 
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2.2.2.1 Identification of Combustion Turbine CO Emissions Control Technologies - Step 1 

Effective combustor design and post-combustion control using an oxidation catalyst are two technologies 
{discussed below) for controlling CO emissions from a combustion turbine. As noted in the NOx BACT analysis, the 
EMx and XONON technologies were determined to not be feasible for the HBEP. 

Best Combustion Control. CO is formed during the combustion process as a result of incomplete combustion of 
the carbon present in the fuel. The formation of CO is limited by designing the combustion system to completely 
oxidize the fuel carbon to C02. This is achieved by ensuring that the combustor is designed to allow complete 
mixing of the combustion air and fuel at combustion temperatures (in excess of 1,800 °F) with an excess of 
combustion air. Higher combustion temperatures tend to reduce the formation of CO but increase the formation 
of NOx. The application of water injection or staged combustion {DLN combustors) tends to lower combustion 
temperatures (in order to reduce NOx formation), potentially increasing CO formation. However, using good 
combustor design and following best operating practices will minimize the formation of CO while reducing the 
combustion temperature and NOx emissions. 

Oxidation Catalyst. An oxidation catalyst is typically a precious metal catalyst bed located in the HRSG. The 
catalyst enhances oxidation of CO to COz, without the addition of any reactant. Oxidation catalysts have been 
successfully installed on numerous simple- and combined-cycle combustion turbines. 

2.2.2.2 Eliminate Technically Infeasible Options - Step 2 

Using good combustor design, following best operating practices, and using an oxidation catalyst are technically 
feasible options for controlling CO emissions from the proposed HBEP. 

2.2.2.3 Combustion Turbine CO Control Technology Ranking - Step 3 

Based on the preceding discussion, using best combustor control and an oxidation catalyst are technically feasible 
combustion turbine control technologies available to control CO emissions. Accordingly, AES proposes to control 
CO emissions using both methods to meet the proposed levels. 

Applicable BACT clearinghouse determinations and the SCAQMD, EPA, BAAQMD, CARB, and SJVAPCD BACT 
determinations were reviewed to determine whether CO emission rates less than the proposed HBEP levels have 
been achieved in practice for other natural-gas-fired combustion turbine projects. The results of this review for 
combined-cycle combustion turbines are presented in Table 2-3A and simple-cycle combustion turbines in Table 
2-36. As t hese tables demonstrate, most projects have CO emission rates that are the same as or higher than the 
CO emission rate proposed for the HBEP. 

TABLE 2-3A 
Summary of CO Emission Limits for Combined-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility Facility 10 Number 

l awrence Energy OH-0248 

Berrien Energy, LLC Ml-0366 

COB Energy Facility OR-0039 

Avenal Energy - Avenal Power Center, LLC 2008-AFC-1 

Wallula Power Plant WA-0291 

Duke Energy Arlington Valley (AVEFII) AZ-0043 

Wanapa Energy Center OR-0041 

Vernon City Light and Power CA-1096 

Mariposa Energy Project 2009-AFC-3 

Palmdale Hybrid Power Plant Project 08-AFC-9 

2-8 

CO Emission limit at 15 percent Oz 

2.0 ppm without duct burners 

2.0 ppm without duct burners (3-hour) 

2.0 ppm (4-hour) 

2.0 ppm (3-hour) 

2.0 ppm (3-hour) 

2.0 ppm (3-hour) 

2.0 ppm (3-hour) 

2.0 ppm (3-hour) 

2.0 ppm (3-hour) 

2.0 ppm without duct burners (1-hour) 
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TABLE 2-3A 
Summary of CO Emission limits for Combined-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility Facility 10 Number 

Wansley Combined-cycle Energy Facility GA-0102 

Mcintosh Combined-cycle Facility GA-0105 

Sumas Energy 2 Generation Facility WA-0315 

Oakley Generating Station 2009-AFC-4 

Goldendale Energy WA-302 

IDC Bellingham CA-1050 

Russell City Energy Center 2001-AFC-7 

Watson Cogeneration Project 2009-AFC-1 

Magnolia Power Project CA-1097 

Kelson Ridge MD-0033 

liberty Generating Station NJ-0043 

linden Generating Station-PSEG Fossil, LLC NJ-0058 

Cogen Technologies Linden Venture, L.P. NJ-0059 

Caithnes Bellport Energy Center NY-0095 

LADWP Scattergood 800075 

El Segundo Repower Project 115663 

CO Emission Limit at 15 percent Oz 

2.0 ppm with duct burners 

2.0 ppm with duct burners 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm with duct burners (1-hour) 

2.0 ppm with duct burners (1-hour) 

2.0 ppm with duct burners (1-hour) 

2.0 ppm (3-hour) 

2.0 ppm 

2.0 ppm 

2.0 ppm 

2.0 ppm 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

CPV Warren VA-0291 1.3 ppm without duct burners; 1.2 ppm with duct burners 

Warren County Power Station - Dominion VA-0308 1.3 ppm without duct burners 

Kleen Energy Systems CT-0151 0.9 ppm (1-hour) 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the most­
stringent emission limits and to highlight any projects with an emission limit less than 2.0 ppm CO identified during the database search. 

Source: EPA RACT/BACT/LAER Clearinghouse and the California Energy Commission (EPA, 2015 and CEC, 2015). 

TABLE 2-3B 
Summary of CO Emission limits for Simple-cycle Combustion Turbines 
Emission Control Ranking f or Turbines 

Facility Facility 10 Number 

Great River Energy- Elk River Station MN-0075 

Carlsbad Energy Center 07-AFC-06C 

Pio Pico Energy Center 11-AFC-lC 

Canyon Power Plant 07-AFC-9C 

LADWP Scattergood Generating Station 800075 

LADWP Haynes Generating Station 800074 

El Segundo Power Redevelopment Project 115663 
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4.0 ppm (4-hour) 

4.0 ppm (1-hour) 

4.0 ppm (1-hour) 

4.0 ppm (1-hour) 

4.0 ppm (1-hour) 

4.0 ppm (1-hour) 

4.0 ppm (1-hour) 
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TABLE 2-3B 

Summary of CO Emission limits for Simple-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility Facility 10 Number CO Emission Limit at 15 percent Oz 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the most­
stringent emission limits and to highlight any projects with an emission limit less than 4.0 ppm CO identified during the database search. 

Source: EPA RACT/BACT/LAER Clearinghouse and the California Energy Commission (EPA, 2015 and CEC, 2015). 

Combined-cycle Review 

Three recent BACT determinations have lower CO emission rates than the HBEP combined-cycle units. These 
three projects are discussed below. 

Competitive Power Ventures (CPV) Warren and Warren County Power Station. The CPV Warren and Warren 
County Power Station are the same project as Dominion Resources Service, Inc. purchased the CPV Warren 
Project. The final PSD permit includes CO emission limits of 1.5 ppm and 2.4 ppm, on a 1-hour averaging basis for 
operating conditions without and with duct burners, respectively. Based on publically available information, the 
Warren County Power Station became operational in December 2014. Therefore, this level of control has not 
been demonstrated in practice on a long-term basis. 

Kleen Energy Systems. The Kleen Energy Systems facility conducted the initial source tests in June 2011. Based on 
a November 2011 letter from the Connecticut Department of Energy & Environmental Protection, the facility was 
able to successfully demonstrate compliance with the CO emission limits of 0.9 ppm (1-hour). However, the Kleen 
Energy Systems air permit exempts CO emissions during load rate changes (i.e., non-steady state operation) from 
the CO 1-hour averaging period, which has the effect of relaxing the standard if frequent load rate changes 
occurred over the course of the averaging period. 3 

Conclusion. With the exception of the Kleen Energy System facility, the proposed HBEP CO emission rate of 2.0 
ppmvd (1-hour) is the lowest CO emission rate achieved in practice during all phases of operation excluding 
startup and shutdowns. 

Simple-cycle Review 

The recent simple-cycle BACT determinations are consistent with the proposed HBEP BACT level of 4.0 ppm. 

Auxiliary Boiler 

The HBEP auxiliary boiler proposes to use low-NOK burners and good combustion design to control CO emissions 
to 50 ppm. A review of the SCAQMD's recent permitting actions for the El Segundo Power Redevelopment Project 
(Facility ID 115663) shows that the Amended HBEP auxiliary boiler's CO emission rate of 50 ppmvd is consistent 
with the SCAQMD's recent auxiliary boiler BACT determination (July 2015) for the El Segundo Power 
Redevelopment Project's auxiliary boiler. 

2.2.2.4 Evaluate Most Effective Controls and Document Results - Step 4 

The proposed CO emission rates for the HBEP are consistent with recent CO BACT determinations achieved or 
verified with long-term compliance records for other similar facilities. Therefore, an assessment of the economic 
and environmental impacts is not necessary. 

2.2.2.5 CO BACT Selection - Step 5 

The BACT for CO emissions from the HBEP is good combustion design and the installation of an oxidation catalyst 
system. 

3 This source shall not exceed the emission limits stated herein at any time as determined in accordance with the applicable averaging 
periods defined in Part Ill of this permit or as specified in an approved stack test protocol, except during periods of start-up, shut-down, 
shifts between loads, fuel switching, equipment cleaning, emergency, and/or malfunction. 
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2.2.3 voc 
The pollutants commonly classified as VOC are discharged into the atmosphere when some of the fuel remains 
unburned or is only partially burned (incomplete combustion) during the combustion process 

2.2.3.1 Identification of Combustion Turbine VOC Emissions Control Technologies - Step 1 

Effective combustor design and post-combustion control using an oxidation catalyst are two technologies for 
controlling VOC emissions from a combustion turbine. The industrial combustion turbines proposed for the HBEP 
are able to achieve relatively low, uncontrolled VOC emissions of approximately 3 ppmvd because the combustors 
have a firing temperature of approximately 2,500 oF wit h an exhaust temperature of approximately 1,000 °F. 
A DLN-equipped combustion turbine that incorporates an oxidation catalyst system can achieve VOC emissions in 
the 2 ppmvd range. As noted in the NOx BACT analysis, the EMx and XONON technologies were determined to not 
be feasible for the HBEP. 

Best Combustion Control. As previously discussed, VOC is formed during the combustion process as a result of 
incomplete combustion of the carbon present in the fuel. The formation of VOC is limited by designing the 
combustion system to completely oxidize the fuel carbon to C02. This is achieved by ensuring that the combustor 
is designed to allow complete mixing of the combustion air and fuel at combustion temperatures with an excess 
of combustion air. Higher combustion temperatures tend to reduce the formation of VOC but increase the 
formation of NOx. The application of water injection or staged combustion (DLN combustors) tends to lower 
combustion temperatures (to reduce NOx formation), potentially increasing VOC formation. However, good 
combustor design and best operating practices w ill minimize the formation of VOC while reducing the combustion 
temperature and NOx emissions. 

Oxidation Catalyst. An oxidation catalyst is typically a precious metal catalyst bed located in the exhaust duct. 
The catalyst enhances oxidation of VOC to C02 without the addition of any reactant. Oxidation catalysts have 
been successfully installed on numerous simple- and combined-cycle combustion turbines. 

2.2.3.2 Eliminate Technically Infeasible Options - Step 2 

Good combustor design and the use of an oxidation catalyst are both technically feasible options for controlling 
VOC emissions from t he proposed HBEP. 

2.2.3.3 Combustion Turbine VOC Control Technology Ranking - Step 3 

Based on the preceding discussion, using good combustor control and an oxidation catalyst are technically 
feasible combustion turbine control technologies available to control VOC emissions. Accordingly, a VOC emission 
limit of 2.0 ppmvd (1-hour) for both the combined- and simple-cycle turbines is proposed. 

Applicable BACT clearinghouse determinations and the SCAQMD, EPA, BAAQMD, CARB, and SJVAPCD BACT 
determinations were reviewed to determine whether VOC emission rates less than the proposed HBEP levels have 
been achieved in practice for other natural-gas-f ired combustion turbine projects. The results of this review for 
combined-cycle combustion turbines are presented in Table 2-4A and simple-cycle combustion turbines in Table 
2-4B. 

Combined-cycle Review 

Based on a review of Table 2-4A, a number of recent combined-cycle projects have been permitted and are 
operational with VOC limits lower than the HBEP's proposed 2.0 ppm limit. All of these projects employ the use of 
good combustion control and the use of an oxidation catalyst to control VOC emissions, identical to the HBEP. 
Given the HBEP's use of the same control technologies, it is reasonable to assume the HBEP will emit VOC at 
comparable emission rates as these projects. However, a review of the air permits for some of these facilities 
shows that compliance with these lower emissions are determined using test methods other than the SCAQMD's 
Reference Method 25.3. As such, the proposed combined-cycle level of 2.0 ppm is proposed as BACT. 
Furthermore, the SCAQMD's recent (July 2015) VOC BACT determination for the El Segundo Repower Project's GE 
Frame 7FA.05 combined-cycle units was 2 ppm, consistent with the proposed HBEP VOC emission limits. 
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TABLE 2-4A 

Summary of VOC Emission Limits for Combined-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility 

Florida Power and light Martin Plant 

Duke Energy Arlington Val ley (AVEFII) 

Fairbault Energy Park 

VA Power- Possum Point 

Los Esteros Critical Energy Facility - Phase 2c 

GWF Tracy Combined-cycle Project 

Avenal Energy- Avenal Power Center, LLC 

Watson Cogeneration Project 

Palmdale Hybrid Power Plant Project 

Victorville Hybrid Gas-Solar 

Colusa II Generation Station 

FPL Turkey Point Power Plant 

West Deptford Energy 

Plant McDonough Combined-cycle 

King Power Station 

CPV Cunningham Creek 

FPL West County Energy Center Unit 3 

FPL West County Energy Center 

Gila Bend Power Generating Station 

Western Midway Sunset Powre Project 

Genova Arkansas I, LLC 

CPV Atlantic Power Generating Facility 

El Paso Broward Energy Center 

El Paso Manatee Energy Center 

El Paso Belle Glade Energy Center 

Ninemile Point Electric Generating Plant 

Mountainview Power 

Sacramento Municipal Utility District 

FPL Manatee Plant - Unit 3 

Teco Bayside Power Station 

Cogen Technologies linden Venture, LP. 

Conectiv Bethlehem, Inc. 
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Facility ID Number 

FL-0244 

AZ-0043 

MN-0071 

VA-0255 

2003-AFC-2 

2008-AFC-7 

2008-AFC-1 

2009-AFC-1 

SE 09-01 

2007-AFC-1 

2006-AFC-9 

FL-0263 

NJ-0074 

GA-0127 

TX-0590 

VA-0261 

FL-0303 

FL-0286 

AZ-0038 

99-AFC-09 

AR-0070 

FL-0219 

FL-0225 

FL-0226 

FL-0227 

LA-0254 

CA-0949 

CA-0997 

FL-0245 

FL-0246 

NJ-0059 

PA-0189 

VOC Emission limit at 15 percent Oz 

1.3 ppm without duct burners 

1 ppm without duct burners (3-hour) 

1.5 ppm without duct burners 

1.2 ppm without duct burners 

2.0 ppm with duct burners (3-hour) 

1.5 ppm without duct burners (3-hour); 
2.0 ppm with duct burners (3-hour) 

1.4 ppm without duct burners; 
2.0 ppm with duct burners (3-hour) 

2.0 ppm without duct burners (1-hour); 
2.0 ppm with duct burners (1-hour) 

1.4 without duct burners (1-hour); 
2.0 ppm with duct burners (1-hour) 

1.4 ppm without duct burners; 2.0 ppm with duct burners 

1.38 ppm without duct burners; 2.0 ppm with duct burners 

1.6 ppm without duct burners; 1.9 with duct burners 

1.9 ppm (1-hour) 

1.0 ppm (1-hour) without; 1.8 ppm with duct burners (3-
hour) 

1.8 ppm (3-hour) 

1.8 ppm 

1.2 ppm w ith duct burners; 1.5 with duct burners 

1.5 ppm 

1.4 ppm with duct burners 

1.4 ppm (3-hour) 

1.4 ppm 

1.4 ppm 

1.4 ppm 

1.4 ppm 

1.4 ppm 

1.4 ppm (1-hour) 

1.4 ppm 

1.4 ppm 

1.3 ppm 

1.3 ppm 

1.2 ppm 

1.2 ppm 
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TABLE 2-4A 

Summary of VOC Emission Limits for Combined-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility 

Liberty Generating Station 

Empire Power Plant 

Fairbault Energy Park 

Oakley Generating Station 

Sutter- Calpine 

Russell City Energy Center 

LADWP Scattergood Generating Station 

El Segundo Repower Project 

CPV Warren 

Warren County Facility 

Chouteau Power Plant 

Facility ID Number 

NJ-0043 

NY-0100 

MN-0053 

2009-AFC-4 

1997-AFC-02 

2001-AFC-7 

800075 

115663 

VA-0291 

VA-0308 

OK-0129 

VOC Emission limit at 15 percent Oz 

1.0 ppm (no duct burners) 

1.0 ppm (no duct burners) 

1.0 ppm (3-hour) (no duct burners) 

1.0 ppm (1-hour) (no duct burners} 

1.0 ppm with duct burners (calendar day average) 

1.0 ppm with duct burners (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

0.7 without duct burners; 1.6 with duct burners; (3-hour) 

0.7 without duct burners; 1.0 with duct burners 

0.3 ppm (3-hour) with duct burners 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the 
most-stringent emission limits and to highlight any projects with an emission limit less than 2.0 ppm VOC identified during the 
database search. 

Source: EPA RACT/BACT/LAER Clearinghouse and the CEC (EPA, 2012 and CEC, 2012). 

Simple-cycle Review 

Based on a review of Table 2-4b, a number of recent simple-cycle projects have been permitted and are 
operational with VOC limits lower than the HBEP's proposed 2.0 ppm limit. All of these projects employ the use of 
good combustion control and the use of an oxidation catalyst to control VOC emissions, identical to the HBEP. 
Given the same level of control, it's reasonable to assume the HBEP will emit VOC at comparable emission rates as 
these projects. However, a review of the air permits for some of these facilities shows that compliance with these 
lower emissions are determined using test methods other than the SCAQMD's Reference Method 25.3. As such, 
the proposed simple-cycle level of 2.0 ppm is proposed as BACT. Furthermore, the SCAQMD's recent (July 2015) 
VOC BACT determination for the El Segundo Repower Project's GE LMSlOO simple-cycle units was 2 ppm, 

consistent with the proposed HBEP VOC emission limits. 

TABLE 2-48 

Summary of VOC Emission Limits for Simple-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility 

Indigo Energy Facility 

LA Dept. of Water & Power 

Alliance Colton- Century 

El Colton, LLC 

LADWP Haynes Generating Station 

LADWP Scattergood Generating Station 

El Segundo Repower Project 

Escondido Energy Center, LLC 

IN07241SI047POX 

Facility 10 Number 

CA-0951 

CA-0952 

CA-0953 

CA-1095 

800074 

800075 

115663 

CA-1175 

VOC Emission limit at 15 percent Oz 

2.0 ppm 

2.0 ppm 

2.0 ppm 

2.0 ppm (3-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2.0 ppm (1-hour) 

2·13 



SECTION 2: CRITERIA POU.UTANT BACT ANAL VSIS 

TABLE 2-4B 

Summary of VOC Emission Limits for Simple-cycle Combustion Turbines 
Emission Control Ranking for Turbines 

Facility Facility 10 Number 

Orange Grover Project CA-1176 

Rincon Power Plant GA-0098 

Renaissance Power, LLC Ml-0267 

El Paso Belle Glade Energy Center Fl-0227 

Deerfield Beach Energy Center Fl-0228 

Pompano Beach Energy Center Fl-0229 

FPL Manatee Plant- Unit 3 Fl-0245 

Progress Bartow Power Plant Fl-0285 

VOC Emission Limit at 15 percent Oz 

2.0 ppm (1-hour) 

2.0 ppm 

2.0 ppm 

1.4 ppm 

1.4 ppm 

1.4 ppm 

1.3 ppm 

1.2 ppm 

Note: This table does not include all projects listed in the BACT databases. The purpose of this table is to present a summary of the 
most-stringent emission limits and to highlight any projects with an emission limit less than 2.0 ppm VOC identified during the 

database search. 

Source: EPA RACT/ BACT/LAER Clearinghouse and the CEC (EPA, 2012 and CEC, 2012). 

Auxiliary Boiler 

The HBEP auxiliary boiler proposes to use low-NO. burners, clean burning natural gas, and good combustion 
design to control VOC emissions. A review of the SCAQMD's recent permitting actions for the El Segundo Power 
Redevelopment Project (Facility 10 115663) shows that the Amended HBEP auxiliary boiler's emission controls are 
consistent with the SCAQMD's recent BACT determination (July 2015) for the El Segundo Power Redevelopment 
Project's auxiliary boiler. 

2.2.3.4 Evaluate Most Effective Controls and Document Results - Step 4 

The proposed combined and simple-cycle VOC emission rate of 2.0 ppmvd (1-hour) is not the lowest VOC 
emission rate shown, but is consistent with most BACT determinations and recent BACT determinations issued by 
the SCAQMD. 

2.2.3.5 VOC BACT Selection- Step 5 

The BACT for VOC emissions from the HBEP is good combustion design and the installation of an oxidation catalyst 
system to control VOC emissions from the combustion turbines to 2.0 ppmvd (1-hour). 

2 .2.4 PM10 and PMz.s 

PM from nat ural gas combustion has been estimated to be less than 1 micron in equivalent aerodynamic 
diameter, has filterable and condensable fractions, and is usually hydrocarbons of larger molecular weight that 
are not fully combusted (EPA, 2006). Because the PM is less than 2.5 microns in diameter, the BACT control 
technology discussion assumes the control technologies for PM10 and PM2.s are the same. 

2.2.4.1 Identification of Combustion Turbine PM10 and PM2.s Emissions Control Technologies -
Step 1 

Pre-combustion Particulate Control Technologies. The major sources of PM10 and PM2.s emissions from a natural­
gas-fired gas turbine equipped with SCR for post-combustion control of NO. are: (1) the conversion of fuel sulfur 
to sulfates and ammonium sulfates; (2) unburned hydrocarbons that can lead to the formation of PM in the 
exhaust stack; and {3) PM in the ambient air entering the gas turbine through the inlet air filtration system, and 
the aqueous ammonia dilut ion air. Therefore, the use of clean-burning, low-sulfur fuels such as natural gas will 
result in minimal formation of PM10 and PMz.s during combustion. Best combustion practices will ensure proper 
air/fuel mixing ratios to achieve complete combustion, minimizing emissions of unburned hydrocarbons that can 
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lead to formation of PM at the stack. In addition to good combustion, use of high-efficiency filtration on the inlet 
air and SCR dilution air system will minimize the entrainment of PM into t he exhaust stream. 

Post-combustion Particulate Control Technologies. Two post-combustion control technologies designed to 
reduce PM emissions from industrial sources are electrostatic precipitators and baghouses. However, neither of 
these control technologies is appropriate for use on natural-gas-fired turbines because of the very low levels and 
small aerodynamic diameter of PM from natural gas combustion. 

2.2.4 .2 Eliminate Technically Infeasible Options - Step 2 

Elect rostatic precipitators and baghouses are typically used on solid/liquid-fuel fired or other types of sources 
with high PM emission concentrations, and are not used in natural-gas-fired applications, which have inherently 
low PM emission concentrations. Therefore, electrostat ic precipitators and baghouses are not considered 
technically feasible control technologies. However, best combustion pract ices, clean-burning fuels, and inlet air 
filtration are considered technically feasible for control of PMw and PM2.s emissions from the HBEP. 

2.2.4.3 Combustion Turbine PM10 and PMz.s Control Technology Ranking - Step 3 

The use of best combustion practices, clean-burning fuels, and inlet air f iltration are the technically feasible 
natural-gas-fired turbine control technologies proposed by AES to control PMw and PM2.s emissions to 8.5 lb/hr 
for the combined-cycle turbines and 6.24 lb/hr for the simple-cycle turbines. Furthermore, because no add-on 
control devices are technically feasible to control PM emissions from natural-gas-fired turbines, there would be 
little an applicant could do beyond using best combustion practices and using clean-burning fuels to control 
particulate emissions. 

2.2.4.4 Evaluate Most Effective Controls and Document Results - Step 4 

Based on the information presented in this BACT analysis, using proposed good combustion practice and pipeline­
quality natural gas to control PM1o/PM2.s emissions to 8.5 lb/hr for the combined-cycle turbines, 6.24 lb/hr for the 
simple-cycle turbines, and auxiliary boiler are consistent with BACT at other similar sources. Therefore, an 
assessment of the economic and environmental impacts is not necessary. 

2 .2.4.5 PM10 and PMz.s BACT Selection - Step 5 

The BACT for PMw/PMz.s emissions from the HBEP is using good combustion practices and pipeline-quality natural 
gas to control PMw/PMz.s emissions. 

2.2.5 502 
Emissions of SOz are entirely a function of the sulfur content in t he fuel rather than any combustion variables. 
During the combustion process, essentially all t he sulfur in the fuel is oxidized to S02. 

2.2.5.1 Identification of Combustion Turbine S02 Emissions Control Technologies - Step 1 

Two primary mechanisms are used to reduce S0 2 emissions from combustion sources: (1) reduce t he amount of 
sulfur in the fuel, and (2) remove the sulfur from the combustion exhaust gases. 

Limit ing the amount of sulfur in the fuel is a common practice for natural-gas-fired t urbines. For instance, 
natural-gas-fired turbines in California are typically required to combust only California Public Utilities Commission 
(CPUC) pipeline-quality natural gas with a sulfur content of less than 1 grain of sulfur per 100 standard cubic feet 
(scf). The HBEP would be supplied with nat ural gas from the Southern California Gas (SoCaiGas) pipeline, which is 
limited by tariff Rule 30 to a maximum total fuel sulfur content of less than 0.75 grain of sulfur per 100 scf. 
Therefore, the use of pipeline-quality natural gas with low sulfur content is a BACT control technique for S02. 

There are two principal types of post-combustion control technologies for S02-wet scrubbing and dry scrubbing. 
Wet scrubbers use an alkaline solution to remove the SOz from the exhaust gases. Dry scrubbers use an SOz 
sorbent injected as powder or slurry to remove the 502 from the exhaust stream. However, the 502 
concentrations in the natural gas exhaust gases are too low for the scrubbing technologies to work effectively or 
to be technically feasible. 
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2.2.5.2 Eliminate Technically Infeasible Options - Step 2 

Use of pipeline-quality natural gas with very low sulfur content is technically feasible for t he HBEP. However, 
because sulfur emissions from natural-gas-fired turbines are extremely low when using pipeline-quality natural 
gas, the two post-combustion SOz controls for natural-gas fired turbines (wet and dry scrubbers) are not 
technically feasible. 

2.2.5.3 Combustion Turbine S02 Control Technology Ranking - Step 3 

Use of pipeline-quality natural gas with very low sulfur content is the only technically feasible SOz control 
technology for natural-gas-fired turbines, and it is the most effective SOz control technology used by all other 
natural-gas-fired turbines in California. Therefore, using pipeline-quality natural gas with a regulatory limit of 
0.75 grain of sulfur per 100 scf of natural gas for the HBEP is BACT for SOz. 

2.2.5.4 Evaluate Most Effective Controls and Document Results - Step 4 

Based on the information presented in this BACT analysis, the use of pipeline-quality natural gas with a maximum 
of 0.75 grain of sulfur per 100 scf of nat ural gas as a BACT control technique for SOz will achieve the lowest SOz 
emission rates achieved in practice at other similar sources. Therefore, an assessment of the economic and 
environmental impacts is not necessary. 

2.2.5.5 S02 BACT Selection - Step 5 

The BACT for SOz from the HBEP is use of pipeline-quality natural gas with a sulfur content of less than 0.75 grain 
of sulfur per 100 scf of natural gas. 

2 .2.6 BACT for Startups and Shutdowns 
Startup and shutdown events are a normal part of the power plant operation, but they involve NOx, CO, and VOC 

emissions rates that are highly variable and greater than emissions during steady-state operation4. This is because 
emission control systems are not fully functional during these events. In the case of the DLN combustors, the 
turbines must achieve a minimum operating rate before these systems are functional. Likewise, the SCR and 
oxidation catalyst systems must be heated to a specific minimum temperature before the catalyst systems 
become effective. Furthermore, startup and shutdown emissions are dependent on a number of project specific 
factors; therefore, permitted startup and shutdown emission limits are highly variable. For these reasons, BACT 
for startup and shutdown will consider only the duration of these events. 

2.2.6.1 Control Devices and Techniques to Limit Startup and Shutdown Emissions 

The available approach to reducing startup and shutdown emissions from combustion turbines is to use best work 
practices. By following the plant equipment manufacturers' recommendations, power plant operators can limit 
the duration of each startup and shutdown event to the minimum duration achievable. Plant operators also use 
their own operational experience with their particular turbines and ancillary equipment to optimize startup and 
shutdown emissions. The proposed numerical emission limits for the startups and shutdowns are outlined below. 

2.2.6.2 Determination of BACT Emissions Limit for Startups and Shutdowns 

Startups. The combustion turbine vendor (GE) has determined a turbine startup period of 15 to 20 minutes 
(hot/warm and cold starts) from first fire to full load operation for the combined-cycle turbines and 10 minutes 
from first fire to full load operation for the simple-cycle turbines. This startup period does not include the warm­
up time required by the SCR and oxidation catalyst systems, which, for the combined-cycle turbines, is affected by 
the length of time the system has been inactive, as the length of time is related to the temperature and pressure 
of the steam cycle. For the combined-cycle turbines, two startup cases (hot/ warm and cold) were provided based 
on engineering estimates to ref lect the different length of time between combustion turbine activity. Table 2-5 
presents the proposed startup emissions and durations proposed as BACT. 

4 Because PM1012.5 and SOz emissions are dependent on the amount of fuel combusted, PM1012.5 and SOz emissions during 
startup and shutdown would be less than full load operations since less fuel is consumed as compared to full load operations. 

2· 16 IN0724t51047POX 



SECTION 2: CRITERIA POLLUTANT BACT ANALYSIS 

TABLE 2-5 
Facility Startup Emission Rat es Per Turbine 

NO. co voc NO, co VOC Durat ion 
Startup (lb/event ) (lb/event) (lb/event) (lb/ hr) (lb/hr) (lb/ hr) (minutes/ event) 

Combined-cycle Turbines 

Cold 61 325 36 61 325 36 60 

Hot/Warm 17 137 25 25.2 142 25.8 30 

Simple-cycle Turbines 

Start 16.6 15.4 2.8 20.7 19.4 4.0 30 

lb/event: pound(s) per event 

lb/ hr = pound(s) per hour 

Shutdowns. The turbine vendor also supplied the emission estimates for a typical shutdown event occurring over 
30 minutes for the combined-cycle t urbines and 13 minutes for the simple-cycle turbines. The shutdown process 
begins with the combustion t urbine reducing load until the DLN system is no longer functiona l but the SCR and 
oxidation remain functional. Table 2-6 presents the shutdown emissions and duration proposed as BACT. 

TABLE 2-6 
Facility Shutdown Emission Rates Per Turbine 

NO, co voc NO. co voc Duration 
(lb/ event) (lb/event) (lb/ event) (lb/ hr) (lb/ hr) (lb/ hr) (minutes/ event) 

Combined-cycle Shutdown 10 133 32 18.2 138 32.8 30 

Simple-cycle Shutdown 3.1 28.1 3.1 9.6 34.4 4.9 13 

2.2.6.3 Summary of the Proposed BACT for Startups and Shutdowns 

AES proposes to limit individual startup and shutdown durations and emissions to an enforceable BACT permit 
limit, as shown in Tables 2-5 and 2-6. 

IN07241SI047POX 2· 17 





SECTION 3 

GHG BACT 

3.1 Introduction 
This BACT evaluation was prepared to address GHG emissions from the HBEP, and the evaluation follows EPA 
regulations and guidance for BACT analyses as well as EPA's PSD and Title V Permitting Guidance for Greenhouse 
Gases (EPA, 2011b). GHG pollutants are emitted during the combustion process when fossil fuels are burned. One 
of the possible ways to reduce GHG emissions from fossil fuel combustion is to use inherently lower GHG-emitting 
fuels and to minimize the use of fuel, which in this case is achieved by using thermally efficient CTGs, well­
designed HRSGs, and STGs to generate additional power from the heat of the CTG exhaust. In the HBEP process, 
the fossil fuel burned will be pipeline-quality natural gas, which is the lowest GHG-emitting fossil fuel available. 
The HBEP gas turbines selected to meet the Amended Project's objectives have a high operating turndown rate 
while maintaining a high thermal efficiency. 

3.1.1 Regulatory Overview 
Based on a series of actions, including the 2007 Supreme Court decision, the 2009 EPA Endangerment Finding and 
Cause and Contribute Finding, and the 2010 Light-Duty Vehicle Rule, GHGs became subject to permitting under 
the CAA. In May 2010, EPA issued the GHG permitting rule officially known as the "Prevention of Significant 
Deterioration and Title V Greenhouse Gas Tailoring Rule" (GHG Tailoring Rulet in which EPA defined six GHG 
pollutants (collectively combined and measured as carbon dioxide equivalent (C02e]) as NSR-regulated pollutants 
and, therefore, subject to PSD permitting when new projects emitted those pollutants above certain threshold 
levels. Under the GHG Tailoring Rule, beginning July 1, 2011, new sources with a GHG PTE equal to or greater than 
100,000 tpy of C02e would be considered a major source and would be required to undergo PSD permitting, 
including preparation of a BACT analysis for GHG emissions. Modifications to existing major sources (C02e PTE of 
100,000 tpy or greater) that result in an increase of C02e greater than 75,000 tpy would be similarly required to 
obtain a PSD permit, which includes a GHG BACT analysis. However, in July 2014, the U.S. Supreme Court ruled 
that EPA could not regulate GHG emissions alone. As a result, new sources with a GHG PTE equal to or greater 
than 100,000 tpy of C02e are no longer required to obtain a PSD permit specifically for GHG emissions. Rather, a 
BACT analysis to evaluate GHG emissions control would only be required if the new source would require a PSD 
permit as a result of criteria pollutant PTE. The Amended Project results in emission increases above the new 
source PSD thresholds for at least one criteria pollutant. Therefore, the Amended Project is subject to the GHG 
Tailoring Rule, and is required to conduct a GHG BACT analysis. 

3.1.2 BACT Evaluation Overview 
BACT requirements are intended to ensure that a proposed project will incorporate control systems that reflect 
the latest control technologies that have been demonstrated in practice for the type of facility under review. 
BACT is defined under the CAA (42 U.S.C. Section 7479[3]) as follows: 

The term "best available control technology" means an emission limitation based on the maximum 
degree of reduction of each pollutant subject to regulation under this chapter emitted from or 
which results from any major emitting facility, which the permitting authority, on a case-by-case 
basis, taking into account energy, environmental, and economic impacts and other costs, 
determines is achievable for such facility through application of production processes and 
available methods, systems, and techniques, including fuel cleaning, clean fuels, or treatment or 
innovative fuel combustion techniques for control of each such pollutant. BACT is defined as the 
emission control means an emission limitation (including opacity limits) based on the maximum 
degree of reduction which is achievable for each pollutant, taking into account energy, 
environmental, and economic impacts, and other costs . .... 

EPA guidance specifies that a BACT analysis should be performed using a top-down approach in which all 
applicable control technologies are evaluated based on their effectiveness and are then ranked by decreasing 
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level of control. If the most-effective control technology is not being selected for the project, the control 
technologies on the list are evaluated as to whether they are infeasible because of energy, environmental, and/or 
economic impacts. The most effective control technology in the ranked list that cannot be so eliminated is then 
defined as BACT for that pollutant and process. A further analysis must be conducted to establish the emission 
limit that is BACT, based on determining the lowest emission limit that is expected to be consistently achievable 
over the life of the plant, taking into account site-specific and project-specific requirements. 

For a facility subject to the GHG Tailoring Rule, the six covered GHG pollutants are: 

• C02 
• Nitrous oxide (N20) 

• Methane (CH4) 
• Hydrofluorocarbons (HFC) 

• Perfluorocarbons (PFC) 
• Sulfur hexafluoride (SF6) 

Although the top-down BACT analysis is applied to GHGs, there are "unique" issues in the analysis for GHGs that 
do not arise in BACT for criteria pollutants (EPA, 2011b). For example, EPA recognizes that the range of potentially 
available control options for BACT Step 1 is currently limited and emphasizes the importance of energy efficiency 
in BACT reviews. Specifically, EPA states that {EPA, 2011b): 

The application of methods, systems, or techniques to increase energy efficiency is a key 
GHG-reducing opportunity that falls under the category of "lower-polluting 
processes/practices." Use of inherently lower-emitting technologies, including energy 
efficiency measures, represents an opportunity for GHG reductions in these BACT reviews. 
In some cases, a more energy efficient process or project design maybe used effectively 
alone; whereas in other cases, an energy efficient measure may be used effectively in 
tandem with end-of-stack controls to achieve additional control of criteria pollutants. 

Based on this reasoning, EPA provides permitting authorities with the discretion to use energy-efficient measures 
as "the foundation for a BACT analysis for GHGs ... " (EPA, 201lb). 

3.2 GHG BACT Analysis 
3.2.1 Assumptions 
During the completion of the GHG BACT analysis, the following assumptions were made; 

• The HBEP BACT analysis for criteria pollutants will result in the installation of an SCR system for NOx emissions 
reduction for the turbines and auxiliary boiler and an oxidation catalyst for control of CO and VOCs for each 
turbine. 

• During actual combustion turbine operation, the oxidation catalyst may result in minimal increases in C02 
from the oxidation of any CO and CH4 in the flue gas. However, the EPA Final Mandatory Reporting of 
Greenhouse Gases Rule (Mandatory Reporting Rule) (40 CFR 98) factors for estimating C02e emissions from 
natural gas combustion assume complete combustion of the fuel. While the oxidation catalyst has the 
potential of incrementally increasing C02 emissions, these emissions are already accounted for in the 
Mandatory Reporting Rule factors and included in the C02e totals. 

• Similarly, the SCR catalyst may result in an increase in N20 emissions. Although quantifying the increase is 
difficult, it is generally estimated to be very small or negligible. From the HBEP GHG emissions inventory, 
the estimated N20 emissions only total 87.4 metric tons per year. Therefore, even if there were an 
order-of-magnitude increase in N20 as a result of the SCR, the impact to C02e emissions would be insignificant 
as compared to total estimated HBEP C02e emissions. 

Use of the SCR and oxidation catalyst slightly decreases the Amended Project's thermal efficiency due to 
backpressure on the turbines (these impacts are already included in the emission inventory) and, as noted above, 
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may create a marginal but unquantifiable increase to N20 emissions. Although elimination of the NOx and CO/VOC 
controls could conceivably be considered as an option within the GHG BACT, the environmental benefits of the 
NOx, CO, and VOC controls are assumed to outweigh the marginal increase to GHG emissions. Therefore, even if 
carried forward through the GHG BACT analysis, they would be eliminated in Step 4 because of other 
environmental impacts. Therefore, omission of these controls within the BACT analysis was not considered. 

3.2.2 BACT Determination 
The top-down GHG BACT determination for the combustion turbines and auxiliary boiler is presented below. This 
BACT analysis is based on one combined-cycle power block consisting of two combustion turbines with unfired 
HRSGs, a steam turbine, and an auxiliary boiler, and one simple-cycle power block consisting of two simple-cycle 
combustion turbines. 

The primary GHG of concern for the HBEP is C02. This analysis primarily presents the GHG BACT analysis for C02 

emissions because CH4 and N20 emissions are insignificant, at less than two percent of facility GHG C02e 
emissions. The HBEP will emit insignificant quantities of SF6. HFC, or PFC pollutants, used in electrical switch gear 
and comfort cooling systems. Therefore, the primary sources of GHG emissions would be the natural-gas-fired 
combustion turbines and the natural-gas-fired auxiliary boiler. 

This determination follows EPA's top-down analysis method, as specified in EPA's GHG Permitting Guidance 
{EPA, 2011b). The following top-down analysis steps are listed in EPA' s New Source Review Workshop Manual 
(EPA, 1990): 

• Step 1: Identify all control technologies 
• Step 2: Eliminate technically infeasible options 

• Step 3: Rank remaining control technologies by control effectiveness 
• Step 4: Evaluate most effective controls and document results 

• Step 5: Select BACT 

Each of these steps, described in the following sections, was conducted for GHG emissions from the CTGs. The 
following top-down BACT analysis has been prepared in accordance with EPA's New Source Review Workshop 

Manual (EPA, 1990) and takes into account energy, environmental, economic, and other costs associated with 
each alternative technology. 

The previous and current emission limits reported for combined-cycle and simple-cycle combustion turbines were 
based on a search of the various federal, state, and local BACT, RACT, and LAER databases. The search included 
the following databases: 

• EPA BACT/LAER Clearinghouse (EPA, 2015) 

Search included the C02 BACT/LAER determinations for combined-cycle and simple-cycle combustion 
turbines (greater than 25 MW) with permit dates for the years 2001 through 2015. 

• BACT Analyses for Recently Permitted Combined-cycle and Simple-cycle CEC Projects {CEC, 2015) 

3.2.2.1 Identification of Available GHG Emissions Control Technologies - Step 1 

There are two basic alternatives for limiting GHG emissions from the HBEP equipment: 

• Carbon capture and storage {CCS) 
• Thermal efficiency 

The proposed HBEP design and operation will consist of one combined-cycle power block, a simple-cycle power 
block, and an auxiliary boiler. The combined-cycle power block will consist of two natural-gas-fired GE Frame 
7FA.OS CTGs with unfired HRSGs, one STG, and an auxiliary boiler to facilitate fast start capabilit ies. The simple­
cycle power block will consist of two GE LMS-100PB CTGs. AES has determined that this configuration is the only 
alternative that meets all of the project objectives as further detailed in Section 1.2. Several of the primary 
objectives of the HBEP are to backstop variable renewable resources with a multiple stage generator project that 
incorporates fast start capability, a high degree of turndown, fast ramping capability, and a high thermal 
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efficiency. Therefore, other potentially lower emitting renewable generation technologies were not evaluated in 
this BACT analysis because this would change the fundamental business purpose of the HBEP. 

This is consistent with EPA's March 2011 PSD and Title V Permitting Guidance for Greenhouse Gases, which states: 

EPA has recognized that a Step 1/ist of options need not necessarily include inherently lower 
polluting processes that would fundamentally redefine the nature of the source proposed by the 
permit applicant... ", and " ... the permitting authority should keep in mind that BACT, in most cases, 
should nat regulate the applicant's purpose or objective for the proposed facility ... (p. 26). 

The only identified GHG emission "control" options are post-combustion CCS and thermal efficiency of the 
proposed generation facility. 

Carbon Capture and Storage. CCS technology is composed of three main components: (1) C02 capture and/or 
compression, (2) transport, and (3) storage. 

COz Capture and Compression. CCS systems involve use of adsorption or absorption processes to separate and 
capture COz from the flue gas, with subsequent desorption to produce a concentrated COz stream. The 
concentrated C02 is then compressed to "supercritical" temperature and pressure, a state in which COz exists 
neither as a liquid nor a gas, but instead has physical properties of both liquids and gases. The supercritical C02 
would then be transported to an appropriate location for underground injection into a suitable geological storage 
reservoir, such as a deep saline aquifer, depleted coal seam, ocean storage site, or used in crude oil production for 
enhanced oil recovery. 

The capture of C02 from gas streams can be accomplished using either physical or chemical solvents or solid 
sorbents. Applicability of different processes to particular applications will depend on temperature, pressure, 
C02 concentration, and contaminants in the gas or exhaust stream. Although COz separation processes have been 
used for years in the oil and gas industries, the characteristics of the gas steams are markedly different than 
power plant exhaust. C02 separation from power plant exhaust has been demonstrated in large pilot-scale tests, 
but it has not been commercially implemented in full -scale power plant applications. 

After separation, the C02 must be compressed to supercritical temperature and pressure for suitable pipeline transport 
and geologic storage properties. Although compressor systems for such applications are proven, commercially 
available technologies, specialized equipment is required, and operating energy requirements are very high. 

COz Transport. The supercritical COz would then be transported to an appropriate location for injection into a 
suitable storage reservoir. The transport options may include pipeline or truck t ransport, or in the case of ocean 
storage, transport by ocean-going vessels. 

Because of the extremely high pressures, as well as the unique thermodynamic and dense-phase fluid properties 
of supercritical C02, specialized designs are required for C02 pipelines. Control of potential propagation fractures 
and corrosion also require careful attention to contaminants such as oxygen, nitrogen, methane, water, and 
hydrogen sulfide. 

While transport of C02 via pipeline is proven technology, doing so in urban areas will present additional concerns. 
Development of new rights-of-way in congested areas would require significant resources for planning and 
execution, and public concern about potential for leakage may present additional barriers. 

COz Storage. C02 storage methods include geologic sequestration, oceanic storage, and mineral carbonation. 
Oceanic storage has not been demonstrated in practice, as discussed below. Geologic sequestration is t he process 
of injecting captured COz into deep subsurface rock formations for long-term storage, which includes t he use of a 
deep saline aquifer or depleted coal seams, as well as the use of compressed C02 to enhance oil recovery in crude 
oil production operations. 

Under geologic sequestration, a suitable geological formation is identified close to the proposed project, and the 
captured C02 from the process is compressed and transported to the sequestration location. C02 is injected into 
that formation at a high pressure and to depths generally greater than 2,625 feet (800 meters). Below this depth, 
the pressurized C02 remains "supercritical" and behaves like a liquid. Supercritical C02 is denser and takes up less 
space than gaseous C02. Once injected, the C02 occupies pore spaces in the surrounding rock, like water in a 
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sponge. Saline water that already resides in the pore space would be displaced by the denser C02. Over time, the 
C02 can dissolve in residual water, and chemical reactions between the dissolved COz and rock can create solid 
carbonate minerals, more permanently trapping the COz. 

The U.S. Department of Energy (DOE) National Energy Technology Laboratory (NETL), via the West Coast Regional 
Carbon Sequestration Partnership (WestCarb) has researched potential geologic storage locations including those 
in southern California. This information has been presented in NETL's 2010 Carbon Sequestration Atlas of the 
United States and Canadas, NETL's National Carbon Sequestration Database and Geographic Information System 
(NATCARB) database6, and Southern California Carbon Sequestration Research Consortium's (SoCaiCarb) Carbon 

Atlas?. As shown in Figures 1 and 2, a number of deep saline aquifers and oil and gas reservoirs have been found 
to be potentially suitable for CO:z storage. No potential for storage in depleted coal seams or basalt formations 
was identif ied. 

The Carbon Sequestration Atlas lists the deep saline formations in Ventura and Los Angeles Basins as the "most 
promising" locations in southern California, and it states that "California may also be a candidate for C02 storage 
in offshore basins, although the lack of available data has limited the assessment of their CO:z storage potential to 
areas where oil and gas exploration has occurred." The atlas also notes the potent ial for use of oil and gas 
reservoirs in the Los Angeles and Ventura Basins, although it states that "Reservoirs in highly fractured shales 
within the Santa Maria and Ventura Basins are not good candidates for C02 storage." 

Funded via the American Recovery and Reinvestment Act, the Wilmington Graben project is an ongoing, 
comprehensive research program for characterization of the potential for C02 storage in the Pliocene and 
Miocene sediments offshore from Los Angeles and Long Beach. The study includes analysis of existing and new 
well cores, seismic studies, engineering analysis of potential pipeline systems, and risk analyses. However, no pilot 
studies of COz injection into onshore or offshore geologic formations in the vicinity of the Amended Project site 
have been conducted to date. 

Thermal Efficiency. Because C02 emissions are directly related to the quantity of fuel burned, the less fuel burned 
per amount of energy produced (greater energy efficiency), the lower the GHG emissions per unit of energy 
produced. As a means of quantifying feasible energy efficiency levels, the State of California established an 
emissions performance standard for California power plants. California Senate Bill1368 limits long-term 
investments in baseload generation by the state's utilities to power plants that meet an emissions performance 
standard jointly established by the CEC and the CPUC. CEC regulations establish a standard for baseload 
generation (that is, with capacity factors in excess of 60 percent) of 1,100 pounds (or 0.55 ton) COz per megawatt­
hour {MWh). This emission standard corresponds to a heat rate of approximately 9,400 British thermal units per 
kilowatt-hour (Btu/kWh) (CEC, 2010). 

In addition to the state regulations, EPA promulgated New Source Performance Standard Subpart TilT, which 
includes two potentially applicable GHG emission limits for newly constructed combustion turbines. These limits 
are summarized below. 

Newly constructed or reconstructed stationary combustion turbine that supplies more than its design 
efficiency times its potential electric output as net-electric sales on a 3-year rolling average basis and 
combusts more than 90 percent natural gas on a heat input basis on a 12-operating-month rolling average 
basis- 450 kilograms (kg) of C02 per MWh of gross energy output (1,000 pounds [lb] of C02 per MWh); or 
470 kg of C02 per MWh of net energy output {1,030 lb C02/MWh) 

Newly constructed or reconstructed stationary combustion turbine that supplies its design efficiency times 
its potential electric output or less as net-electric sales on a 3-year rolling average basis and combusts more 
than 90 percent natural gas on a heat input basis on a 12-operating-month rolling average basis- 50 kg CO:z 
per gigajoule (GJ) of heat input {120 lb C02 per million British thermal units [MMBtu]) 

5 http://www .netl.doe .gov /technologies/ carbon_seq/refshelf/atlasiii/ index.html 
6 http://www .netl.doe .gov /technologies/ carbon_seq/natcarb/storage. html 

7 http:/ / socalcarb.org/atlas. html 
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The applicable emission standard depends on whether a combustion turbine sells more electricity than its 
potential electrical output, which is calculated by multiplying the design efficiency and the potential electrical 
output, and combusts more than 90 percent natural gas. Assuming the combined-cycle power block will generate 
more electricity than the potential electrical output, the HBEP w ill need to comply with the 1,000 lb of C02 per 
MWh emission limit. The HBEP is exclusively fueled by natural gas with a combined-cycle power block design 
efficiency of approximately 56 percent. The HBEP's combined-cycle GHG efficiency is estimated at 766 lb of C02 
per MWh (net), assuming an 8 percent performance degradation (see Attachment 1), which clearly complies with 
Subpart TTTT's emission limit of 1,000 lb of C02 per MWh. 

The HBEP simple-cycle power block design efficiency is 41 percent and the potential HBEP simple-cycle power 
block's electrical output threshold is 718,320 MWh-Net (based on the design efficiency of 41 percent and the net 
electrical output of 200 MW for 8,760 hours per year). The HBEP simple-cycle power block's potential annual net 
electric sales are 258,924 MWh-Net, assuming 200 MWs-Net of generation and 1,284 hours per year of operation 
(1,150 operating hours plus 58 startup and 76 shutdown hours). Since the annual net electric sales are less than 
the electric output threshold, the HBEP simple-cycle power block must comply with Subpart TTTT emission limit of 
50 kg C02 per GJ of heat input (120 lb C02/MMBtu). As a natural-gas fired facility, the HBEP is expected to emit 
C02 at a rate of 117 lb C02/MMBtu, thereby complying with the applicable emission limit in Subpart TTTT. 

The HBEP is a highly efficient multiple-staged generator project that incorporates a high degree of turndown, fast 
start, and ramping capability that will support grid reliability as renewable generating sources comprise a larger 
share of California's energy production. This allows an increased use of wind power and other renewable energy 
sources, with backup power available from the HBEP. A natural-gas-fired plant such as the HBEP uses a relatively 
small amount of electricity to operate the facility compared to the energy in the fossil fuel com busted. Therefore, 
minimal benefit occurs in terms of energy efficiency and GHG emission reductions of the facility associated with 
lowering electricity usage at the facility compared to increasing the thermal efficiency of the process. 

The addition of the high thermal efficiency of the HBEP's generation to the state's electricity system will facilitate 
the integration of renewable resources in California's generation supply and will displace other less-efficient, 
higher GHG·emitting generation. 

California's Renewable Portfolio Standard (RPS) requirement was increased from 20 percent by 2010 to 
33 percent by 2020, with the adoption of Senate Bill 2 on April12, 2011. To meet the new RPS requirements, the 
amount of dispatchable, high-efficiency, natural gas generation used as regulation resources, fast-ramping 
resources, or load-following or supplemental energy dispatches will have to be significantly increased. 
Additionally, Senate Bill 350 will increase the RPS requirements to 50 percent by 2030. The HBEP will aid in the 
effort to meet California's aggressive RPS standard, because a significant attribute ofthe HBEP is that the 
combined- and simple-cycle facility can operate similarly to a peaking plant but at higher thermal efficiency. 

Based on design, the HBEP will allow a rapid startup of the combustion turbines, with the combined-cycle 
combustion turbines capable of achieving full load operation within 15 minutes of initiating a startup (with the 
exception of the 24 cold starts for the combined-cycle turbines). The simple-cycle power block can achieve full 
load operation within 10 minutes of initiating a startup. The maximum electrical load ramp rate is 10 percent per 
minute when operating at the minimum operating rate. 

In summary, using the GE Frame 7FA.05 and LMS-100PB turbines allows the project goals to be met, while 
maintaining a higher efficiency than comparable combustion turbine applications. The ability to produce fast­
ramping power to augment renewable power sources to the grid make the HBEP a highly energy-efficient system. 

3.2.2.2 Eliminate Technically Infeasible Options - Step 2 

The second step for the BACT analysis is to eliminate technically infeasible options from the control technologies 
ident ified in Step 1. For each option that was identified, a technology evaluation was conducted to assess its 
technical feasibility. The technology is feasible only when it is available and applicable. A technology that is not 
commercially available for the scale of the project was considered infeasible. An available technology is 
considered applicable only if it can be reasonably installed and operated on the proposed project. 
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Carbon Capture and Storage. Although many believe that CCS will allow the future use of fossil fuels while 
minimizing GHG emissions, there are a number of technical barriers concerning the use of this technology for the 
HBEP, as follows: 

• No full-scale systems for solvent-based carbon capture are currently in operation to capture C02 from dilute 
exhaust steams such as those from natural-gas-fired electrical generation systems at the scale proposed for 
the Amended HEBP. 

• Use of captured C02 for enhanced oil recovery (EOR) is widely believed to represent the practical first 
opportunity for CCS deployment; however, identification of suitable oil reservoirs with t he necessary willing 
and able owners and operators is not feasible for the HBEP to undertake. Oil and gas production in the vicinity 
of the HBEP is available for EOR; however, only pilot-scale projects are known in the region and only estimates 
are available on the capacity of these miscible oil fields. 

• Little experience exists with other types of storage systems, such as deep saline aquifers (geological 
sequestration) or ocean systems (ocean sequestration). These storage systems are not commercially available 
technology. 

• Because of the developmental nature of CCS technology, vendors and contractors do not provide turn-key 
offerings; separate contracting would be required for capture system design and construction; compression 
and pipeline system routing, siting and licensing, engineering and construction; and geologic storage system 
design, deployment, operations, and monitoring. Because no individual facility could be expected to take on 
all of these requirements to implement a control technology, this demonstrates that the technology as a 
whole is not yet commercially available. 

• Significant legal uncertainties continue to exist regarding relationship between land surface ownership rights 
and subsurface (pore space) ownership, and potential conflicts with other uses of land such as exploitation of 
mineral rights, management of risks and liabilities, and so on. 

• The potential for frequent startup and shutdown, as well as intended rapid load fluctuations, of generation 
units at the HBEP facility makes CCS impractical for two reasons- inability of capture systems to startup in the 
same short time frame as combustion turbines, and infeasibility for potential users of the C02 such as EOR 
systems to use uncertain and intermittent flows. As described above, the units at the HBEP facility are 
designed to accommodate rapidly fluctuating power and steam demands from renewable electrical 
generation sources. 

These issues are discussed in more detail below. 
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As suggested in EPA's New Source Review Workshop Manual, control technologies should be demonstrated in 
practice on full-scale operations to be considered available within a BACT analysis: "Technologies which have not 
yet been applied to (or permitted for) full scale operations need not be considered available; an applicant should 
be able to purchase or construct a process or control device that has already been demonstrated in practice" 
(EPA, 1990). As discussed in more detail below, carbon capture technology has not been demonstrated in practice 
in power plant applications. Other process industries do have carbon capture systems that are demonstrated in 
practice; however, the technology used for these processes cannot be applied to power plants at the scale of the 
HBEP. 

Three fundamental types of carbon capture systems are employed throughout various process and energy 
industries: sorbent adsorption, physical absorption, and chemical absorption. Use of carbon capture systems on 
power plant exhaust is inherently different from other commercial-scale systems currently in operation, mainly 
because of the concentration of C02 and other constituents in the gas streams. 

For example, C02 is separated from petroleum in refinery hydrogen plants in a number of locations, but this is 
typically accomplished on the product gas from a steam CH4 reforming process that contains primarily hydrogen 
(H2), unreacted CH4, and C02. Based on the stoichiometry of the reforming process, the C02 concent ration is 
approximately 80 percent by weight, and the gas pressure is approximately 350 pounds of force per square inch 
gauge (psig). Because of the high concentration and high pressure, a pressure swing adsorption (PSA) process is 
used for the separation. In the PSA process, all non-hydrogen components, including C02 and CH4, are adsorbed 
onto the solid media under high pressure; after the sorbent becomes saturated, the pressure is reduced to near 
atmospheric conditions to desorb these components. The C02J'CH4 mixture in the PSA tail gas is then typically 
recycled to the reformer process boilers to recover the heating value; however, where the C02 is to be sold, an 
additional amine absorption process would be required to separate the C02 from CH4. In its May 2011 DOE/NETL 
Advanced Carbon Dioxide Capture R&D Program: Technology Update, NETL notes the different applications for 
chemical solvent absorption, physical solvent absorption, and sorbent adsorption processes. As noted in Section 
4.B, "When the fluid component has a high concentration in the feed stream (for example, 10 percent or more), a 
PSA mechanism is more appropriate" (NETL, 2011). 

In another example, at the Dakota Gasification Company's Great Plains Synfuels Plant in North Dakota, C02 is 
separated from intermediate fuel streams produced from gasification of coal. The gas from which the C02 is 
separated is a mixture of primarily H2, CH4, and 30 to 35 percent C02; a physical absorption process (Rectisol) is 
used. In contrast, as noted on page 29 of the Report of the Interagency Task Force on Carbon Capture and Storage 
(DOE and EPA, 2010), C02 concentrations for natural-gas-fired systems are in the range of 3 to 5 percent. This 
adds significant technical challenges to separation of C02 from natural-gas-fired power plant exhaust as compared 
to other systems. 

In Section 4.A of the above-referenced technology update, NETL notes this difference between pre-combustion 
C02 capture, such as that from the North Dakota plant. versus the post-combustion capture, such as that required 
from a natural-gas-fired power plant: "Physical solvents are well suited for pre-combustion capture of C02 from 
syngas at elevated pressures; whereas, chemical solvents are more attractive for C02 capture from dilute 
low-pressure post-combustion flue gas" (NETL, 2011). 

In the 2010 report noted above, the task force discusses four currently operating post-combustion C02 capture 
systems associated with power production. All four are on coal-based power plants where C02 concentrations are 
higher (typically 12 to 15 percent), with none noted for natural gas-based power plants (typically 3 to 5 percent). 

The DOE/NETL is a key player in the nation's efforts to realize commercial deployment of CCS technology. 
A downloadable database of worldwide CCS projects is available on the NETL website8. Filtering this database 
for projects that involve both capture and storage, which are based on post-combustion capture technology 
(the only technology applicable to natural gas turbine systems) and are shown as "active" with " injection ongoing" 
or "plant in operation," yields four projects. Three projects, one of which is a pilot-scale process noted in the 
interagency task force report as described above, are listed at a capacity of 274 tons per day (100,000 tpy), and 

8 http://www .netl.doe.gov /technologies/carbon_seq/global/database/index. html 
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the fourth has a capacity of only 50 tons per day. Post-combustion CCS has not been accomplished on a scale of 
the Amended HEBP facility. Furthermore, scale-up involving a substantial increase in size from pilot scale to 
commercial scale is unusual in chemical processes and would represent significant technical risk. 

A chemical solvent CCS approach would be required to capture the approximate 3 to 5 percent C02 emitted from 
the flue gas generated from the natural-gas-fired systems (combined-cycle) used at the Amended HEPB facility. To 
date, a chemical solvent technology has not been demonstrated at the operating scale proposed. 

As detailed in the August 2010 report, one goal of the task force is to bring 5 to 10 commercial demonstration 
projects online by 2016. With demonstration projects still years away, clearly the technology is not currently 
commercially available at the scale necessary to operate t he Amended HEBP facility. It is notable that several 
projects, including those with DOE funding or loan guarantees, were cancelled in 2011, making it further unlikely 
that technical information required to scale up these processes can be accomplished in the near future. For 
example, the AEP Mountaineer site (AEP; a former DOE demonstration commercial-scale project) was to expand 
capture capacity to 100,000 tpy; however, to date only the "Project Validation Facility'' was completed and only 
accomplished capture of a total of 50,000 metric tons and storage of 37,000 metric tons of C02. AEP recently 
announced that the larger project will be cancelled after completion of the front-end engineering design because 
of uncertain economic and policy conditions. 

EPA's Fact Sheet and Ambient Air Quality Impact Report for the Palmdale project states that "commercial 
C02 recovery plants have been in existence since the late 1970s, with at least one plant capturing C02 from 

gas turbines". However, on review of the fact sheet referenced for the gas turbine project9, it is notable that the 
referenced project is not a commercial-scale operation; rather, it is a pilot study at a commercial power plant. The 
pilot system captured 365 tons per day of C02 from the power plant, in the range of the power pilot tests noted 
above. Full-scale capture of power plant C02 has not yet been accomplished anywhere in the world. 

The interagency task force report notes the lack of demonstration in practice: 

Current technologies could be used to capture COz from new and existing fossil energy power 
plants; however, they are not ready for widespread implementation primarily because they have 
not been demonstrated at the scale necessary to establish confidence for power plant application. 
Since the C02 capture capacities used in current industrial processes are generally much smaller 
than the capacity required for the purposes of GHG emissions mitigation at a typical power plant, 
there is considerable uncertainty associated with capacities at volumes necessary for commercial 
deployment. (DOE and EPA, 2010) 

The ability to inject into deep saline aquifers as an alternative to EOR reservoirs is a major focus of the NETL 
research program. Although it is believed that saline aquifers are a viable opportunity, there are many 
uncertainties. Risk of mobilization of natural elements such as manganese, cobalt, nickel, iron, uranium, and 
barium into potable aquifers is of concern. Technical considerations for site selection include geologic siting, 
monitoring and verification programs, post-injection site care, long-term stewardship, property rights, and other 
issues. 

At least one planned saline aquifer pilot project is underway in the Lower San Joaquin Valley near Bakersfield, 
California (the Kimberlina Saline Formation}, that may act as a possible candidate location for geologic 
sequestration and storage. According to WestCarb, a pilot project plant operated by Clean Energy Systems is 
targeting the Vedder Sandstone formation at a depth of approximately 8,000 feet, where there is a beaded 
stream unit of saline formation that may be favorable for C02 storage. It is unclear when the project is planned for 
full scale testing, and no plans are currently available to build a pipeline within the area to transport C02 to the 
test site. As noted above, the Wilmington Graben project is a large-scale study of the potential for geologic 
storage in offshore formations near Los Angeles; however, no indications of near-term plans for pilot testing were 
noted in NETL or SoCaiCarb's websites. 

9 http :j /www. powermag. com/ coal/ 2 064. htm I 
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As noted above, presumably the C02 could be used for EOR applications within the Los Angeles and Ventura 
Basins, but the exact location, time frame, and needed flow rates for those existing or future EORs are unclear 
because this information is typically treated as being a trade secret. During a study to evaluate the "future oil 
recovery potential in the major oil basins and large oil fields in California," the DOE concluded that a number of oil 
fields in the Los Angeles Basin are "amendable to miscible C02-EOR." Two of those oil fields, the Santa Fe Springs 
and Dominquez fields, are located approximately 30 miles from the Amended HEBP facility. However, the 
feasibility of obtaining the necessary permits to build infrastructure and a pipeline to transport C02 to these fields 
through a densely urbanized area is uncertain. 

Figure 3 from the Interagency Task Force report shows that no existing C02 pipelines are shown in California. The 
report does note that nationally there are "many smaller pipelines connecting sources with specific customers"; 
however, based on lack of natural or captured C02 sources in southern California, it is assumed that no pipelines 
exist. The SoCaiCarb carbon atlas shows a number of existing pipelines in the region; however, these are 
petroleum product pipelines. As noted above, because of high pressures, potential for propagation facture, and 
other issues, COz pipeline design is highly specialized, and product pipelines would not be suitable for re-use of 
C02 transport. 

Regarding COz storage security, the CCS task force report (DOE and EPA, 2010) notes such uncertainties: 

"The technical community believes that many aspects of the science related to geologic storage security 
are relatively well understood. For example, the Intergovernmental Panel on Climate Change {IPCC) 
concluded that "it is considered likely that 99 percent or more of the injected COz will be retained for 1,000 
years" {IPCC, 2005}. However, additional information (including data from large-scale field projects, such 
as the Kimber/ ina project with comprehensive monitoring) is needed to confirm predictions of the 
behavior of natural systems in response to introduced COz and to quantify rates for long-term processes 
that contribute to trapping and, therefore, risk profiles {IPCC, 2005}. " 

Field data from the Kimberlina CCS pilot project will provide additional information regarding storage security for 
that and other locations. Meanwhile, some uncertainties will remain regarding safety and permanence aspects of 
storage in these types of formations. 

The effectiveness of ocean sequestration as a full-scale method for C02 capture and storage is unclear given the 
limited availability of injection pilot tests and the ecological impacts to shallow and deep ocean ecosystems. 
Ocean sequestration is conducted by injecting supercriticalliquid C02 from either a stationary or towed pipeline at 
targeted depth interval, typically below 3,000 feet. C02 is injected below the thermocline, creating either a rising 
droplet or a dense phase plume and sinking bottom gravity current. Through NETL, extensive research is being 
conducted by the Monterey Bay Aquarium Research Institute on the behavior of C02 hydrates and dispersion of 
these hydrates within the various depth horizons of the marine environment; however, the experiments are small 

in scale and the results may not be applicable to larger-scale injection projects in the near future. Long-term 
effects on the marine environment, including pH excursions, are ongoing, making the use of ocean sequestra lion 
technically infeasible at the current time. The feasibility of implementing a commercially available sequestration 
approach is further brought into question, with the IPCC stating: 

Ocean storage, however, is in the research phase and will not retain COz permanently as the COz will re­
equilibrate with the atmosphere over the course of several centuries ... Before the option of ocean injection 
can be deployed, significant research is needed into its potential biological impacts to clarify the nature 
and scope of environmental consequences, especially in the longer term ... Ciarification of the nature and 
scope of long-term environmental consequences of ocean storage requires further research. (IPCC, 2005). 

Questions may also arise regarding the international legal implications of injecting industrial generated C02 into 
the ocean, which may eventually migrate to other international waters. 

CCS technology development is dominated by vendors that are attempting to commercialize carbon capture 
technologies and by academia-led teams (largely funded by DOE) that are leading research into the geologic 
systems. The ability for electric utilities to contract for turn-key CCS systems simply does not exist at this time. 
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Most current carbon capture systems are based on amine or chilled ammonia technology, which are chemical 
absorption processes. Although capture system startup and shutdown time of vendor processes could not be 
confirmed within this BACT analysis, clearly both types of processes would require durations that exceed the time 
required for the HBEP turbine startup or load response. As described above, the Amended HEBP may start or stop 
turbines, and it may adjust the load on the operating turbines rapidly to meet grid reliability demands. In contrast, 
both amine and chilled ammonia systems require startup of countercurrent liquid-gas absorption towers and 
either chilling of the ammonia solution or heating of regeneration columns for the amine systems. It is technically 
infeasible for the carbon capture systems to startup and shut down or to make large adjustments in gas volume in 
the time frames required to serve this type of operation effectively; this means that portions of the HBEP 
operation would run without C02 capture even with implementation of a CCS system. Alternatively, the CCS 
system could be operated at a minimum load during periods of expected operation. However, this approach 
would consume energy, offsetting some of the benefit. 

Finally, the potential to sell C02 to industrial or oil and gas operations is infeasible for an operation such as this, 
where daily operation of the HBEP depends on grid dispatch needs, particularly to offset reductions from 
renewable energy sources. Even if a potential EOR opportunity could be identified, such an operation would 
typically need a steady supply of C02. Intermittent C02 supply from potentially short duration with uncertain daily 
operation would be virtually impossible to sell on the market, making the EOR option unviable. Therefore, CCS 
technology would be better suited for applications with low variability in operating conditions. 

In the EPA PSD and Title V GHG Permitting Guidance, the issues noted above are summarized: "A number of 
ongoing research, development, and demonstration projects may make CCS technologies more widely applicable 
in the future" {EPA, 2011b; italics added). From page 36 of this guidance, it is noted: 

While CCS is a promising technology, EPA does not believe that at this time CCS will be a 
technically feasible BACT option in certain cases. As noted above, to establish that an option is 
technically infeasible, the permitting record should show that an available control option has 
neither been demonstrated in practice nor is available and applicable to the source type under 
review. EPA recognizes the significant logistical hurdles that the installation and operation of a 
CCS system presents and that sets it apart from other add-on controls that are typically used to 
reduce emissions of other regulated pollutants and already have an existing reasonably accessible 
infrastructure in place to address waste disposal and other offsite needs. Logistical hurdles for CCS 
may include obtaining contracts for offsite land acquisition (including the availability of land}, the 
need for funding (including, for example, government subsidies), timing of available 
transportation infrastructure, and developing a site for secure long-term storage. Not every source 
has the resources to overcome the offsite logistical barriers necessary to apply CCS technology to 
its operations, and smaller sources will likely be more constrained in this regard. {EPA, 2011b) 

The CCS alternative is not considered technically feasible for the Amended HEBP, and it should therefore be 
eliminated from further consideration in Step 2. However, at the suggestion of EPA team members on other 
recent projects, economic feasibility issues will be discussed in Step 4. 

Thermal Efficiency. Thermal efficiency is a standard measurement metric for combined-cycle facilities; therefore, 
it is technically feasible as a control technology for BACT consideration. 
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SECTION 3: GHG BACT 

3.2.2.3 Combustion Turbine GHG Control Technology Ranking - Step 3 

Because CCS is not technically feasible, the only remaining technically feasible GHG control technology for the 
Amended HEBP is thermal efficiency. While CCS will be discussed further in Step 4, and if it were technically 
feasible would rank higher than thermal efficiency for GHG control, thermal efficiency is the only technically 
feasible control technology that is commercially available and applicable for the Amended HEBP. 

3.2.2.4 Evaluate Most Effective Controls - Step 4 

Step 4 of the BACT analysis is to evaluate the remaining technically feasible controls and consider whether energy, 
environmental, and/or economic impacts associated with the remaining control technologies would justify 
selection of a less-effective control technology. The top-down approach specifies that the evaluation begin with 
the most-effective technology. 

Carbon Capture and Sequestration. As demonstrated in Step 2, CCS is not a technically feasible alternative for the 
the Amended HEBP. Nonetheless, at the suggestion ofthe EPA team members on other recent projects, economic 
feasibility of CCS technology is reviewed in this step. Control options considered in this step therefore include 
application of CCS technology and plant energy thermal efficiency. As demonstrated below, CCS is clearly not 
economically feasible for the Amended HEBP. 

On page 42 ofthe EPA PSD and Title V Permitting Guidance, it is suggested that detailed cost estimates and 
vendor quotes should not be required where it can be determined from a qualitative standpoint that a control 
strategy would not be cost effective: 

With respect to the valuation of the economic impacts of [AES] control strategies, it may be 
appropriate in some cases to assess the cost effectiveness of a control option in a less detailed 
quantitative (or even qualitative) manner. For instance, when evaluating the cost effectiveness of 
CCS as a GHG control option, if the cost of building a new pipeline to transport the C02 is 
extraordinarily high and by itself would be considered cost prohibitive, it would not be necessary 
for the applicant to obtain a vendor quote and evaluate the cost effectiveness of a C02 capture 
system. (EPA, 2011b) 

The guidance document also acknowledges the current high costs of CCS technology: 

EPA recognizes that at present CCS is an expensive technology, largely because of the costs 
associated with C02 capture and compression, and these costs will generally make the price of 
electricity from power plants with CCS uncompetitive compared to electricity from plants with 
other GHG controls. Even if not eliminated in Step 2 of the technical feasibility of the BACT 
analysis, on the basis of the current costs of CCS, we expect that CCS will often be eliminated from 
consideration in Step 4 of the economical feasibility of the BACT analysis, even in some cases 
where underground storage of the captured C02 near the power plant is feasible. (EPA, 2011b) 

The costs of constructing and operating CCS technology are indeed extraordinarily high, based on current 
technology. Even with the optimistic assumption that appropriate EOR opportunities could be identified in order 
to lower costs, compared to "pure" sequestration in deep saline aquifers, or through deep ocean storage, 
additional costs to the HBEP would include the following: 

• Licensing of scrubber technology and construction of carbon capture systems 

• Significant reduction to plant output due to the high energy consumption of capture and compression 
systems 

• Identification of oil and gas companies holding depleted oil reservoirs with appropriate characteristics for 
effective use of C02 for tertiary oil recovery, and negotiation with those parties for long-term contracts for 
C02 purchases 

• Construction of compression systems and pipelines to deliver C02 to EOR or storage locations 

• Hiring of labor to operate, maintain, and monitor the capture, compression, and transport systems 
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• Resolving issues regarding project risk that would jeopardize the ability to finance construction 

The interagency task force report provides an estimate of capital and operating costs for carbon capture from 
natural gas systems: "For a [550-MWe net output] NGCC plant, the capital cost would increase by $340 million 

and an energy penalty of 15 percent would result from the inclusion of C02 capture" (DOE and EPA, 2010). Using 
the "Capacity Factor Method" for prorating capital costs for similar systems of different sizes as suggested by the 
Association for the Advancement of Cost Engineering and other organizations, the C02 capture system capital cost 
for the Amended HEBP is estimated as at least $467 million. Based on an estimated HBEP capital cost of $770 
million to $880 million for the plant and equipment, the capture system alone would add approximately 50 
percent to the cost of the overall plant equipment capital cost. 

As noted above, the effort required to identify and negotiate with oil and gas companies that may be able to 
utilize the C02 would be substantial. Prospective EOR oil fields are located within the area, but no active 
commercial facilities exist within the Los Angeles Basin, making predictions for C02 demand generated by CCS 
difficult. And, because of the patchwork of oil well ownership, many parties could potentially be involved in 
negotiations over C02 value. 

Because of the extremely high pressures required to transport and inject C02 under supercritical conditions, the 
compressors required are highly specialized. For example, the compressors for the Dakota Gasification Company 
system are of a unique eight-stage design. It is unclear whether the Task Force natural gas combined-cycle (NGCC) 
cost estimate noted above includes the required compression systems; if not, then this represents another 
substantial capital cost. 

Pipelines must be designed to withstand the very high pressures (over 2,000 psig) and the potential for corrosion 
if any water is introduced into the system. As noted above, if CCS were otherwise technically and economically 
feasible for the Amended HEBP, the most realistic scenario could be to construct a pipeline from the Huntington 
Beach area to either the Santa Fe Springs or Dominquez oil fields near Los Angeles for EOR, assuming that permits 
and right-of-way agreements are obtained and there is an active EOR operation in this location. As noted above, 
the approximate distance of the pipeline to either of these two fields is approximately 30 miles. Based on 
engineering analysis by the designers of the Den bury COz pipeline in Wyoming, costs for an 8-inch COz pipeline are 
estimated at $600,000 per mile, for a total cost of $18 million. Therefore, the pipeline alone would represent an 
additional 3 percent increase to the capital cost assuming that the EOR opportunities could be realized; however, 
costs could be substantially higher to transport C02 to deep saline aquifer or ocean storage locations. 

It is unlikely that financing could be approved for a project that combines CCS with generation, given the technical 
and financial risks. Also, as evidenced with utilities' inability to obtain CPUC approval for integrated gasification I 
combined-cycle projects because of their unacceptable cost and risk to ratepayers (such as Wisconsin's 
disapproval of the Wisconsin Electric Energy project), it is reasonable to assume that the same issues would apply 
in this case before the CEC. 

In summary, capital costs for capture system and pipeline construction alone would almost double the project 
capital cost, and lost power sales resulting from the CCS system energy penalty would represent another major 
impact to the project financials and a multi-fold increase to project capital costs. Other costs, such as 
identification, negotiation, permitting studies, and engineering of EOR opportunities; operating labor and 
maintenance costs for capture, compression, and pipeline systems; uncertain financing terms or inability to 
finance; and difficulty in obtaining CEC approval would also impact the project also, it is unclear whether 
compression systems are included in the task force estimate of capture system costs. Not only is CCS not 
technically feasible at this Amended Project scale, as the above discussion demonstrates, but CCS is clearly not 
economically feasible for natural-gas-fired turbines at this time. 

Thermal Efficiency. A search of the EPA's RACT/BACT/LAER Clearinghouse was performed for NGCC projects. GHG 
permit information was found for one source- Westlake Vinyls Company LP Cogeneration Plant (LA-0256)-which 
was issued a permit in December 2011. The record for this source includes only hourly and annual C02e emission 
limitations and no information of costs estimated performed for the GHG BACT determination. Recent GHG 
determinations were completed for the Russell City Energy Center and the Palmdale Hybrid Power Project in 
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California. Both projects proposed the use of combined-cycle configurations to produce commercial power, and 
the BACT analyses for both projects concluded that plant efficiency was the only feasible combustion control 
technology. However, the Palmdale project includes a 251-acre solar thermal field that generates up to 50 MWs 
during sunny days, which reduces the project's overall heat rate. 

Because CCS is not technically or economically feasible, thermal efficiency remains t he most effective, technically 
feasible, and economically feasible GHG control technology for the HBEP. The operationally flexible turbine class 
and steam cycle designs selected for the HBEP are the most thermally efficient for the project design objectives, 
operating at the projected annual capacity factor of approximately 40 percent. Table 3-1 compares the HBEP heat 
rate with that of other recent combined- and simple-cycle projects permitted in California. 

TABLE 3-1 

Comparison of Heat Rates and GHG Performance Values of Recent ly Permitted Projects 

Heat Rate GHG Performance 
Plant Performance Variable (Btu/ kWh) (MTCOu'MWh) 

Amended Huntington Beach Energy 6,322- Combined-cycle 0.379. 
Project 9,074 - Simple-cycle • 

Watson Cogeneration Project b 5,027 to 6,327 0.219 to 0.318 

Palmdale Hybrid Power Project 6,970 c 0.370 c 

Russell City Energy Project 6,852 d 0.371. 

El Segundo Power Redevelopment 6,754- Combined-cycle 0.409 
Project 8,458 - Simple-cycle 1 

Carlsbad Energy Center' 9,473 0.503 

• The net heat rate at 65.8"F at site elevation, relative humidity of 58.32 percent, no inlet air cooling,. Heat rates averaged over the 
operating range of 50 to 100 percent load, with heat rates at higher load rates being more efficient. GHG performance based on plant­
wide C02 emissions of 1,720,623 metric tons COuyear I (644 MWs * 6,612 hours/year+ 200 MWs • 1,401 hours/year). 

b From Watson Cogeneration Project Commission Final Decision. 

c From Tables 3 and 4 of the Palmdale Hybrid Power Project Greenhouse Gas BACT Analysis (AECOM, 2011). 

d Net design heat rate with no duct burners, from "GHG BACT Analysis Case Study, Russell City Energy Center; November 2009, updated 
February 3, 2010." 

• From Russell City total heat input of 4,477 MMBtu/hr (from PSD Permit ), generation of 653 MW was calculated utilizing design heat rate 
of 6,852 Btu/kWh. From reference document in footnoted above, 1-hour C02 limit is 242 MTCOuhr, which yields 0.371 MT COuMWh. 

1 From El Segundo Power Redevelopment Project Revised Final Determination of Compliance, pages 9 and 11, July 9, 2015 (TN 205313-2). 

'From Carlsbad Energy Center Project Amendments Final Decision, Greenhouse Gas Table 3, page 6.1-14, August 3, 2015 (TN 205625). 

Note: 

MTCOuMWh = metric tons of carbon dioxide per megawatt-hour 

As shown in Table 3-1, when comparing the HBEP heat rate and GHG performance values for other recently 
permitted California facilities, the HBEP heat rate is consistent with these other recent projects. For instance, 
comparing t he HBEP overall plant efficiency to the Carlsbad project shows the benefits of the HBEP's more 
efficient combined-cycle power block. 

The HBEP offers the flexibility of fast start and ramping capability of both combined- and simple-cycle 
configurations, as well as the high efficiency associated with the combined-cycle power block. Comparing the 
thermal efficiency of the HBEP to other recently permitted California projects demonstrates that the HBEP's 
thermal efficiency is consistent with other projects and the HBEP thermal efficiency is proposed as BACT for GHGs. 

3.2.2.5 GHG BACT Selection - Step 5 

Based on the above analysis, the only remaining feasible and cost-effective option is the "Thermal Efficiency" 
option, which therefore is selected as the BACT. 
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As shown above, the GE Frame 7FA.OS and LMS-lOOPB combustion turbines operating as combined-cycle and 
simple-cycle power blocks compare favorably with other comparable turbines. The HBEP turbines will combust 
natural gas to generate electricity from both the CTGs and STG. Therefore, the thermal efficiency for the 
Amended Project is best measured in terms of lb of C02 per MWh. 

The performance of all CTGs degrades over time. Typically, turbine degradation at the time of recommended 
routine maintenance is up to 8 percent. Additionally, thermal efficiency can vary significantly with combustion 
turbine turndown and steam turbine/duct burning combinations. Finally, annual metrics for output-based limits 
on GHG emissions are affected by startup and shutdown periods because fuel is combusted before useful output 
of energy or steam. Therefore, the annual average thermal efficiency performance of any turbine will be greater 
than t he optimal efficiency of a new turbine operating continuously at peak load over the lifetime of the turbine. 

Based on the projected annual operating profile and equipment design specification provided by AES, the GHG 
BACT calculation for the HBEP was determined in lb of C02 per MWh of energy output (on a gross basis). Included 
in this calculation is the inherent degradation in turbine performance over the lifetime of the HBEP. The HBEP 

proposed BACT level for GHG emissions is an emission rate of 8361b C02/MWh of net energy output10. 

10 1,720,623 metric tons of C02/year I 4,538,328 MWh (644 MWs * 6,612 hours/Year + 200 MW * 1,401 hours/year ) * 
2204.62 lb/metric tons 
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SECTION 1 

Background 

The Huntington Beach Energy Project (HBEP) is a proposed 844-megawatt (MW) nominal power plant to be 
located at the existing site of the Huntington Beach Generating Station, situated approximately 900 feet 
from the Pacific Ocean. The surrounding area is a mix of residential, wetland preserve, public beach, and 
industrial land uses, and is bordered by a manufactured home/recreation vehicle park on the west, 
Huntington Beach Channel and residential areas to the north and east, a tank farm to the north, the 
Huntington Beach Wetland Preserve/Magnolia Marsh wetlands on the southeast, and the Huntington Beach 
State Park and Pacific Ocean to the south and southwest. The entire parcel on which the Huntington Beach 
Generating Station is located, including the switchyard and tank farm, is approximately 106 acres, and the 
new plant will be constructed on about 28.6 of those acres. The nearest inhabitants to the proposed project 
site are in a residential area approximately 300 to 400 feet west of the site. 

The current Huntington Beach Generating Station consists of two utility boilers. Boilers 1 and 2 are identical 
units, each rated at 215 MW output and 2,021 million British thermal units per hour (MMBtu/hr) heat input. 
The boilers are equipped with selective catalytic reduction (SCR) systems, and are fired exclusively on 
natural gas. The boilers were built in the 1950s. There are two 275-horsepower (hp) diesel-fueled 
emergency engines, which were installed in 2001 for fire control, a 30,000-gallon urea storage tank, and two 
urea-to-ammonia converters. The urea is used in the SCR systems, and is converted into ammonia before 
injection into the boiler exhaust with the use of the urea-ammonia converters. There is also an old peaker 
turbine (Unit 5) that has been shut down and no longer operates, as well as Boilers 3 and 4, which have also 
been shut down. 

The current ownership of the equipment at the site is split between AES Huntington Beach, LLC (AES), which 
owns Boilers 1 and 2, the two emergency engines, and the urea storage tank, and Edison Mission Energy, LLC, 
which purchased Boilers 3 and 4 and permanently retired them in November 2012. AES is the operator for all 
the equipment onsite. Boilers 1 and 2, along with their SCR systems, urea storage tank, and urea-to-ammonia 
converters will be shut down concurrent with the combined-cycle power block coming online. 

As part of this project, AES has also proposed to shut down Boiler 7, rated at 4,752.2 MMBtu/hr heat input 
and 480 MW output, at the AES Redondo Beach Generating Station. Therefore, the total generating capacity 
being retired as part of this project is 910 MW. 

The proposed new facility will consist of two power blocks (one combined-cycle and one simple-cycle) capable 
of producing a nominal power output of 844 MW net. The combined-cycle power block will consist of two 
combustion turbine generators (CTG), two heat recovery steam generators (HRSG) without duct firing, one 
steam turbine generator (STG), a natural-gas-fired auxiliary boiler, and auxiliary equipment including an 
aqueous ammonia storage tank and an oil/water separator. The simple-cycle power block will consist of two 
CTGs and auxiliary equipment including an aqueous ammonia storage tank and an oil/water separator. AES, a 
wholly-owned subsidiary of AES Southland Corp., will be the facility owner and operator of the new plant. 

The plant will be designed to supply power to the wholesale energy market through the existing substation, 
located adjacent and to the northeast of the property. Output will depend on market conditions and 
dispatch requirements. The plant's expected availability is over 98 percent on an annual basis, with the 
actual capacity factor anticipated to be between 45 and 75 percent. AES expects the plant to be dispatched 
at peaking and intermediate loads on a regular basis. Therefore, the plant is designed to have the ability to 
start quickly- cold starts should be 60 minutes for the combined-cycle power block and 30 minutes for the 
simple-cycle power block- and can operate with only one turbine online at any given time. 

The HBEP requires a significant revision to the existing Title V permit at the AES, Huntington Beach site 
(Facility 10# 115389). The new project is also subject to the oxides of nitrogen (NOx) and oxides of sulfur 
(SOx) Regional Clean Air Incentives Market (RECLAIM) and Prevention of Significant Deterioration (PSD) 
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regulations for nitrogen dioxide (NOz), carbon monoxide (CO), greenhouse gases (GHG), and particulate 
matter with an aerodynamic diameter less than or equal to 10 microns (PMlo). 

Construction of the combined-cycle power block is scheduled to begin in the second quarter of 2017 and 
end in the second quarter of 2020. Construction of the simple-cycle power block is scheduled to begin in the 
second quarter of 2022 and end in the fourth quarter of 2023. 
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Process Description for Combustion Turbines 

The gas turbine facility will consist of two combined-cycle and two simple-cycle combustion turbines. The 
combined-cycle power block will consist of two General Electric (GE) Frame 7FA.OS CTGs, each rated at 
231.2 MW (International Organization for Standardization [ISO] gross) and equipped with dry low NOx 
combustors, evaporative inlet air cooling, an SCR, and an oxidation catalyst, two HRSGs, and an STG rated at 
230.9 MW {ISO gross). The combined-cycle power block will include a Rentech, model D-Type water tube 
auxiliary boiler rated at 71 MMBtu/hr, higher heating value (HHV) basis, with a single John Zink/Coen RMB 
low NOx burner. The auxiliary boiler will also include an SCR and flue-gas recirculation emission controls. 
Other ancillary equipment includes an ammonia storage tank and an oil/water separator. The combined­
cycle CTG exhaust stacks will be 150 feet tall and the auxiliary boiler exhaust stack will be 80 feet tall. 

The simple-cycle power block will consist of two GE LMS-100PB CTGs, each rated at 100.8 MW (average 
ambient temperature gross) and equipped with dry low NOx combustors, evaporative inlet air-cooling, an 
SCR, and an oxidation catalyst, an ammonia storage tank, and an oil/water separator. The simple-cycle CTG 
exhaust stacks will be 80 feet tall. 

Each power block is independently operated. 

The system output will vary depending on the ambient air temperature condition, use of evaporative 
coolers, amount of auxiliary load, generator power factor, and other factors. At the site's low temperature 
(maximum output case), the plant total output is restricted to 894.4 MW (693.6 MW for the combined-cycle 
CTGs and 200.8 MW for the simple-cycle CTGs). Table 2-1 presents the combined-cycle output on a per 
turbine basis. Table 2-2 presents the simple-cycle output on a per turbine basis. 

TABLE 2-1 
Combined-Cycle Output Per Turbine 

ISO 59" f - 60% 

RH (Evaporative 
Cooling Off) 

Gas Turbine Heat Input, MMBtu/hr, HHV 2,240 

Gas Turbine Gross Output•, kW 231,197 

Steam Turbine Gross Outputb, kW 115,470 

Total Gross Power Output<, kW 346,667 

Net Power Output, kW 339,875 

Net Plant Heat Rate, Btu/kWh, LHV 5,967 

Net Plant Heat Rate, Btu/kWh, HHV 6,576 

• On a per turbine basis. 

bOne-half of the total steam turbine output. 

c Multiply by 2 to get the output per power block. 

Notes: 
"F 
Btu/kWh = 
kW 
LHV 
RH 

IN0l24151047PDX 

degrees Fahrenheit 
British thermal unlt(s) per kilowatt-hour 
kilowatt 
lower heating value 
relative humidity 

llO"F - 8% RH 32"F - 87% RH 66"F-58% RH 

(Evaporative (Evaporative Evaporative 
Cooling On) Cooling Off) Cooling On) 

2,123 2,273 2,248 

215,890 236,140 232,073 

96,702 110,675 114,838 

312,592 346,815 346,911 

318,160 340,745 340,840 

6,271 6,017 5,984 

6,912 6,672 6,596 
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SECTION 2 PROCESS DESCRIPTION FOR COMBUSTION TURBINES 

TABLE 2-2 

Simple-Cycle Output Per Turbine 

Gas Turbine Heat Input, MMBtu/hr, HHV 

Gas Turbine Gross Output, kW 

Net Power Output, kW 

Net Plant Heat Rate, Btu/kWh, LHV 

Net Plant Heat Rate, Btu/kWh, HHV 

l l O"F-8% RH 
(Evaporat ive 
Cooling On) 

737 

77,501 

76,041 

8,726 

9,686 

32"F-87% RH 
(Evaporative 66"F-58% RH 
Cooling Off) Evaporative Cooling On) 

880 885 

100,393 100,814 

98,934 99,355 

8,012 8,027 

8,894 8,910 

There w ill be no new t ransmission lines or gas lines needed for t he project. Each of the components is 
discussed in more detail below. 

2.1 Combined-Cycle Turbine Data 
The combined-cycle power block will consist of t wo GE Frame 7FA.OS CTGs, each rat ed at 231.2 MW {ISO 
gross) and equipped with dry low NO, combustors, evaporative inlet air cooling, an SCR, and an oxidation 
catalyst, two HRSGs, and an STG rated at 230.9 MW (ISO gross). Each turbine will be equipped with inlet air 
filters and coolers. The turbines will combust natural gas exclusively. Total heat input for two turbines at 
nominal conditions is 4,496 MMBtu/hr, HHV basis, and fuel use at t hese conditions is approximately 4.28 
million cubic feet per hour (MMcf/hr), based on a natural gas heat content of 1,050 British thermal unit(s) 
per cubic foot (Btu/cf). Pertinent turbine specifications are summarized in Table 2-3. 

TABLE 2-3 

Combined-Cycle Turbine Data 

Parameter 

CT Manufacturer 

Model 

Fuel Type 

Maximum Power Output 

Maximum Heat Input 

Maximum Fuel Consumption 

Maximum Exhaust Flow 

NOx Combustion Control 

Post Combust ion Control 

Ammonia Injection Rate per turbine 

Steam Turbine Output at 63"F Ambient 

Net Plant Heat Rate, LHV 

Net Plant Heat Rate, HHV 

Notes: 

Btu/kW 

DLN 
lb/hr 
0 2 
ppm 

2·2 

British thermal unit(s) per kilowatt 

= dry low NO, 
pound(s) per hour 
oxygen 
part(s) per million 

Specification 

General Electric 

Frame 7FA.05 

Natural gas 

236.14 MW (1 turbine@ 32"F, no duct firing) 

2,273 MMBtu/hr, HHV (1 turbine @ 32"F) 

2.16 MMcf/hr, HHV (1 turbine@ 32"F, 1,050 Btu/d) 

75.7 MMcf/hr, dry@ 15%02 (1 turbine @ 32"F) 

DLN 9 ppm 

SCR 2.0 ppm, 1-hour average 

242.0 lb/hr maximum 

229.68 MW @ 66"F 

5,967 Btu/kW @ ISO 

6,576 Btu/kW @ ISO 
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SECTION 2 PROCESS DESCRIPTION FOR COMBUSTION TURBINES 

Each turbine will exhaust to an HRSG. The HRSGs are designed to convert heat from the exhaust gas to 
produce steam for use in the steam turbine. Exhaust gases enter the HRSG at approximately 1,100 degrees 
Fahrenheit (°F). The HRSGs and steam turbine both employ a triple pressure design. Feed water into the 
HRSG will be converted to high, intermediate, and low-pressure steam for use in the steam turbine. The 
steam exits the steam turbine as low-pressure steam, enters the air-cooled condenser, and is cooled and 
condensed back into water. Each HRSG will vent to a separate exhaust stack. 

2.2 Simple-Cycle Turbine Data 
The simple-cycle power block will consist of two GE LMS-100PB CTGs, each rated at 100.8 MW (average 
ambient temperature gross) and equipped with dry low NOx combustors, evaporative inlet air-cooling, an 
SCR, and an oxidation catalyst. The turbines will combust natural gas exclusively. Total heat input for two 
turbines at nominal conditions is 1,770 MMBtu/hr, HHV basis, and fuel use at these conditions is 
approximately 1.69 MMcf/hr, based on a natural gas heat content of 1,050 Btu/d. Pertinent turbine 
specifications are summarized in Table 2-4. 

TABLE 2-4 

Simple-Cycle Turbine Data 

CT Manufacturer 

Model 

Fuel Type 

Parameter 

Maximum Power Output 

Maximum Heat Input 

Maximum Fuel Consumption 

Maximum Exhaust Flow 

NOx Combustion Control 

Post Combustion Control 

Ammonia Injection Rate per turbine 

Net Plant Heat Rate, LHV 

Net Plant Heat Rate, HHV 

Specification 

General Electric 

LMS-100PB 

Natural gas 

100.4 MW (1 turbine @ 32"F, no duct firing) 

880 MMBtu/hr, HHV (1 turbine @ 32"F) 

0.84 MMcf/hr, HHV (1 turbine@ 32"F, 1,050 Btu/cf) 

56.3 MMcf/hr, dry @ 15% 0 2 (1 turbine @ 32"F) 

DLN 25 ppm 

SCR 2.5 ppm, 1-hour average 

180 lb/hr maximum 

8,027 Btu/kW @ 66"F 

8,910 Btu/kW @ 66•F 

Each turbine will exhaust to an exhaust transition containing the air pollution control system and will vent to 
a separate exhaust stack. 

2.3 Auxiliary Boiler 
The combined-cycle power block will use steam supplied from the auxiliary boiler to reach its base load 
quickly while simultaneously reducing both startup time of the gas turbines and the associated emissions. 
The auxiliary boiler specifications are listed in Table 2-5. 

TABLE 2-5 

Auxiliary Boiler Specifications 

Boiler Manufacturer 

Maximum Heat Input 

Model No. 

Boiler Type 

Fuel Type 

Parameter 

Maximum Fuel Consumption 

ISI20911143713SAC/42410 3/l 21710014 

Rentech 

71 MMBtu/hr 

D-Type 

Water-tube 

Natural Gas 

0.068 MMcf/hr 

Specification 
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SECTION 2 PROCESS DESCRIPTION FOR COMBUSTION TURBINES 

TABLE 2-5 
Auxiliary Boiler Specifications 

Parameter 

Maximum Exhaust Flow 

Maximum Exhaust Temperature 

NOx Combustion Control 

NO. BACT Concentration at Stack Outlet 

CO BACT Concentration at Stack Outlet 

Note: 

acfm =actual cubic feet per minute 

29,473 acfm 

3t8•F 

Low NOx Burner 

Specification 

5 ppm @ 3% 0 2 (post-SCR) 

50 ppm@ 3% 02 (post-SCR) 

2.4 Air Pollution Control (APC) Equipment 
APC equipment w ill be installed to control NOx, CO, and volatile organic compounds (VOC) from the gas 
turbines. Each APC system will consist of the following: 1} dry low NOx (DLN} burners, 2) SCR, and 
3} oxidation catalyst. 

DLN Burners- Each CTG will include built-in pollution controls based on a dry combustion design (dry low­
NOx combustor) to reduce NOx emissions. This control will reduce the combined-cycle CTG NOx emissions to 
9 part(s) per million volume, dry basis (ppmvd) at 15 percent oxygen (02) and the simple-cycle CTG NOx 
emissions to 25 ppmvd at 15 percent Oz. The dry low NOx control will be fully operational when the turbine 
reaches a load of approximately 60 percent or more. 

Oxidation Catalyst System- An oxidation catalyst will be installed in the HRSG section of the combined-cycle 
turbines and the exhaust transition for the simple-cycle turbines. The catalyst will be designed to reduce 
exhaust gas CO to 2.0 ppmvd or less at 15 percent 0 2 and VOC to 2.0 ppmvd at 15 percent 0 2• Pertinent 
oxidation catalyst specifications are provided in Tables 2-6 and A-7. 

TABLE 2-6 

Combined-Cycle Oxidation Catalyst Data 

Parameter 

Manufacturer 

Catalyst Type 

Catalyst Volume 

Catalyst Area 

Reactor Dimensions 

Space Velocity 

Area Velocity 

CO Removal Efficiency 

Outlet CO 

VOC Removal Efficiency 

OutletVOC 

Minimum Operating Temperature 

Notes: 

cf cubic feet 
ft2 square feet 
ft/hr feet per hour 
H height 
hr1 per hour 

L = length 

w width 

2-4 

Specification 

BASF 

Palladium in a honeycomb structure 

265.8 cf 

1,679 ft2 

2.1"L X 26.17' W X 71.8' H (includes SCR catalyst housing) 

467,260 hr 1 

73,971 ft/hr 

70-85% 

2.0 ppmvd @ 15% 0 2 

50-60% 

2.0 ppmvd @ 15% 02 

570•F 
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TABLE 2-7 
Simple-Cycle Oxidation Catalyst Data 

Parameter 

Manufacturer 

Catalyst Type 

Catalyst Volume 

Catalyst Area 

Reactor Dimensions 

Space Velocity 

Area Velocity 

CO Removal Efficiency 

Outlet CO 

VOC Removal Efficiency 

OutletVOC 

Minimum Operating Temperature 

Specification 

BASF Camet 

Palladium in a honeycomb structure 

165.6 cf 

794.8 ft2 

SECTION 2 PROCESS DESCRIPTION FOR COMBUSTION TURBINES 

0.21' LX 22' w X 36' H (includes SCR catalyst housing) 

139,539 hr1 

29,071 ft/hr 

90-96% 

4.0 ppmvd @ 15% Oz 

50 - 60% 

2.0 ppmvd at 15% Oz 

soo·F 

Selective Catalytic Reduction System- An SCR catalyst will be installed in the HRSG section of the combined­
cycle turbines, the exhaust transition for the simple-cycle turbines, and the auxiliary boiler. The SCR system 
is expected to reduce NO. emissions to 2.0 ppmvd at 15 percent 02 on a 1-hour average for the combined­
cycle turbines, 2.5 ppmvd at 15 percent 0 2 for the simple-cycle turbines, and 5 ppmvd at 3 percent 02 for 
the auxiliary boiler. The SCR catalyst will be located downstream of the CO catalyst, and will consist of a 
vanadium/titanium/tungsten type catalyst in a honeycomb structure. Aqueous ammonia (ammonium 
hydroxide at 19 percent concentration by weight) from the storage tank will be vaporized, diluted with air, 
and injected into the exhaust through an injection grid. The amount of ammonia injected will vary 
depending on NOx reduction requirements, but will be approximately a 1:1 molar ratio of ammonia to NOx. 
Tables 2-8 and 2-9 present the combined- and simple-cycle SCR data. 

TABLE 2-8 
Combined-Cycle SCR Catalyst Data 

Parameter 

Manufacturer 

Catalyst Type 

Catalyst Volume 

Catalyst Area 

Reactor Dimensions 

Space Velocity 

Area Velocity 

Ammonia Injection Rate 

Ammonia Slip 

Outlet NOx 

Guarantee 

SCR/CO Catalyst Total Cost 

Operating Temperature Range 

Note: 
lbm/hr- pound-mole per hour 

ISI20911143713SAC/42410 3/l 21710014 

Specification 

Cormetech 

Titanium/Vanadium/Tungsten honeycomb 

1,289 cf 

1,841 ft2 

18" L X 25. 71' W X 71.6' H 

96,352 hr1 

67,462 ft/ hr 

2421bm/hr 

5.0 ppm 

2.0 ppm @ 15% 0 2 

25,000 hours of operation, or 5 years 

$1 million 

570•F - 69ZOF 
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TABLE 2-9 
Simple-Cycle SCR Catalyst Data 

Parameter 

Manufacturer 

Catalyst Type 

Catalyst Volume 

Catalyst Area 

Reactor Dimensions 

Space Velocity 

Area Velocity 

Ammonia Injection Rate 

Ammonia Slip 

Out let NO, 

Guarantee 

SCR/CO catalyst Total Cost 

Operating Temperature Range 

Specification 

Cormetech CMHT 

Titanium/Vanadium/Tungsten honeycomb 

1,370.4 cf 

126.5 ft2 

11.5' LX 10.83' W X 11' H (includes CO catalyst housing) 

16,859 hr1 

182,639 ft/hr 

180 lbm/hr 

5.0 ppm 

2.5 ppm @ 15% 02 

24,000 hours of operation, or 3 years 

$1.1 million 

SOOoF- 870°F 

The SCR catalyst for the auxiliary boiler will be installed downstream of the low NOx burner and will reduce 
the exhaust NOx emissions from 9 ppmvd to 5 ppmvd at 3 percent 02. The SCR catalyst will be manufactured 
by B&W. The catalyst material will be vanadium based on a homogeneous honeycomb titanium support 
matrix. The catalyst model will be from the FM Series. The total catalyst volume is 46 cubic feet (d). The 
catalyst dimensions will be 3 feet 8 inches high by 5 feet 5 inches wide by 7 feet 3 inches in length. The life 
cycle of the SCR modules is expected to be 3 years. The SCR warranty is 5 ppmvd ammonia slip at 3 percent 

02. The operating range for the SCR catalyst will be 41s·F to 628T Table 2-10 is a summary of the 
specifications of the SCR catalyst for the auxiliary boiler. 

TABLE 2-10 
Auxiliary Boiler SCR Catalyst Summary 

Parameters 

Catalyst Manufacturer 

Catalyst Description 

Catalyst Model No. 

Catalyst Volume 

Catalyst Area 

Space Velocity 

Area Velocity 

Stack Outlet CO 

Stack Outlet NO, 

Catalyst Life 

Ammonia Injection Rate 

2-6 

Specifications 

B&W 

Vanadium 

FM Series 

46d 

28ft2 

485 hr1 

47,800 ft/hr 

50 ppmvd @ 3% 02 

5 ppmvd @ 3% 02 (1-hour average) 

3 years 

19% aqueous ammonia, provided by the 
Combined-cycle Power Block Aqueous Ammonia 
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TABLE 2-10 

Auxiliary Boiler SCR Catalyst Summary 

Parameters Specif ications 

Ammonia Source Storage Tanks 

Maximum Operating Temperature 628•F 

2.5 Exhaust Stacks 
Each combined-cycle turbine/HRSG will be equipped with an identical 20-foot-diameter, 150-foot-tall stack. 
Each simple-cycle turbine will be equipped with an identical13.5-foot-diameter, 80-foot-tall stack. The 
stacks will contain sampling ports for exhaust gas testing. Table 2-11 contains stack data. 

TABLE 2-11 

Stack Data 

Specificat ion 

Stack Diameter (ft) 

Stack Height (ft) 

Stack Area (ft2) 

Exhaust Gas Temperature ("F) 

Exhaust Gas Volume (MMcf/hr) 

Exhaust Gas Velocity (ft/min) 

Notes: 

ft - foot 

ft/min = feet per minute 

Combined-Cycle 

20 

150 

314.2 

194 

75.72@ 32•F 

4,017@ 32•F 

2.6 Monitoring Systems 

Simple-Cycle Auxiliary Boiler 

13.5 3 

80 80 

143.1 7.07 

853 318 

56.29@ 32"F 1.77 

6,551@ 32•F 4,170 

Each turbine will be equipped with continuous stack monitors for NO,, CO, and 0 2, along with a fuel meter. 
The auxiliary boiler will be equipped with a NOx, 02, and fuel meter. A data acquisition system is required to 
collect information from the analyzers and fuel meters to calculate exhaust f lows and mass emissions of NOx 
for transmission through the remote terminal unit (RTU). Other parameters which are required to be 
measured and recorded include the ammonia injection rate, exhaust temperature prior to the SCR catalyst, 
CTG output, and pressure drop across the SCR catalyst. A NOx analyzer will be placed upstream of the SCR 
catalyst for fine tuning the ammonia injection rate and also for use in estimating ammonia slip. 

2.7 Ammonia Storage Tanks 
Each power block will include a separate ammonia storage tank. The combined-cycle power block and 
auxiliary boiler will use a 40,000-gallon tank (13 feet in diameter and 45 feet long horizontal tank) and the 
simple-cycle power block will use a 15,000-gallon tank (6 feet in diameter and 18 feet long horizontal tank) 
to store a 19 percent aqueous ammonia solution for use in the turbines and auxiliary boiler SCRs. These 
tanks are horizontal pressure vessels w ith pressure relief valves (PRVs) set at 50 pressure square inch, gauge 
(psig). During loading, vapors from the tanks are vented back to the filling truck through the vapor return 
line. The tanks are designed so that under normal operating conditions, the pressure will not exceed the PRV 
setting. Expected average combined-cycle and simple-cycle turbine ammonia use is about 32.3 and 24 
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gallons per hour (242 pound(s) per hour [lb/hr] for the combined-cycle and 180 lb/hr for the simple-cycle) 
per CTG. 

2.8 Cooling System 
There are no cooling towers associated with the combined-cycle turbines as they will be air-cooled. Exhaust 
steam from the STG will be condensed in an air-cooled condenser. The air-cooled condenser will utilize large 
fans to blow ambient air across finned tubes through which the low-pressure steam flows. The condensate 
collects in a receiver located under the air-cooled condenser; condensate pumps will then return the 
condensate from the receiver back to the HRSGs for reuse. Steam generated by the auxiliary boiler w ill pass 
through the HRSGs and STG, and will be condensed in the air-cooled condenser. The simple-cycle turbines 
generate no steam; therefore, steam condensing is not required. 

2.9 Oil Water Separator 
There will be two new oil water separators (OWS) installed to serve the each power block. These OWS will 
collect potentially oily wastewater from equipment area wash downs and lubricant containing areas. The 
only potential oil contaminant is lubricating oil associated with the gas turbines and associated feed water 
pumps. Oil will be collected in the OWS and will be removed by vacuum truck before the oil collection 
section reaches its capacity. 
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SECTION 3 

Emissions 

Emissions from the gas turbines and auxiliary boiler will consist of NO., CO, carbon dioxide equivalent 
(C01e), VOC, PM10, PM1.5, and SOx, plus toxics. Emissions are calculated for four basic operational modes, as 

follows: 

1. Commissioning- a one-time event which occurs following installation and just prior to bringing the 
turbine online for commercial operation 

2. Startup- occurs each time the turbine is started 

3. Normal operation 

4. Shutdown- occurs each time the turbine is shut down 

3.1 Operating Schedule 
AES has proposed the operating schedule for HBEP shown in Table 3-1 on a per turbine basis. The emissions 
and modeling analysis assume simultaneous startup of all combustion units is possible. 

TABLE 3-1 

Operating Schedule 

GE Frame 7FA.OS GE lMS-lOOPB 

Parameter Events Hours Events Hours 

Annual Hours 6,100 1,150 

Annual Cold Startup 24 24.0 0 

Annual warm Startup 100 50.0 0 

Annual Hot Startup 376 188 350 175 

Annual Shutdown 500 250 350 76 

Total Annual Startup/ 
512 251 

Shutdown Hours 

Total Annual Operating Hours 
6,612 1,401 

(per turbine) 

Monthly Cold Startup 2 2.0 0 

Monthly Warm Startup 15 7.50 0 

Monthly Hot Startup 45 22.5 62 31.0 

Monthly Shutdown 62 31.0 62 13.4 

Total Monthly Startup/ 
63.0 44.4 

Shutdown Hours (per turbine) 

Monthly Operating Hours (per 
681 700 

turbine) 

The auxiliary boiler may operate 8,760 hours per year, with 24 cold starts, 48 warm starts, and 48 hot starts. 
Monthly operation assumes 2 cold starts, 4 warm starts, and 4 hot starts. 

The maximum hourly emissions for normal operation, startups, and shutdowns are presented in Tables 3-2 
through 3-5 for each combustion technology. 
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TABLE 3-2 

Maximum Hourly Emissions Normal Operation (1 Turbine) 

Uncontrolled GE Uncontrolled GE LMS· 
FA.OS Hourly lOOPS Hourly Controlled GE FA.OS Controlled GE LMS-

Pollutant Emissions• Emissionsb Hourly Emissions 100PB Hourly Emissions 

NOx 59.3 82.9 16.5 8.29 

co 35.2 201.8 10.0 8.07 

voc 1.58 4.6 1.58 2.31 

PM1o 9.0 6.2 9.0 6.2 

so. 4.86 1.6 4.86 1.6 

Ammonia ///////// ///////// 15.3 6.1 

• Uncontrolled emission rates based on DLN without SCR, NO.= 9 ppm and CO = 7.07 ppm. 

b Uncontrolled emission rates based on DLN without SCR, NO. = 25 ppm, CO = 100 ppm, and VOC = 4 ppm. 

TABLE 3-3 

Maximum Hourly And Total Emissions Startups and Shutdowns (1 GE Frame 7FA.OS Turbine) 

Cold Start, 60 minutes Warm Start, 30 minutes Hot Start, 30 minutes Shutdown, 30 minutes 

Pollutant lb/hrb lb/event lb/hrb lb/event 

NO." 61.0 61.0 25.2 17 

co• 325 325 142 137 

voc• 36 36 25.8 25 

PM1o 9.0 9.0 9.0 4.5 

so. 4.86 4.86 4.86 2.4 

• The NO.v CO, and VOC emissions in this table are as reported by AES. 

b The lb/hr numbers represent the highest hour during the event. 

Note: 

lb/event = pound(s) per event 

TABLE 3-4 

lb/hrb lb/event lb/hrb 

25.2 17 18.2 

142 137 138 

25.8 25 32.8 

9.0 4.5 9.0 

4.86 2.4 4.86 

Maximum Hourly and Total Emissions Startups and Shutdowns (1 GE LMS-100PB Turbine) 

Start, 30 minutes 

Pollutant lb/hrb lb/event 

NO? 20.7 16.6 

co• 19.4 15.4 

voc• 4.0 2.8 

PM10 6.2 3.12 

so. 1.6 0.82 

• The NO., CO, and VOC emissions in this table are as reported by AES. 

b The lb/hr numbers represent the highest hour during the event. 

3·2 

Shutdown, 13 minutes 

lb/ hrb lb/event 

9.6 3.1 

34.4 28.1 

4.9 3.1 

6.2 3.12 

1.6 0.82 

lb/event 

10 

133 

32 

4.5 

2.4 
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TABLE 3-5 
Maximum Hourly And Total Emissions Startups and Shutdowns (Auxiliary Boiler) 

Cold Start, 170 minutes Warm Start, 85 m inutes 
Pollutant 

lb/hrb lb/event lb/ hrb 

NOx• 1.48 4.2 1.48 

co• 1.52 4.3 1.55 

voc• 1.66 4.69 1.62 

PM1o 0.30 0.85 0.30 

so. 0.05 0.136 0.05 

• The NO,, CO, and VOC emissions in this table are as reported by AES. 

b The lb/hr numbers represent the highest hour during the event. 

lb/event 

2.1 

2.2 

2.3 

0.425 

0.068 

Hot Start, 25 minutes 

lb/hr2 lb/event 

0.87 0.62 

2.29 0.64 

0.85 0.69 

0.30 0.125 

0.05 0.02 

The monthly operating schedule, along with the maximum monthly and average daily emissions, are 
presented in Tables 3-6, 3-7, and 3-8 for the combined-cycle and simple-cycle turbines. 

TABLE 3-6 
Monthly Operating Schedule (GE FA.OS Turbine) 

Parameter 

Cold Starts/Month 

Warm Starts/Month 

Hot Starts/Month 

Shutdowns/Month 

Total Start-Stop/Month 

Total Monthly Turbine Operating Hours (not 
including starts and stops) 

Note: 

NA = Not applicable 

TABLE 3-7 

Number 

2 

15 

45 

62 

NA 

NA 

Monthly Operating Schedule (GE LMS-lOOPB Turbine) 

Parameter 

Starts/Month 

Shutdowns/Month 

Total Start-Stop/Month 

Total Monthly Turbine Operating Hours {not 
including starts and stops) 

Note: 

NA = Not applicable 

IS I209111 43713SAC/42410 3/121710014 

Number 

62 

62 

NA 

NA 

Hours 

2.0 

7.50 

22.5 

31.0 

63.0 

681 

Hours 

31.0 

13.4 

44.4 

700 
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As shown in Table 3-8, daily emissions are based on monthly emissions divided by 30, based on the monthly 
operating schedule in Table 3-6. 

TABLE 3-8 

Maximum Monthly and Average Daily Emissions (GE FA.OS Turbine) 

Pollutant lb/ month Average lb/day 

NOx 25,587 853 

co 43,895 1,463 

voc 8,847 295 

502 2,385 79.5 

PM to 13,392 446 

PMz.s 13,392 446 

Notes: 

lb/day pound(s) per day 

lb/month = pound(s) per month 

As shown in Table 3-9, daily emissions are based on monthly emissions divided by 30, based on the monthly 
operating schedule in Table 3-7. 

TABLE 3-9 
Maximum Monthly and Average Daily Emissions (GE LMS-lOOPB Turbine) 

Pollutant lbs/month Average lbs/ day 

NOx 14,039 468 

co 16,689 556 

voc 3,961 132 

502 812 27.1 

PM10 9,288 310 

PM2.s 9,288 310 

Table 3-10 summarizes the auxiliary boiler maximum hourly, daily, and annual emissions estimates. 

TABLE 3-10 
Auxiliary Boiler Maximum Hourly, Daily, and Annual Emissions Estimates 

Fuel Use 
Auxboiler NOx co voc 502 PM1o PM2.s (MMBtu) 

Hourly Emissions (lb/hr) 0.42 2.83 0.28 0.048 0.30 0.30 70.8 

Daily Emissions (lb/day) 5.80 35.0 4.16 0.60 3.77 3.77 878 

Monthly Emissions 
174 1,051 125 17.9 113 113 26,327 

(lb/month) 

Annual Emissions (lb/year) 2,054 12,384 1,473 211 1,333 1,333 310,096 

Annual Emissions (tpy) 1.03 6.19 0.74 0.11 0.67 0 .67 

Notes: 

1. Hourly emissions are based on the maximum hourly firing rate. 

2. Daily emissions are the monthly emissions averaged over 30 days. 

3. Monthly and annual emissions assume two cold starts, four warm starts, and four hot starts per month, and operation at the 
maximum hourly f iring rate. 
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SECTION 3 EMISSIONS 

3.2 Annual Emissions 
Table 3-11 summarizes the annual criteria pollutants for each combustion technology. 

TABLE 3-11 

Annual Criteria Pollutant Emissions 

Annual Emissions per Combustion 
Annual Emissions per Unit (tpy) Technology (tpy)* 

GE LMS- Auxil iary GE LM5- Auxiliary 
Pollutant GE 7FA.OS lOOPB Boiler GE 7FA.OS lOOPB Boiler 

NOx 56.7 8.2 1.03 113 16.4 1.03 

co 92.2 12.3 6.19 184 24.5 6.19 

VOC 18.3 2.35 0.74 36.7 4.7 0.74 

SOz 5.30 0.38 0.11 10.6 0.76 0.11 

PM to 29.8 4.37 0.67 59.6 8.74 0.67 

PMz..s 29.8 4.37 0.67 59.6 8.74 0.67 

*Accounts for 2 GE 7FA.05 combined-cycle turbines, 2 GE LMS-100PB simple-cycle turbines, and one aW<iliary 
boiler. 

Table 3-12 summarizes the annual toxic emissions for the combined-cycle combustion turbines. 

TABLE 3-12 

Combined-cycle: Summary of Operation Emissions- Air Taxies 

Proposed Project Emission Factors Emissions (per Turbine) 

Compound lb/MMcf• lb/MMBtu • lbs/hr lbs/yr 

Ammonia b 5 ppm 15.2 100,290 

Acetaldehyde 4.08E-Q2 4.00E-05 0.091 595 

Acrolein 6.53E-Q3 6.40E-06 0.015 95 

Benzene 1.22E-02 1.20E-OS 0.027 178 

1,3-Butadiene 4.39E-Q4 4.30E-07 0.0010 6.39 

Ethylbenzene 3.26E-02 3.20E-05 0.073 476 

Formaldehyde c 3.67E-01 3.60E-04 0.82 5,351 

Hexane NA NA NA NA 

Naphthalene 1.33E-03 1.30E-06 0.0030 19.3 

PAHs d 2.24E-03 2.20E-06 0.0025 16.4 

Propylene (Propene) NA NA NA NA 

Propylene Oxide 2.96E-02 2.90E-05 0.066 431 

Toluene 1.33E-01 1.30E-04 0.30 1,932 

Xylene 6.53E-02 6.40E-05 0.15 951 

TOTAL HAPs 10,052 

TOTAL TACs 5,536 
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tpy 

50.1 

0.30 

0.048 

0.089 

0.0032 

0.24 

2.68 

NA 

0.010 

0.008 

NA 

0.22 

0.97 

0.48 

5.03 

2.77 
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TABLE 3-12 
Combined-cycle: Summary of Operation Emissions- Air Toxics 

Proposed Project Emission Factors Emissions (per Turbine) 

Compound lb/MMcf • lb/ MMBtu • lbs/hr lbs/yr 

• Obtained from Table 3.1-3 of AP-42 (EPA, 2000), with the exception of formaldehyde and ammonia. Units of lbs/MMcf 
calculated by multiplying lbs/MMBtu by the gas heat content. 

b Based on the operating exhaust NH3 1imit of 5 ppmv@ 15% 0 2 and an F-factor of 8,710. 

c Emission factor was modified to reflect the SCAQMD's formaldehyde emission factor of 3.6x104 • 

tpy 

d Per Section 3.1.4.3 of AP-42 (EPA, 2000), PAH emissions were assumed to be controlled up to 50% through the use of an 
oxidation catalyst. 

Notes: 

NA = Not applicable 

Hourly per turbine emissions calculated by multiplying the emission factor by 2273 MMBtu/hr- HHV. 

Annual per turbine emissions calculated by multiplying the emission factor by 2248 MMBtu/hr- HHV and 6612 hours/year. 
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Table 3-13 summarizes the annual toxic emissions for the simple-cycle combustion turbines. 

TABLE 3-13 

Simple-cycle: Summary of Operation Emissions- Air Toxics 

Proposed Project Emission Factors Emissions (per Turbine) Emissions (Facility Total) 

Compound lb/MMd • lb/MMBtu • lbs/hr lbs/yr tpy lbs/hr lbs/yr 

Ammonia b 5 ppm 6.14 8,595 4.3 12.3 17,190 

Acetaldehyde 4.08E-02 4.00E-05 O.D35 so O.Q25 0.071 99 

Acrolein 6.53E-03 6.40E-06 0.0057 7.9 0.004 0.011 15.9 

Benzene 1.22E-02 1.20E-05 0.011 14.9 0.007 0.021 29.8 

1,3-Butadiene 4.39E-04 4.30E-07 0.00038 0.53 0.00027 0.00076 1.07 

Ethylbenzene 3.26E-02 3.20E-05 O.D28 40 0.020 0.057 79 

Formaldehyde c 3.67E-01 3.60E-04 0.32 446 0.22 0.64 893 

Hexane NA NA NA NA NA NA NA 

Naphthalene 1.33E-03 1.30E-06 0.0012 1.61 0.0008 0.0023 3.2 

PAHs d 2.24E-03 2.20E-06 0.0010 1.36 0.0007 0.0019 2.7 

Propylene 
NA NA NA NA NA NA NA 

(Propene) 

Propylene Oxide 2.96E-02 2.90E-05 0.026 36 0.018 0.051 72 

Toluene 1.33E-01 1.30E-04 0.12 161 0.08 0.23 322 

Xylene 6.53E-02 6.40E-05 0.057 79 0.04 0.11 159 

TOTAL HAPs 839 0.42 1,677 

TOTAL TACs 462 0.23 924 

• Obtained from Table 3.1-3 of AP-42 (EPA, 2000), with the exception of formaldehyde and ammonia. Units of lb/MMscf 
calculated by multiplying lb/MMBtu by the gas heat content. 

b Based on the operating exhaust NH31imit of 5 ppmv@ 15% 02 and an F-factor of 8,710. 

c Emission factor was modified to reflect the SCAQMD's formaldehyde emission factor of 3.6x10-4. 

d Per Section 3.1.4.3 of AP-42 (EPA, 2000), PAH emissions were assumed to be controlled up to 50% through the use of an 
oxidation catalyst. 

Notes: 

NA = Not applicable 

Hourly per turbine emissions calculated by mult iplying the emission factor by 885 MMBtu/hr- HHV. 

Annual per turbine emissions calculated by multiplying the emission factor by 885 MMBtu/hr- HHV and 1401 hours/year. 
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tpy 

8.6 

0.05 

0.008 

0.015 

0.0005 

0.04 

0.45 

NA 

0.0016 

0.0014 

NA 

0.04 

0.16 

0.08 

0.84 

0.46 
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Table 3-14 summarizes the annual toxic emissions for the auxiliary boiler. 

TABLE 3-14 
Auxiliary Boiler: Summary of Operation Emissions- Air Toxics 

Proposed Project Emission Factors Emissions 

Compound lb/MMsd• lb/MMBtu • lbs/hr lbs/yr b tpy 

2-Methylnaphthalene 2.40E-05 2.35E-08 1.67E-06 7.30E-03 3.6SE-Q6 

3-Methylchloranthrene 1.80E-06 1.76E-09 1.2SE-07 5.47E-04 2.74E-07 

7,12-Dimethylbenz(a)anthracene l.GOE-05 1.57E-08 l.llE-06 4.86E-03 2.43E-06 

Acenaphthene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Acenaphthylene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Anthracene 2.40E-06 2.3SE-09 1.67E-07 7.30E-04 3.6SE-07 

Benz(a)anthracene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Benzene 2.10E-03 2.06E-06 1.46E-04 6.38E-01 3.19E-04 

Benzo(a)pyrene 1.20E-06 1.18E-09 8.33E-08 3.6SE-04 1.82E-Q7 

Benzo(b}fluoranthene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Benzo(g,h, i)perylene 1.20E-06 1.18E-09 8.33E-08 3.65E-04 1.82E-Q7 

Benzo(k)fluoranthene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Butane 2.10E+OO 2.06E-03 1.46E-Q1 6.38E+02 3.19E-Ol 

Chrysene 1.80E-06 1.76E-09 1.25E-07 5.47E-04 2.74E-07 

Dibenzo(a,h)anthracene 1.20E-06 1.18E-09 8.33E-08 3.6SE-04 1.82E-07 

Dichlorobenzene 1.20E-03 1.18E-06 8.33E-05 3.6SE-01 1.82E-04 

Ethane 3.10E+00 3.04E-03 2.15E-01 9.42E+02 4.71E-01 

Fluoranthene 3.00E-06 2.94E-09 2.08E-Q7 9.12E-04 4.56E-Q7 

Fluorene 2.80E-06 2.75E-09 1.94E-07 8.51E-04 4.26E-07 

Formaldehyde 7.SOE-02 7.3SE-OS 5.21E-03 2.28E+Ol 1.14E-02 

Hexane 1.80E+OO 1.76E-03 1.2SE-01 5.47E+02 2.74E-Q1 

lndeno(1,2,3-cd)pyrene 1.80E-06 1.76E-09 1.2SE-07 5.47E-04 2.74E-07 

Naphthalene 6.10E-04 5.98E-07 4.23E-05 1.85E-01 9.27E-05 

Pentane 2.60E+00 2.55E-03 l.SOE-01 7.90E+02 3.9SE-01 

Phenanathrene 1.70E-05 1.67E-08 1.18E-06 5.17E-03 2.58E-06 

Propane 1.60E+OO 1.57E-03 l.llE-01 4.86E+02 2.43E-01 

Pyrene S.OOE-06 4.90E-09 3.47E-07 1.52E-03 7.60E-07 

Toluene 3.40E-03 3.33E-06 2.36E-04 1.03E+OO 5.17E-04 

Arsenic 2.00E-04 1.96E-07 1.39E-05 6.08E-02 3.04E-05 

Barium 4.40E-03 4.31E-06 3.0SE-04 1.34E+OO 6.69E-04 

Beryllium 1.20E-OS 1.18E-08 8.33E-07 3.6SE-03 1.82E-06 

Cadmium 1.10E-03 l.OSE-06 7.64E-QS 3.34E-01 1.67E-04 

Chromium 1.40E-03 1.37E-06 9.72E-05 4.26E-Ol 2.13E-04 

Cobalt 8.40E-05 8.24E-08 5.83E-06 2.55E-02 1.28E-05 

Copper S.SOE-04 8.33E-07 5.90E-05 2.58E-01 1.29E-04 

Manganese 3.80E-04 3.73E-07 2.64E-05 1.16E-01 5.78E-05 
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TABLE 3-14 
Auxiliary Boiler: Summary of Operation Emissions- Air Toxics 

Proposed Project Emission Factors Emissions 

Compound lb/MMsd • lb/ MMBtu • lbs/hr lbs/yr b tpy 

Mercury 2.60E-04 2.SSE-07 l.SOE-05 7.90E-02 3.9SE-OS 

Molybdenum l.lOE-03 1.08E-06 7.64E-05 3.34E-01 1.67E-04 

Nickel 2.10E-03 2.06E-06 1.46E-04 6.38E-01 3.19E-04 

Selenium 2.40E-05 2.35E-08 1.67E-06 7.30E-03 3.65E-06 

Vanadium 2.30E-03 2.25E-06 1.60E-04 6.99E-01 3.50E-04 

Zinc 2.90E-02 2.84E-05 2.01E-03 8.82E+OO 4.41E-03 

TOTAL HAPs 1,212 0.61 

TOTAL lACs 575 0.29 

• Obtained from Tables 1.4-3 and 1.4-4 of AP-42 (EPA, 1998). Units of lbs/MMBtu calculated by dividing lbs/MMscf by the gas 
heat content. 

b The auxiliary boiler will operate at the maximum hourly firing rate and will have two cold starts, four warm starts, and four hot 
starts per month. 

Notes: 

Hourly emissions calculated by multiplying the emission factor by 71 MMBtu/hr- HHV. 

Annual per turbine emissions calculated by multiplying the emission factor by 310,096 MMBtu/year- HHV. 
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SECTION 4 

Air Quality Impacts Analysis 

An air quality impacts analysis was conducted to compare worst-case ground-level impacts resulting from 
the Huntington Beach Energy Project (HBEP) with established state and federal ambient air quality standards 
and applicable South Coast Air Quality Management District (SCAQMD) significance criteria. The stack 
parameters, emission rates, and results for each modeled scenario are described below, as related to 
commissioning and operation of the combined-cycle turbines, simple-cycle turbines, and auxiliary boiler. 

4.1 Commissioning Impacts Analysis 
For commissioning, a total of 6 scenarios were modeled, as listed below: 

• Two General Electric (GE) 7FA.05s at 10 percent load with auxiliary boiler operation 

• Two GE 7FA.05s at 40 percent load with auxiliary boiler operation 

• Two GE 7FA.05s at 80 percent load with auxiliary boiler operation 
• Two GE LMS-100PBs at 5 percent load with operation of two GE 7FA.05s and the auxiliary boiler 

• Two GE LMS-lOOPBs at 75 percent load with operation oftwo GE 7FA.05s and the auxiliary boiler 
• Two GE LMS-100PBs at 100 percent load with operation of two GE 7FA.05s and the auxiliary boiler 

The stack parameters for each unit included in the modeled scenarios are presented in Appendix A, Table 1. 
Stack parameters presented include source coordinates, elevation, stack height, temperature, exit velocity, 
and stack diameter. 

The short-term and annual emission rates (in gram(s) per second [g/s] and pound(s) per hour [lb/hr]) for 
each unit included in the modeled scenarios are presented in Appendix A, Table 2. These emission rates are 
the highest unabated emissions expected during commissioning. Only nitrogen dioxide (N02) and carbon 
monoxide (CO) were modeled for the short-term averaging periods because sulfur dioxide {S02) and 
particulate matter with aerodynamic diameter less than or equal to 10 microns or 2.5 microns (PM10 and 
PM2.s, respectively) are not emitted in amounts greater than normal operating rates. In other words, results 
for short-term S02, PM10, and PM2.s were extracted from the operational modeling results, as discussed later 
within this response. Additionally, short-term modeling was only included for short-term N02 and CO for 
scenarios where the emission rates were not captured by another commissioning or operation scenario 
modeled. N02, PM1o, and PM2.s were modeled for annual averaging periods, and the emission rates account 
for operation following commissioning activities. 

The building parameters included in the modeled scenarios are presented in Appendix A, Table 3. The 
building parameters for the three GE 7FA.05 commissioning scenarios include the presence of existing 
Huntington Beach Generating Station {HBGS) Units 1, 2, 3, and 4 in addition to those of the GE 7FA.05s. The 
building parameters for the three GE LMS-lOOPB commissioning scenarios include the presence of the two 
GE 7FA.05s and existing HGBS Units 1 and 2 in addition to those of the GE LMS-lOOPBs. 

The results for each modeled scenario are presented in Appendix A, Table 4. As with the emission rates, 
these results are sorted by short-term and annual averaging periods. As noted, impacts for the first scenario 
are only for a single GE 7FA.OS turbine, with N02 modeled using the plume volume molar ratio method 
(PVMRM). Impacts for the GE LMS-lOOPB scenarios include operation of the auxiliary boiler and GE 7FA.05s 
at the worst-case operating conditions, as discussed later within this response. These results were used to 
identify the maximum impacts provided below. 

Table 4-1 presents the results of the GE 7FA.05 commissioning impacts analysis. As indicated, the maximum 
predicted CO, N02, S02, annual PM10, and PM 2.s commissioning impacts combined with the background 
concentrations will be below the ambient air quality standards for each averaging period. For PM1o, the 24-
hour background concentration exceeds the California Ambient Air Quality Standard {CAAQS) without 
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adding the modeled concentration. As a result, the predicted impact combined with the background 
concentration would be greater than the CAAQS. However, the commissioning activity would be finite, and 
the Project Owner will limit the hours of operation required to complete commissioning activities. 
Additionally, as described in Section 5.1.7.3 of the permit application, HBEP emissions will be fully offset 
consistent with SCAQMD Rule 1303 through the SCAQMD internal offset bank under SCAQMD Rule 
1304(a)(2). Therefore, impacts from GE 7FA.OS commissioning will be less than significant. 

TABLE 4-1 
GE 7FA.OS Commissioning Impacts Analysis- Maximum Modeled Impacts Compared to the Ambient Air Quality 
Standards 

Maximum Modeled Background Total Predicted 
Concentration, Concentration. Concentration, CAAQS, NAAQS, 

Pollutant Averaging Time j.tg/m3 • j.igfm3b j.igfm3 11g/m3 j.igfm3 

co 1-hour 3,377 3,321 6,698 23,000 40,000 

8-hour 1,793 2,519 4,312 10,000 10,000 

N02 1-hour (max)< 179 142 321 339 
Annuald 0.66 21.8 22.5 57 100 

502 1-hour (max) 5.79 20.2 26.0 655 
3-hour 4.99 20.2 25.2 1.300 

24-hour 1.70 5.20 6.90 105 

PM to 24-hour 5.69 51.0 56.7 so 150 

Annual 0.59 19.3 19.9 20 

PM2.s 24-hour (98th percentile)e 3.31 21.3 24.6 35 

Annual 0.59 8.60 9.19 12 12 

• Maximum modeled 1-hour N02 and 1- and 8-hour CO concentrations are for commissioning of a single GE 7FA.05 turbine only. 
Maximum modeled annual NOz; 1-, 3-, and 24-hour 502; and 24-hour and annual PM1012.s concentrations include impacts from 
both GE 7FA.OS turbines and the auxiliary boiler. 
b Background concentrations were the highest concentrations monitored during 2011 through 2013. 
c The ma1<imum 1-hour N02 concentration is based on American Meteorological Society/U.S. Environmental Protection Agency 
(EPA) Regulatory Model (AERMOD) PVMRM output with an in-stack N02 to oxides of nitrogen (NOx) ratio of 0.5 and an out-of­
stack N02 to NOx ratio of 0.9 {EPA, 2011; California Air Pollution Control Officer's Association [CAPCOA], 2011). Hourly paired 
ozone data is from the SCAQMD Costa Mesa monitoring station. 
d The maximum annual N02 concentration includes an ambient N02 ratio of 0. 75 {EPA, 2005). 
e The total predicted concentration for the federal 24-hour PM2.s standard is the 5-year average, high-8th-high modeled 
concentration combined with the 3-year average, 98th percentile background concentration. 

Table 4-2 presents the results of the GE LMS-lOOPB commissioning impacts analysis. As indicated, the 
maximum predicted CO, N02, S02, annual PM10, and PM2.s commissioning impacts combined with the 
background concentrations will be below the ambient air quality standards for each averaging period. For 
PM10, the 24-hour background concentration exceeds the CAAQS without adding the modeled concentration. 
As a result, the predicted impact combined with the background concentration would be greater than the 
CAAQS. However, the commissioning activity would be finite, and the Project Owner will limit the hours of 
operation required to complete commissioning activities. Additionally, as described in Section 5.1.7.3 of the 
PTA, HBEP emissions will be fully offset consistent with SCAQMD Rule 1303 through the SCAQMD internal 
offset bank under SCAQMD Rule 1304(a)(2). Therefore, impacts from GE LMS-lOOPB commissioning will be 
less than significant. 
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TABLE 4-2 
GE LMS-lOOPB Commissioning Impacts Analysis- Maximum Modeled Impacts Compared to the Ambient Air 
Quality Standards 

Maximum Modeled Background Total Predicted 
Concentration, Concentration, Concentration, CAAQS, NAAQS, 

Pollutant Averaging Time j.lg/ml j.lg/ml• j.lg/ ml j.lgjml j.lg/ml 

co 1-hour 527 3,321 3,848 23,000 40,000 

8-hour 125 2,519 2,644 10,000 10,000 

1-hour (max) 79.1 142 221 339 
Annual 0.49 21.8 22.3 57 100 

1-hour (max) 5.69 20.2 25.9 655 
3-hour 4.94 20.2 25.1 1,300 

24-hour 1.66 5.20 6.86 105 

24-hour 5.38 51.0 56.4 50 150 

Annual 0.53 19.3 19.8 20 

PM2..5 24-hour (98th percentile)< 3.13 21.3 24.4 35 

Annual 0.53 8.60 9.13 12 12 

• Background concentrations were the highest concentrations monitored during 2011 through 2013. 
b The maximum 1-hour and annual N02 concentrations include ambient N02 ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005), 
respectively. 
c The total predicted concentration for the federal 24-hour PM2.s standard is the 5-year average, high-8th-high modeled 
concentration combined with the 3-year average, 98th percentile background concentration. 

There are no commissioning activities associated with installation of the auxiliary boiler. Therefore, it was 
included in each of the modeled commissioning scenarios as being in normal operation only. 

4.2 Operation Impacts Analysis 
To evaluate the worst-case air quality impacts, each technology was assessed at peak, average, and 
minimum load at low, average, and high ambient temperatures. This assessment, referred to as a load 
analysis, included a total of 41 modeled scenarios, as listed below: 

• Operation oftwo GE 7FA.05s at maximum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 32 degrees Fahrenheit (OF) 

• Operation oftwo GE 7FA.05s at maximum load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 32°F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 3rF 

• Operation of two GE 7FA.OSs at average load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 3rF 

• Operation oftwo GE 7FA.05s at average load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 32°F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 32°F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 32°F 

• Operation oftwo GE 7FA.05s at minimum load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 32°F 
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• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 32oF 

• Operation of two GE 7FA.05s at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
maximum load with evaporative cooling, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
maximum load, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at maximum load with evaporative cooling, two GE LMS-lOOPBs at average 
load, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
minimum load, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at maximum load with evaporative 
cooling, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.0Ss at maximum load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.OSs at maximum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at maximum load with evaporative 
cooling, and the auxiliary boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.OSs at average load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at maximum load with evaporative 

cooling, and the auxiliary boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.OSs at minimum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 65.8°F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 6S.8°F 

• Operation of two GE 7FA.OSs at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
maximum load with evaporative cooling, and the auxiliary boiler at an ambient temperature of 110°F 

• Operation of two GE 7FA.0Ss at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
maximum load, and the auxiliary boiler at an ambient temperature of 110°F 

• Operation of two GE 7FA.OSs at maximum load with evaporative cooling, two GE LMS-100PBs at average 
load, and the auxiliary boiler at an ambient temperature of 110°F 

4-4 IN07241Sl047PDX 



SECTION 4 AIR QUALITY IMPACTS ANAlYSIS 

• Operation oftwo GE 7FA.05s at maximum load with evaporative cooling, two GE LMS-lOOPBs at 
minimum load, and the auxiliary boiler at an ambient temperature of uo·F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at maximum load with evaporative 
cooling, and the auxiliary boiler at an ambient temperature of 110•F 

• Operation oftwo GE 7FA.05s at maximum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 110·F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of uo·F 

• Operation of two GE 7FA.05s at maximum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 110•F 

• Operation oftwo GE 7FA.05s at average load, two GE LMS-lOOPBs at maximum load with evaporative 
cooling, and the auxiliary boiler at an ambient temperature of 110•F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of uo·F 

• Operation of two GE 7FA.05s at average load, two GE LMS-lOOPBs at average load, and the auxiliary 
boiler at an ambient temperature of 110•F 

• Operation oftwo GE 7FA.05s at average load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of uo·F 

• Operation of two GE 7FA.0Ss at minimum load, two GE LMS-lOOPBs at maximum load with evaporative 
cooling, and the auxiliary boiler at an ambient temperature of uo·F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at maximum load, and the auxiliary 
boiler at an ambient temperature of 110•F 

• Operation of two GE 7FA.OSs at minimum load, two GE LMS-100PBs at average load, and the auxiliary 
boiler at an ambient temperature of 110·F 

• Operation of two GE 7FA.05s at minimum load, two GE LMS-lOOPBs at minimum load, and the auxiliary 
boiler at an ambient temperature of 110•F 

The stack parameters for each unit included in the load analysis are presented in Appendix B, Table 1. Stack 
parameters presented include source coordinates, elevation, stack height, temperature, exit velocity, and 
stack diameter. 

The short-term and annual emission rates (in g/ s and lb/ hr) for each unit included in the load analysis are 
presented in Appendix B, Table 2. As shown, only the exhaust scenarios with combustion turbines operating 
at an average annual ambient temperature of 6S.8•F include annual emission rates. Generally, the emission 
rates are based on the following: 

• Short-term S02 emission rates for the GE 7FA.OSs and GE LMS-lOOPBs are based on a maximum fuel 
sulfur content of 0.75 grain per 100 dry standard cubic feet of natural gas. 

• Hourly CO and NOz emission rates for the GE 7FA.05s are based on cold startup events. 

• Hourly CO and N02 emission rates for the GE LMS-lOOPBs are based on one startup, one shutdown, and 
the balance of the hour at steady-state operation. 

• 8-hour CO emission rates for the GE 7FA.OSs are based on one cold start, one warm start, two 
shutdowns, and the balance of the period at steady-state operation. 

• 8-hour CO emission rates for the GE LMS-lOOPBs are based on two startups, two shutdowns, and the 
balance of the period at steady-state operation. 
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• Hourly emission rates for the auxiliary boiler are based on steady-state operation at 100 percent load. 

• Annual emission rates for the GE 7FA.05s are based on 24 cold startups, 100 warm startups, 376 hot 
startups, 500 shutdowns, and 6,100 hours of steady-state operation. 

• Annual emission rates for the GE LMS-100PBs are based on 350 hot startups, 350 shutdowns, and 1,150 
hours of steady-state operation. 

• Annual emission rates for the auxiliary boiler are based on 120 startups and 365 days of operation at 
100 percent load. 

The building parameters included in the load analysis are presented in Appendix B, Table 3. The building 
parameters include the presence of existing HGBS Units 1 and 2 in addition to those of the GE 7FA.05s and 
t he GE LMS-lOOPBs. 

The results for each scenario modeled through the load analysis are presented in Appendix B, Table 4. As 
with the emission rates, only the exhaust scenarios with combustion turbines operating at an average 
annual ambient temperature of 65.8•F include annual averaging period results. These results were used to 
identify the maximum impacts described below. 

Table 4-3 presents a comparison of the maximum HBEP operational impacts to the CAAQS and National 
Ambient Air Quality Standards (NAAQS). As indicated, the maximum predicted CO, N02, S02, annual PM10, 
and PM2.s operational impacts combined with the background concentrations will be below the ambient air 
quality standards for each averaging period. The 24-hour PM1o background concentration exceeds the 
CAAQS without adding the modeled concentration. As a result, the predicted impact combined with the 
background concentration will be greater than the CAAQS. However, as described in Section 5.1.7.3 of the 
PTA, HBEP emissions will be fully offset consistent with SCAQMD Rule 1303 through the SCAQMD internal 
offset bank under SCAQMD Rule 1304(a)(2). Therefore, impacts from operation will be less than significant. 

TABLE 4-3 
HBEP Operation Impacts Analysis- Maximum Modeled Impacts Compared to the Ambient Air Quality Standards 

Maximum Modeled Background Total Predicted 
Concentration, Concentration, Concentration, CAAQS, NAAQS, 

Pollutant Averaging Time J.Lgfm3 j.igfm3• J.Lgfm3 J.Lgfm3 11g/m3 

co 1-hour 627 3,321 3,948 23,000 40,000 

8-hour 118 2,519 2,637 10,000 10,000 

N02b 1-hour (max) 94 142 236 339 
1-hour {98th percentile)< 126 188 

Annual 0.56 21.8 22.4 57 100 

SOi 1-hour (max) 5.69 20.2 25.9 655 
1-hour {99th percentile)d 4.80 8.80 13.6 196 

3-hour 4.94 20.2 25.1 1,300 

24-hour 1.66 5.20 6.86 lOS 365 

PM1o 24-hour 5.38 51.0 56.4 50 150 

Annual 0.59 19.3 19.9 20 

PMz.s 24-hour (98th percentile)• 3.13 21.3 24.4 35 

Annual 0.59 8.60 9.19 12 12 

• Background concentrations were the highest concentrations monitored during 2011 through 2013. 
b The maximum 1-hour and annual NOz concentrations include ambient NOz ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005), 
respectively. 
c The total predicted concentration for the federal l-hour N02 standard is the 5-year average, high-8th-high modeled 
concentration paired with 98th percentile seasonal hour-of-day background concentrations for 2010 through 2012. 
d The total predicted concentration for the federall-hour SOz standard is the 5-year average, high-4th-high modeled 
concentration combined with the 3-year average, 99th percentile background concentration. 
• The total predicted concentration for the federal 24-hour PM2.5 standard is the 5-year average, high-8th-high modeled 
concentration combined with the 3-year average, 98th percentile background concentration. 
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4.2.1 Rule 2005 
To demonstrate compliance with SCAQMD Rule 2005, each combustion unit was modeled individually using 
the stack parameters, emission rates, and building parameters from Appendix B, Tables 1, 2, and 3, 
respectively. The particular operational scenario selected for each combustion unit was chosen based on the 
load analysis results. In other words, only the parameters from the operational scenarios leading to the 
worst-case 1-hour, 1-hour federal, and annual NOz impacts were used. The results for each modeled 
scenario are presented in Appendix B, Table 5. These results were used to identify the maximum impacts 
described below. 

The maximum modeled N02 concentrations are presented in Table 4-4 and are compared to the SCAQMD 
Rule 2005 significance threshold. Although each combustion emission unit was modeled, the results 
presented in Table 4-4 are only for the emission unit causing the highest modeled concentrations, in this 
case one combined-cycle turbine. The maximum modeled NOz concentrations were also added to 
representative background concentrations and compared to the state and federal ambient air quality 
standards for NOz. Although the NOz concentrations per emission unit are greater than the SCAQMD Rule 
2005 1-hour threshold, they are less than the ambient air quality standards and will be fully offset through 
the surrender of NOx Regional Clean Air Incentives Market (RECLAIM) trading credits (RTCs). Therefore, the 
predicted NOz impacts from operation will be less than significant compared to SCAQMD Rule 2005. 

TABLE 4-4 
Rule 2005 Air Quality Thresholds and Standards Applicable to t he HBEP (per emission unit ) 

Maximum Modeled Significant Background Total Predicted 
Pollutant/ Averaging Concentration, Threshold, Concentration, Concentration, CAAQS, NAAQS, 

Time ~m3• ~m3b JAgfmlc 1Jg/m3 ~m3 JAg/m3 

N02 (1-hour) 60.3 20 142 202 339 

N02 (Federal 1-hour) 62.0 N/A 98.2 160 188 

NOz (Annual) 0.27 1.0 21.8 22.1 57 100 

• The maximum 1-hour and annual N02 concentrations include ambient N02 ratios of 0.80 (EPA, 2011) and 0.75 {EPA, 2005), 
respectively. 
b Allowable change in air quality concentration per emission unit per SCAQMD Rule 2005, Appendix A. 
<Background concentrations were the highest concentrations monitored during 2011 through 2013. 

4.2.2 Regulation XVII (Prevention of Significant Deterioration [PSD]) 
To demonstrate compliance with SCAQMD Regulation XVII, operation of the HBEP was modeled using the 
stack parameters, emission rates, and building parameters from Appendix B, Tables 1, 2, and 3, respect ively. 
As with the Rule 2005 assessment, the particular operational scenario selected for each combustion unit 
was chosen based on the load analysis results. In other words, only the parameters from the operational 
scenarios leading to the worst-case 1-hour and annual NOz, 1-hour and 8-hour CO, and 24-hour and annual 
PM1o impacts were used. However, for 24-hour PM1o, the scenario contributing the maximum impact had 
both GE 7FA.05s operating at minimum load for 24 hours per day. Because this is an unlikely scenario, 
refined modeling was performed assuming each GE 7FA.05 would operate 20 hours per day at minimum 
load and 4 hours per day at average load. The results are presented in Appendix B, Table 6 and were used to 
identify the maximum impacts described below. 

As shown in Table 4-5, the maximum predicted 1-hour CO, 8-hour CO, annual NOz, 24-hour PM10, and 
annual PM10 impacts from operation of the HBEP are below the Class II significance impact levels (Sils), Class 
II PSD Increment Standards, and significant monitoring concentrations. Therefore, additional analysis of 1-
hour CO, 8-hour CO, annual NOz, 24-hour PM10, and annual PM10 impacts is not required. However, the 
maximum predicted 1-hour NOz impacts from operation of the HBEP exceed the Class II Sll, with a radius of 
impact with predicted concentrations greater than 7.52 micrograms per cubic meter (f.lg/m3

) of 5.3 
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kilometers (km). Therefore, the cumulative impacts of the HBEP and competing sources were assessed for 
all receptors where the HBEP impacts alone exceeded the 1-hour NOz SIL, as described below. 

TABLE 4-5 
HBEP Predicted Impacts Compared to the PSD Air Quality Impact Standards 

Pollutant/ Averaging Maximum Modeled Significant Impact PSD Class II Increment Significant Monitoring 
Time Concentration, 11g/m3 level, 11g/m3 Standard, lldml Concentration, lldm3 

CO (1-hour) 627 2,000 N/A N/A 

CO (8-hour) 118 500 N/A 575 

N02 (1-hour)• 88.9 7.52 c N/A N/A 

N02 (Annual)• 0.56 1.0 25 14 

PMto {24-hour)b 4.93 5.0 30 10 

PMto {Annual) 0.59 1.0 17 N/A 

• The maximum 1-hour and annual N02 concentrations include ambient N02 ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005), 
respectively. 
b The 24-hour PM1o concentration is based on both GE 7FA.OS turbines operating 20 hours per day at minimum load and 4 hours 
per day at average load. 
c The Sll for 1-hour N02 is based on SCAQMD correspondence. 
N/A =not applicable {i.e., no standard) 

To assess the cumulative impacts of the HBEP and competing sources, operation of the HBEP was modeled 
with concurrent operation of the competing sources listed below, which were approved by the SCAQMD on 

October 8, 20131: 

• HBGS Units 1 and 2 

• Orange County Sanitation- Fountain Valley 
• Orange County Sanitation- Huntington Beach 

• Beta Offshore 
• Shipping Lanes 

The stack parameters for each unit included in the competing source assessment are presented in Appendix 
B, Table 7. Stack parameters presented include source coordinates, elevation, stack height, temperature, 
exit velocity, and stack diameter for point sources and elevation, release height, and horizontal and vertical 
dimensions for volume sources. The 1-hour N02 emission rates (in g/s and lb/hr) for each unit included in 
the competing source assessment are presented in Appendix B, Table 8. Note that the stack parameters and 
emission rates used for the HBEP were selected based on the load analysis results. In other words, only the 
parameters from the operational scenarios leading to the worst-case federall-hour N02 impacts were used. 
The building parameters were taken from Appendix B, Table 3. The competing source assessment results are 
presented in Appendix B, Table 9 and were used to identify the maximum impacts described below. 

The receptor grid used in the competing source assessment modeling includes only those receptors in which 
the worst-case HBEP 1-hour N02 impacts exceeded the SIL. In other words, only those receptors where the 
five-year average of modeled impacts exceeding the SIL were included. 

Table 4-6 presents a summary of the predicted cumulative 1-hour N02 impacts from operation of the HBEP 
and competing sources, as well as a comparison to the NAAQS. As shown, the predicted HBEP cumulative 
impacts, including a representative background NOz concentration, are below the NAAQS. Therefore, 
operation of the HBEP will not cause or contribute to a violation of the NAAQS. 

1 Source parameters and emissions rates for all competing sources, with the exception of HBGS, were provided by SCAQMD. 
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TABLE 4-6 
HBEP and Competing Source Predicted 1-hour NOz Impacts Compared to the NAAQS 

Pollutant Averaging Time Total Predicted Concentration, !J.g/m3 • NAAQS, IJ.g!ml 

N02 1-hour 146 188 

• The total predicted concentration for the federal 1-hour N02 standard is the 5-year average, high-8th-high modeled 
concentration paired with 98th percentile seasonal hour-of-day background concentrations for 2010 through 2012. 

To assess potential impacts to Class I areas, operation of the HBEP was modeled using the stack parameters, 
emission rates, and building parameters from Appendix B, Tables 1, 2, and 3, respectively. As with the Rule 
2005 assessment, the particular operational scenario selected for each combustion unit was chosen based 
on the load analysis results. In other words, only t he parameters from the operational scenarios leading to 
the worst-case annual N02 and 24-hour and annual PM1o impacts were used. The results are presented in 
Appendix B, Table 10 and were used to identify the maximum impacts described below. 

Table 4-7 presents a summary of the predicted annual N02, 24-hour PM10, and annual PM1o impacts and a 
comparison to the PSD Class I Increment Standards. The predicted impacts f rom operation of the HBEP are 
below the Slls. Therefore, the HBEP would have a negligible impact at the more distant Class I areas. 

TABLE 4-7 
HBEP Predicted Impacts Compared to the Class I SIL and PSD Class I Increment Standards 

Pollutant/ Averaging Maximum Modeled Concentration Significant Impact l evel, PSD Class I Increment Standard, 
Time at 50 km, ~,.~g/m3 ~,.~gfm3 ~,.~g/m3 

N02 (Annual)• 0.0062 0.1 2.5 

PM to (24-hour} 0.055 0.3 2.0 

PM1o (Annual} 0.0067 0.2 1.0 

• The annual N02 concentration includes an ambient N02 ratio of 0.75 (EPA, 2005). 

4.2.3 Fumigation 
To assess fumigation impacts, modeling was performed using the stack parameters and emission rates from 
Appendix B, Tables 1 and 2, respectively. As with the Rule 2005 assessment, the particular operational 
scenario selected for each combustion unit modeled was chosen based on the load analysis results. In other 
words, only the parameters from the operational scenarios leading to the worst-case 1-hour N01, 1-hour, 
3-hour, and 24-hour S02, 1-hour and 8-hour CO, and 24-hour PM1o impacts were used. Table 4-8 presents a 
comparison of the potential HBEP operational fumigation impacts to the state and federal ambient air 
quality standards. As indicated, the CO, N02, S02, and PM10 concentrations combined with the background 
concentrations do not exceed the CAAQS or NAAQS, as applicable. Therefore, fumigation impacts of CO, 
N02, S02, and PM10 would be less than significant. 
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TABLE 4-8 
HBEP Operation Impacts Analysis- Fumigation Impacts Analysis Results Compared to the Ambient Air Quality 
Standards 

SCREEN3 Background Total Predicted 
Fumigation Concentration, Concentration, CAAQS, 

Pollutant Averaging Time Result, ~/m3 ~gfml• ~/m3 J.lg/m3 

N02b 1-hour (max) 172 142 314 339 

1-hour (max) 10.5 20.2 30.7 655 

502 3-hour 9.45 20.2 29.7 
24-hour 4.20 5.20 9.40 105 

co 1-hour 980 3,321 4,301 23,000 
8-hour 204 2,519 2,723 10,000 

PM10 24-hour 15.5 51.0 66.5 N/A 

• Background concentrations were the highest concentrations monitored during 2011 through 2013. 

b The 1-hour N02 concentration includes an ambient N02 ratio of 0.80 (EPA, 2011). 

N/A =not applicable (i.e., area is designated nonattainment such that a comparison to the standard is not required) 
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SECTION 5 

Regulatory Evaluation 

5.1 Laws, Ordinances, Regulations, and Standards 
The Clean Air Act (CAA), implemented by the U.S. Environmental Protection Agency (EPA), requires major 
new and modified stationary sources of air pollution to obtain a construction permit prior to commencing 
construction through a program known as the federal New Source Review (NSR) program. The requirements 
of the NSR program are dependent on whether the air quality in the area where the new source (or 
modified source) is being located attains the National Ambient Air Quality Standards (NAAQS). The program 
that applies in areas that are in attainment of the NAAQS is the Prevention of Significant Deterioration 
(PSD). The program that applies to areas where the air does not meet t he NAAQS (termed nonattainment 
areas) is the non-attainment NSR. 

EPA implements the NSR program through regional offices. Arizona, California, Hawaii, Nevada, and specific 
Pacific trust territories are administrated out of the EPA Region IX office in San Francisco. EPA typically 
delegates its NSR, Title V, and Title IV authority to local air quality agencies that have sufficient regulatory 
structure to implement these programs consistent with requirements of the CAA and implementing 
regulations. The South Coast Air Quality Management District (SCAQMD) has been delegated several of 
these programs, including the authority to administer the PSD program. 

The California Air Resources Board (ARB) was established by the state legislature in 1967 with t he purpose of 
attaining and maintaining healthy air quality, conducting research into causes and solutions to air pollution, 
and addressing the impacts that motor vehicles have on air quality. To this end, ARB implements the 
following programs: 

• Establish and enforce motor vehicle emission standards, including fuel standards. 
• Monitor, evaluate, and set health-based air quality standards. 
• Conduct research to solve air pollution problems. 
• Establish toxic air contaminant (TAC) control measures. 
• Oversee and assist local air quality districts. 

Air pollution control districts were established based on meteorological and topographical factors. The 
districts were established to enforce air pollution regulations for the purpose of attaining and maintaining all 
state and federal ambient air quality standards (AAQS). The districts regulate air emissions by issuing air 
permits to stationary sources of air pollution in compliance with approved regulatory programs. Each district 
promulgates rules and regulations specific to air quality issues within its jurisdiction. The air emissions 
sources regulated by each district vary. The types of air pollution sources that might be regulated include 
manufacturers, power plants, refineries, gasoline service stations, and auto body shops. 

The applicable laws, ordinances, regulations, and standards (LORS) and compliance with these requirements 
are discussed in more detail in the following sections. 

5.2 Federal LORS 
EPA promulgates and enforces federal air quality regulations, with Region IX administering the federal air 
programs in California. The federal CAA provides the legal authority to regulate air pollution from stationary 
sources. The applicable federal regulations are summarized in Table 5-1, along with the agency responsible 
for administration of the regulation. 
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TABLE 5-1 
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality 

LORS 

Title 40 Code of Federal 
Regulations (CFR) Part 
50 

Title 40 CFR Part 51, 
NSR 
(SCAQMD Regulation 
XIII) 

Title 40 CFR Part 52, 
PSD 

Purpose 

Establishes AAQS for criter ia 
pollutants. 

Requires pre-construction review 
and permitting of new or modified 
stationary sources of air pollution 
to allow industrial growth without 
interfering with the attainment 
and maintenance of AAQS. 

The PSD program allows new 
sources of air pollution to be 
constructed, or existing sources to 
be modified in areas classified as 
attainment, while preserving the 
exist ing ambient air quality levels, 
protecting public health and 
welfare, and protecting Class I 
Areas (e.g., national parks and 
wilderness areas). 

Regulating Agency 

EPA Region IX 

SCAQIMD with EPA 
Region IX 
Oversight 

SCAQIMD with EPA 
Region IX 
Oversight 

Applicability/Compliance Strategy 

The !Project Owner conducted a dispersion modeling analysis to determine if the Huntington 
Beach Energy Project (HBEP or Project) would exceed the state or federal AAQS. Dispersion 
modeling indicates the Project will not exceed the state or federal AAQS for the attainment 
pollutants during normal operations. Nonattainment pollutant emissions w ill be mitigated 
consistent with the SCAQMD's State Implementation Plan-Approved NSR program. 

Requires NSR facility permitting for construction or modification of specified stationary 
sources. NSR applies to pollutants for which ambient concentration levels are higher than 
NAAQS. The NSR requirements are implemented at the local level with EPA oversight (SCAQMD 
Regulation XIII). 

A Permit to Construct (PTC) and Permit to Operate (PTO) application will be obtained from 
SCAQM D prior to construction of the Project. As a result, the compliance requirements of 40 
CFR 51 will be met. 

The PSD requirements apply on a pollutant-specific basis to any project that is a new major 
stationary source or a major modification to an existing major stationary source. SCAQMD 
classifies an unlisted source (which is not in the specified 28 source categories) that emits or 
has the potential to emit 250 tons per year (tpy) of any pollutant regulated by the CAA as a 
major stationary source. For listed sources, the threshold is 100 tpy. Oxides of nitrogen (NO.). 
volati le organic compounds (VOC), or sulfur dioxide (S02) emissions from a modified major 
source are subject to PSD if the cumulative emission increases for either pollutant exceeds 
40 tpy. In addition, a modification at a non-major source is subject to PSD if the mod ification 
itself would be considered a major source. 

In May 2010, EPA issued the greenhouse gas (GHG) permitt ing rule officially known as the 
"Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule" (GHG 
Tailoring Rule), in which EPA defined six GHG pollutants (collectively combined and measured 
as carbon dioxide equivalent [C02e)) as NSR-regulated pollutants. Under the GHG Ta ilorlng 
Rule, new projects that emit GHG pollutants above certain threshold levels would be subject to 
PSD permitting beginning in July 2011. However, in July 2014, the U.S. Supreme Court ru led 
that EPA could not regulate GHG emissions alone. As a result, new sources with a GHG 
potential to emit (PTE) equal to or greater than 100,000 tpy of C02e are no longer required to 
obtain a PSD permit specifically for GHG emissions. If the new source would require a PSD 
pernnit as a result of criteria pollutant PTE, a Best Available Control Technology (BACT) analysis 
to evaluate GHG emissions control would still be required. 

The IHBEP is a natural-gas-fired, combined-cycle and simple-cycle, air-cooled electrical 
generating facility and would be considered one of the 28 source categories. Therefore, the 
emission rates were compared to the 100 tpy threshold. As shown in Table 5.1-15 of the 
Petition to Amend (PTA), the emission increase in carbon monoxide (CO) and NO, would 
exceed the 100 tpy threshold per pollutant. Therefore, the HBEP would be subject to PSD 
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TABLE 5-1 
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality 

LORS Purpose 

Title 40 CFR Part 60, Establishes national standards of 
Subpart KKKK performance for new or modified 
{SCAQMD Regulation IX) facilities in specif ic source 

Title 40 CFR Part 60, 
Subpart De (SCAQMD 
Regulation IX) 

Title 40 CFR Part 60, 
Subpart Tin 
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categories. 

Establishes national standards of 
performance for new or modified 
facilities in specific source 
categories. 

Establishes a new source 
performance standard for 
electrical generating facilities. 

Regulating Agency 

SCAQMO with EPA 
Region IX 
Oversight 

SCAQMD with EPA 
Region IX 
Oversight 

SCAQMD with EPA 
Region IX 
Oversight 

Applicability/Compliance Strategy 

analysis requirements for CO and NO,. Since the Project exceeds the PSD thresholds for several 
criteria pollutants, a BACT analysis for GHG emissions control is required. 

A PSD application was submitted to the SCAQMD and EPA as part of the PTA, which included a 
BACT analysis for GHG emissions control. 

40 CFR 60 Subpart KKKK - NO, Emi'ssion Limits for New Stationary Combustion Turbines applies 
to all new combustion turbines that commence construction, modification, or reconstruction 
after February 18, 2005. The Rule requires natural-gas-fired turbines with a heat input greater 
than 850 million British thermal units per hour (MMBtu/hr) to meet an NO, emission limit of 
15 part(s) per million (ppm) at 15 percent oxygen (02), and an S02 limit of 0.060 pound(s) per 
million British thermal unit (lb/MMBtu). Alternatively, a fuel sulfur limit of 500 part(s) per 
million by weight (ppmw) could be met. Stationary combustion turbines regulated under this 
subpart would be exempt from the requirements of Subpart GG. 

The proposed combined-cycle and simple-cycle turbines will use dry low NO, combustors with 
selective catalytic reduction (SCR) systems and pipeline-quality natural gas and will comply 
with both the NO, and S02 limits. The NO, and S02 emissions from the combined-cycle turbines 
will be 2 ppm at 15 percent 0 2 and 0.0022 lb/MMBtu, respectively. The NO, and S02 emissions 
from the simple-cycle turbines will be 2.5 ppm at 15 percent 0 2 and 0.0018 lb/MMBtu, 
respectively. The certified NO, Continuous Emission Monitoring System (CEMS) will ensure 
compliance with the standard. Records of natural gas use and fuel sulfur content wi ll ensure 
compliance with the S021imit. 

40 CFR 60 Subpart De - Standards of Performance for Small Industrial-Commercial-Institutional 
Steam Generating Units applies to steam generating units with design heat input rates 
between 10 and 100 MMBtu/hr that were installed after June 9, 1989. 

Because the HBEP's auxiliary boi ler will be fired exclusively on natural gas, the Project Owner 
wi ll only be required to maintain monthly fuel consumption records for a minimum of two 
years. 
EPA promulgated New Source Performance Standard Subpart TTTT, which includes two 
potentially applicable GHG emission limits for newly constructed combustion turbines. A newly 
constructed or reconstructed stationary combustion turbine that supplies more than its design 
efficiency times its potential electric output as net-electric sales on a 3-year rolling average 
basis and com busts more than 90 percent natural gas on a heat Input basis on a 12-operating­
month rolling average basis must meet a limit of 450 kilograms (kg) of C02 per MWh of gross 
energy output (1,000 pounds [lb] of C02 per MWh), or 470 kg of C02 per MWh of net energy 
output (1,030 lb C02fMWh). 

A newly constructed or reconstructed stationary combustion turbine that supplies its design 
efficiency times its potential electric output or less as net-electric sales on a 3-year rolling 
average basis and com busts more than 90 percent natural gas on a heat input basis on a 
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TABLE 5-1 
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality 

LORS 

Title 40 CFR Part 63 

Title 40 CFR Part 64 
(Compliance Assurance 
Monitoring [CAM] Rule) 

5·4 

Purpose 

Establishes national emission 
standards to limit emissions of 
hazardous air pollutants (HAPs) or 
air pollutants identified by EPA as 
causing or contributing to the 
adverse health effects of air 
pollution but for which NAAQS 
have not been established from 
facilities in specific categories. 

Establishes onsite monitoring 
requirements for emission control 
systems. 

Regulating Agency 

SCAQMD with EPA 
Region IX 
Oversight 

SCAQIMD with EPA 
Region IX 
Oversight 

Applicability/Compliance Strategy 

12-operating-month rolling average basis must meet a limit of SO kg C02 per gigajoule (GJ) of 
heat input (120 lb C02 per million British thermal units [MMBtu)). 

The applicable emission standard depends on whether a combustion turbine sells more 
electricity than its potent ial electrical output, which is calculated by multiplying the design 
efficiency and the potential electrl<:al output, and combusts more than 90 percent natural gas. 
Assuming the combined-cycle power block will generate more electricity than the potential 
electrical output, the HBEP will need to comply with the 1,000 lb of C02 per MWh emission 
limit. The HBEP is exclusively fueled by natural gas with a combined-cycle power block design 
efficiency of approximately 56 percent. The HBEP's combined-cycle GHG efficiency is estimated 
at 766 lb of C02 per MWh (net), assuming an 8 percent performance degradation, which clearly 
complies with Subpart TITT's emission limit of 1,000 lb of C02 per MWh. 

The HBEP simple-cycle power block design efficiency is 41 percent and the potential HBEP 
simple-cycle power block's electrical output threshold is 718,320 MWh-Net (based on the 
design efficiency of 41 percent and the net electrical output of 200 MW for 8,760 hours per 
year). The HBEP simple-cycle power block's potential annual net electric sales are 258,924 
MW h-Net, assuming 200 MWs-Net of generation and 1,284 hours per year of operation 
(1,150 operating hours plus 58 startup and 76 shutdown hours). Since the annual net electric 
sales are less than the electric output threshold, the HBEP simple-cycle power block must 
comply with Subpart TTTT emission limit of 50 kg C02 per GJ of heat input (120 lb C02/MMBtu). 
As a natural-gas fired facility, the HBEP is expected to emit C02 at a rate of 1171b COvMMBtu, 
thereby complying with t he applicable emission limit in Subpart TTTT. 

40 CFR 53- National Emission Standards for Hazardous Air Pollutants (NESHAP) for Source 
Categories establishes emission standards to limit emissions of HAPs from specific source 
categories for Major HAP sources. Sources subject t o 40 CFR 63 requirements must either use 
the maximum achievable control technology (MACT), be exempted under 40 CFR 63, or comply 
with published emission limitations. The potential NESHAP applicable to the Project is Subpart 
YYYY, which sets a formaldehyde emission limit or an operational limit of 91 part(s) per billion 
by volume (ppbv) for turbines. Note that Subpart JJJJJJ is not applicable to the Project because 
the auxiliary boi ler wi ll be f ired exclusively with natural gas. 

Projects would be subject to the 40 CFR 63 requirements if the HAP PTE is greater or equal to 
25 tpy for combined HAPs and 10 tpy for individual HAPs. HBEP is not expected to exceed these 
thresholds and is not subject to NESHAPs, 

40 CFR 64-CAM requires facilities to monitor the operation and maintenance of emissions 
control systems and report any cont ro l system malfunctions t o the appropriate regulatory 
agency. If an emission control system is not working properly, the CAM Rule also requires a 
facility to take action to correct the control system malfunction. The CAM Rule applies to 
emissions units with uncontrolled PTE levels greater than applicable major source thresholds. 
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SECTION 5 REGULATORY EVALUATION 

TABLE 5-1 
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality 

LORS 

Title 40 CFR Part 70 
(SCAQMD Regulation 
XXX) 

Title 40 CFR Part 72 
(SCAQMD Regulation 
XXXI) 

IN07 241$ 1047POX 

Purpose 

CAA Title V Operating Permit 
Program 

CAA Acid Rain Program 

Regulating Agency 

SCAQMD with EPA 
Region IX 
Oversight 

SCAQIMD with EPA 
Region IX 
Oversight 

Applicability/Compliance Strategy 

Emission contro l systems governed by Title V operating permits requiring continuous 
compliance determination methods are generally compl iant with the CAM Rule. 

The IHBEP's CTGs wil l ha"'e emission control systems for NO, and CO (SCR and oxidation 
catalyst); t he HBEP's auxiliary boiler will have emission control systems for NO,. (SCR). However, 
emissions of NO, and CO from the CTGs and NO, from the auxiliary boiler would be directly 
measured by CEMS. Therefore, the HBEP is exempt from the CAM provisions based on the 

exemption in 40 CFR 64.2(b)(vi) and SCAQMD Regulation XX for NO,. 

40 CFR 70- 0perating Permits Program requires the Issuance of operating permits that Identify 
all applicable federa l perfor mance, operating, monitoring, recordkeeping, and reporting 
requirements. The requirements o.f 40 CFR 70 apply to facilities that are subject to New Source 
Performance Standards (NSPS) requirements and are implemented at the local level through 
SCAQMD Regulation XXX. According to Regulation XXX, Rule 3001, a facility would be required 

to submit a Title V application if the facility has a PTE greater than 10 tpy NO, or VOC, 100 tpy 
of 502, 50 tpy of CO, or 70 tpy of PM100r the HAP PTE is greater or equal to 25 tpy for combined 
HAPs and 10 tpy for individual HAPs. 

The HBEP w ill exceed the Title V thresholds listed In SCAQMD Rule 3001. As a result, the HBEP 
submitted an application to modify the existing Title V permit. 

40 CFR 72-Acid Rain Program establishes emission standards for SOz and NO, emissions from 
electric generating units through the use of market Incentives, requires sources to monitor and 
report acid gas emissions, and requires the acquisition of 502 allowances sufficient to offset 
502 emissions on an annual basis. 

An acid rain faci lity, such as the HBEP, must also obtain an acid rain permit as mandated by 
Title IV of the CAA. A permit application must be submitted to SCAQMD at least 24 months 
befo-re operation of the new units commences. The application must present all relevant 

sources at the facility, a compliance plan for each unit, applicable standards, and estimated 
commencement date of operation. 

The necessary Title IV applications will be submitted as part of the permitting process. 
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SECTIONS REGULATORY EVALUATION 

5.3 State LORS 
ARB's primary responsibilities are to develop, adopt, implement, and enforce the state's motor vehicle pollution 
control program; to administer and coordinate the state's air pollution research program; to adopt and update, 
as necessary, the California Ambient Air Quality Standards {CAAQS); to review the operations of the local air 
pollution control districts; and to review and coordinate preparation of the State Implementation Plan for 
achievement of the NAAQS. 

The California Health and Safety Code, Section 41700 prohibits the discharge from a facility of air pollutants that 
cause injury, detriment, nuisance, or annoyance to the public, that endanger the comfort, repose, health, or 
safety of the public, or that damage business or property. 

In August 2006, the California legislature passed Assembly Bill (AB) 32, the California Global Warming Solutions 
Act of 2006. AB 32 requires California resource agencies to establish a comprehensive program of regulatory and 
market mechanisms to achieve reductions in GHG. The HBEP will be subject to AB 32, and will be required to 
comply with all final rules, regulations, emissions limitations, emission reduction measures, or market-based 
compliance mechanisms adopted under AB 32. ARB promulgated a cap and Trade regulation to limit greenhouse 
gas (GHG) emissions and to develop a market-based compliance mechanism for the creation, sale, and use of 
GHG allowances. 

In addition to AB 32, Senate Bill1368 (Perata, Chapter 598, Statutes of 2006) was signed into law on 
September 29, 2006. The law limits long-term investments in base load generation by the state's utilities to 
power plants that meet an emissions performance standard (EPS) jointly established by the California Energy 
Commission (CEC) and the California Public Utilities Commission (CPUC). In response, the CEC has designed 
regulations t hat establish a standard for base load generation owned by, or under long-term contract to, publicly 
owned utilities of 1,100 pound(s) carbon dioxide per megawatt-hour (lb COJ MWh). Base load generation is 
defined as electricity generation from a power plant that is designed and intended to provide electricity at an 
annualized plant capacity factor of at least 60 percent. The permitted capacity factor for the HBEP will be 

approximately 50 percent. Therefore, as a non-base load facility, the HBEP is not subject to the EPS; however, 
despite its inapplicability, the HBEP's state-of-the-art, efficient combined-cycle and simple-cycle configurations 
nevertheless satisfy this requirement, emitting 709 lb COJMWh and 1,075 lb C02/MWh, respectively. 

The state has promulgated numerous laws and regulations at the state level (Toxic Air Contaminants and 
Air Toxic Hot Spots) which are effectuated at the local level by the air districts. A discussion of these state and 
local LORS is presented in Tables 5-2 and 5-3, respectively. 
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SECTIONS REGULATORY EVALUATION 

TABLE S-2 
Applicable State Laws, Ordinances, Regulations, and Standards for the Protection of Air Qualit y 

LORS 

California Health & Safety 
Code, Section 41700 

California Assembly Bill 32-
Global Warming Solutions 
Act of 2006 (AB 32) 

California Code of 
Regulations, Title 17, Article 
5 

California Senate Bill 1368-
Emissions Performance 
Standards (SB 1368) 

Purpose 
Regulating 

Agency 

Prohibits emissions in SCAQMD with 
quantities that adversely affect ARB Oversight 
public health, other 
businesses, or property. 

The purpose is to reduce 
carbon emissions within the 
state by approximately 25 
percent by the year 2020. 

Establishes GHG limitations, 
reporting requirements, and a 
Cap and Trade offsetting 
program. 

SCAQMDwith 
ARB Oversight 

ARB 

The law limits long-term CEC with ARB 
investments in base load Oversight 
generation by the state's 
utilities to power plants that 
meet an EPS jointly established 
by the CEC and CPUC. 

5.4 Local LORS 

Applicability /Compliance Strategy 

The CEC Conditions of Certification and the air 
quality management district PTC processes 
are developed to ensure that no adverse 
public health effects or public nuisances 
result from operation of the Project. 

Requires ARB to develop regulations to limit 
and reduce GHG emissions. 

ARB has promulgated a Cap and Trade 
regulation that limits or caps GHG emissions 
and requires subject facilities to acquire GHG 
allowances. HBEP GHG emissions have been 
estimated and the Project Owner will report 
emissions and acquire allowances and offsets 
consistent with these regulations. 

CEC has designed regulations that establish a 
standard for base load generation owned by. 
or under long-term contract to, publicly 
owned utilities of 1,100 lb COu MWh. The 
HBEP combined-cycle and simple-cycle units 
will emit 709 and 1,075 lb C02/MWh, 
respectively. 

When the state's air pollution statutes were reorganized in the mid-1960s, local districts were required to be 
established in each county of the state. There are three different types of districts: county, regional, and 
unified. In addition, special air quality management districts, with more comprehensive authority over non­
vehicular sources as well as transportation and other regional planning responsibilities, have been 
established by the Legislature for several regions in California, including SCAQMD. Air quality management 
districts have principal responsibility for developing plans for meeting the NAAQS and CAAQS; for 
developing control measures for non-vehicular sources of air pollution necessary to achieve and maintain 
both state and federal air quality standards; for implementing permit programs established for the 
construction, modification, and operation of sources of air pollution; and for enforcing air pollution statutes 
and regulations governing non-vehicular sources. 

SCAQMD plans define the proposed strategies, including stationary source control measures ;;md NSR rules, 
whose implementation will attain the CAAQS. The relevant stationary source control measures and NSR 
requirements are presented in Table 5-3. 
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TABLE S-3 
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality 

LORS. 

SCAQMD Rule 201 

SCAQMO Rule 201.1 

SCAQM 0 Rule 212 

SCAQMD Rule 218 

SCAQMO Rule 401 

SCAQMD Rule 402 

SCAQMD Rule 403 

SCAQMD Rule 404 

SCAQMO Rule 405 

SCAO.MD Rule 407 

Purpose 

EstabUJhes lln ordcrty procedure tor the review of 
new and modll1ed 50Uftes of air pollution through 
the Issuance o f permrts.. 

lntorpornun the permit wndltlons In fedemllv 
Issued permit$ to oonstruct. 

Establishes standards f(Jr approving permits and 
Issuing public notice. 

Establishes requlreme.nts for a CEMS. 

Establishes limits forvlslblo emissions from 
stationa'Y sources. 

Resulatlng Agency 

SCAQMD 

SCAQMO 

SCAQMO 

SCAQMD 

SCAQMD 

Prohiblu the dischJr&e from a fac lity of air SCAQMD 
pollutant$ that ca~54lnjury, detriment, nuiSOJncc, or 
onnoyaneo 10 the public, or thor d'amago buslnou or 
propert\'· 

Establishes requirements to reduce ttle amot~nt of SCAQ.MO 
particulate matter (PM) entrained In the om olent air 
as ;, result of man-Nde fugltiva duSt sourc:ru. 

Establishes Hmft.s fot· PM matter e '111ssion 
conc:cntrotlons. 

Establishes limits for PM mass emlssion rates. 

Estoblishes limits for CO and oxides of sulfur (SO,) 
emis.slons from stM~ry sources. 

SCAQMD 

SCAO.MD 

SCAO.MO 

Applicabilltv/COmpllance Assessment 

Rule 201 specifics that any facility lnstolling nonexempt equlpmcn1 tl>at """'"'or controls the emission of air pollutantS mu5t Or<t obtoln • PTC from the SCAQMO. SCAO.MD has three 
separote preconstruc~on review programs for new or modified soute., of crlterl~ poilu toot emisSions: Regulatlo' XIII(NSR), Rogularlon XVII (PSO), and Rule 20DS (NSR for Reslonat 
Clean Air Incentives Market (RECLAiMIJ. 

Section S.1 of the PTA included an assessment of the airquaiity Impacts in accordance with Regulation XIII, Regulation XVII, and Rule 200S. The completed SCAO.MO PTC application 
forms were Included In Appendix S~lE of the PTA. 

A pers.on constructlnsand/or oper;allns, equlpmenl or cu' aarl,ultu r•' permit unit, pursuant to a PTC lswed by the EPA, stlilll const ruct the cqulpment or aarltultural permit unit fn 
accordance with the conditions set forti> In that permit, and snail operate the equipment or agricultural permit unit 0t all times In ~ccordance wltllsuch conditions. 

A fe'(jeral PSO permit will be obtained for the HBEP. The Project Owner wlll compl'f wlttl the permit conditions established In the PSO permit. 

Rule 212 requires public notification If 

a. Any new or modified permit unit, source undor Rcgulttlon XX, or equipment under Regulation XXX mat n1ay omit olr contamtnonts Is lOcated wltllln 1,000 feet from the outer 
boundary of a school; or 

b. Any new or modified facUlty which ha.s onslte emission Increases exc:~lng any of lhe dally miixlmuns specified ln subdlvlslon (g) of this rule; or 

c. Anv new or modified permit unlt, sour'ce under Ftesu1Jtlon XX, or equipment under Regulation XXX whh lncteases In emissions or toxic air contaminants. for which the E)Cecutlve 
Ol ficer h3s made • determination thot D person may be o•posao to a m~•1mum Individual cancer risk (MiCR) Is greater than, one I none million (1 '10•1. due to a pro)eet's proposed 
construction, modlflca11on, or reloc.atlon for faclllti~s with more thin one permitted equipment unttss the applicant can show the total (acUity•wlde MICR Is below ten In a million 
(lOx 10•). 

The HBEP will be greater than 1,000 feet from the outer boundary of a school and the predicted Iota I facillty·wide MICR is less th<ln ten in one million. However, the onsite emissions 
will exceed the dallv maximums Ust~;td In subdivision (g) of this Rule. Therefore, n public notice con1.istent with the requlrements outlined in Rule 212 will be Issued. The proces:s for 
pub~c notification one c<>mment wlillnclude all of the applicable prO\'Islons of 40 CFR 51.16l(b)ond 40 CFR 124.10. 

The owner or operator of any equlpmcnt subject to this Rule shall provide, properly install, operate. and maintain In calibration and good working order a c.erti-fled CEMS to measure 
the c:oncenlration t~nd/or:- emission rates, as applicable, of air conta.minolnts and diluent gases, flow rates, and other required paramcten. 

Each gas turbine and the auxiliary boiler will be equipped with a CEMS. These units will comply with all applicable requirements of Rule 218, Regulation XX (NOc RECLAIM). and Title IV 
(Acid Rain - 40 CFR 75). 

Rule 401 prohibits visible emissions a; dark as or darker than Rlnglem•nn No. llor periods gro3tor tllon 3 minutes In any hour. 

Natural gas will be the only fuel fired In the natural gastllrblnes and auxiliary boiler. Tllorefore,the Project will not create visible emlss;ons as dark as or darker than Rlngtemann No.1. 

A person shall not diS<harge from anv source whatsoever such quantittes of a1r contaminants or other material which ccause Injury, detnment, nuisance, o r annoyance to any 
consldcrnble number or person$ or to the public; or which cndons~r the 'omrort, rcpost, health or safety of anv suth persons or the publlt: or which causo, or have a natural tendency 
to eausc, InJury or damaga to busln oss or property. 

The CEC Conditions of Certification and the SCAQMD PTC process are desiglled to ensure that the operation of the Projecl will not cause a public nuisance. 

Rule 403 requires the implementation of best available contro l m~'liures to minimize fugUive dust em ssions ;md prohibits vl$ible dust emissions be~ond the property line, a 
SO mlcrosrams por cubit meter (~8fm') incremento I Increase In pan leu late mmo r with an acrodynomlc diameter leso than or equDI to 10 microns (PMool concentrations across a 
fatll lcy as measured bv upwlnd and downwind COflC:entratlons, ond track-out of bulk material onto put-fie, paved roadways. 

The Project will implement best available control measure~ a$ part of ttle Stom1water Pollution Preventlon Plan to minlmlze fugitive dust e missions during construct ion and operation. 

A person shall not diS<harae Into the atmosphere from any source PM in excesso~ the concentration at standard conditions listed In Rule 404. Howe•1er, per Rule404.c, this Rule does 
not gpply to cmlss•ons re:sultlng from the combustion of liquid or eueous fuel~ in steam gene rato r$ orsos turbl010s. 

Sec.ausc I he gM turbines and awcmary boiler wilt tom bust natural g.u onlv. Ftul(! 404 ls not applicable. 

Eml.sslon rate limitS are !lased upon the proc.ess weight (fuel bumed) per hour. 

Natural gas will be the only fuel fired In the natural gas turbioes and auxiliary boller. Therefore, the Project will comply with the Rule 405 PM emission limits. 

Rule 407 prohibit> CO and SO, emls.slons In • • cess of 2.000 ond SOO ppm, rcspecti,ely, from any source. 

The CO cmis~ons from the eomblned·cycle turbines, simple-cycle turbines. ond auxiliary boiler will be less than 2 ppm, 4 ppm, and SO ppm, respectl1·ciy. Therefore, the Project meets 
the CO limit. In addition. equipment thai complies with the requirements of Rule 43l.lls eKempt from the SO:. limit, Since the facility will comply with Rule 431.1, the SOx provisions of 
Rule 407 are not ilpplirable. 
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TABLE S-3 
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality 

lORS 

SCAQM D Rule 409 

SCAQMD Rule 431.1 

SCAQMO Rule 474 

SCAQMO Rule 475 

SCAQMD Rule ·476 

SCAQMD Rule 53 

SCAQMO Regulation IX, 
Permits (40 CFR 60) 

SCAQMO Regulation X, 
Permits (40 CFR 63) 

SCAQMO Rule 1134 

SCAQMD Rule 1135 

SCAQMO Rule 1146 

Purpose 

E<t3bllshes llmlu lor PM emissions from ruol combustion 
source1. 

Regulatlr>g A&ency 

SCAQMD 

Establishes fimits iorthe sulfur content of gaseous fue~ to SCAQMO 
reduce SO, emissions from stationary comt:ustion sources. 

Establishes llmlu fa< emissions oi NO, from stationary SCAQMO 
combustion sources_ 

Establishes limits lor e<>mbustlon e<>ntaminant (PM) 
eml.,ions from subtffi equipment. 

Establishes limits for NO~ and PM emissions from steam 
generating equlpl1\enl with a maximum heat input rating 
exceeding SO MMBtu/hr. 

Establishes limltsioremlsslons oi sulfur compounds (SO.) 
from st-ationary sources in Orang!! County. 

Establishes national standards of performance for new or 
modified facilities lnspeclnc source categories.. 

Establishes national emission sta "!dards to l mlt emissions 
of HAPs or air pOllutants Identified by EPA ascausing or 
contrlbJtlng to tho ad\'erse health err em or air pollution 
but for which NAAQS hove not been established from 
faciliti~5lo spec lOt ategorl~s.. 

Establishes limits iOf' emissions o.: NO, from the stationary 
aas turbines. 

EStablishes limits 1a< omissions ol NO, from the ele<;trl<lty 
genf!r.ltlng systems. 

Establishes limits fO< emissions of NO, froon Industrial, 
Institutional, and commcrcfal boilers, stea•n ganeratou, 
and process heaters. 

SCAQMD 

SCAQMD 

SCAQMD 

SCAQMO with EPA 
Region IX Oversight 

SCAQMD with EPA 
Region IX Oversight 

SCAQMO 

SCAQMD 

SCAQMD 

Appticabilitv/Compllance Assessment 

Rule 409 prohibits PM emissions In excess or 0.1 sr•lns por cub~ foot of gas ot 12 percent carbon dioxide (CO!) at stnndard oondltons. 

Naturai£3S will be the only fuel fired In the natural gas turbine~ •nd au~eiliary boller. Therefore. the Proje-ct wllt comply with the Rule 409 PM emls.sion limits. 

Rule 431.l limits the sulfur content of natural gas calculated as hydrosen sulfide (H1S} to be less than 16 part(s) per million by volume (ppmv). 

The sulrur contentof1he na1ural gas will be less than 0.75 grains of sulfur' per 100 dry s1andard cubic feet (ds.cO of natural gas or 12.6 ppmv. Therefore, the Proje<t will comply witl"l 
the Rule 431.1 reqJirement. 

Per Rule 2001, N(), RECLAIM fncllltles are exempt frcxn the pro•lslons or Rule Q74. Since the ProJect will be a NO, RECLAIM faclhty, Rule 474 Is not applicable. 

Rule 475 prohibits PM emissions that exceed both l l pound(s) per hour (lb/hr) (por emission unit) and 0.01 grains per dry standard cubic root (gr/dscf) at 3 porcent o,. 
The combined-cycle turbines' P~A omission rote will be 9.0 lb/h • ond less than O.DI gr/dscf. Slmllorlv, the slmplo·cvclc turbines' PM omission rate will be 6.2~ lb/hr ond less than 
O.o! gr/dscf. 

Per Rule 20011 N01 REClAtM facilities are exempt from the NO.c requirements for this rule. Therefore, only the PM provisions of this rule will apply. 

The combined-cycle turbines' PM emls.lon rate will be 9.0 lb/h • and less than 0.01 gr/dscf. Similarly, the slmple·cycle turbines' PM emission rate will be 6.24 lb/hr and less than 
0.01 sr/dscf. 

A person shall not ~ls(hargc into the- atrnosphe.rc sulror compounds, which would exist as a IJqurd or gas at standard conditions, ell:ceedlng In concentration at the point or discharge 
SOO parts per million by volume (ppmv}, calculate-d as so,. 
The use of low suUur natul(ll8l'IS will result In S01 concenttatlons ~nlrlcantty Jess than 500 pppmv. 

See 40 CFR 60 (Ta~o 3·llto rev ew applleabllltv and the com pi a~• assessment. 

See 40 CFR 63 (Table 3-1) to rev ew applicability and the com pi ance assessment. 

Per Rule 2001, NO, RECLAIM facilities are exempt from the pro•isiotl.s of Rule U34. Therefore, Rule 1134 Is not applicable to the Project. 

Fer Rule 2001, '10, RECLAIM racilitlosare exempt from tho promiotls or Rulo J135. Therefore, Rule 1135 Is not oppllcoble to the ProJect . 

Per Rule 2001, NO, RECLAIM facilities are exempt from the pro~tsions of Rule 1146. Therefore, Rule 1146 is not applicable to the ProJect. 





TABLE S-3 
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality 

lORS 

SCAQMD Rulc ~Ill, 

Pcrmlts (NSR) 

Purpose Regulating Agency 

Provides lor the rf'<l~w of new and modified •ources Md SCAQMD 
provide n,cchanlsms, I I'ICh.Jd lns the uso of BACT and !!mission 
oUs.ets, by which authorities to construct s uch sources may 
be granted for non-RECLAIM pollutants. 

Applicability/Compliance Assessment 

Rule 1303(o) ~BACT: BACT <hall be applied to on•1 new or modtlled source which results in an eml<slon Increase or any nonatt>lnmcnt olr con<amlnant, any ozone deplctln8 
compound, or ammonia. 

The BACT requirements of R.ule 1303 apply regardless of any modeling or offset e.xemption in Rule 1304. Therefore, a complete top-down BACT analysis. was conducted for 
emissions of CO, VOC, so~. PM1o. particulate matte( with an aetodvoamic diameter less than Of' equal to 2.S microns (PMu ), and GHG. The p~oposed BACT em inion limitS ar·e 
presented in Appendix A. A BACT analysis rOf NO, was concllcted as part oi compliance with Rule 2005. 

Rulel303lb){ll ~ Modeling: A$ part or the NSR permit appi"'VVO proce ... an air qu•JitV dispersion analysis must be conducted USing a mass emissions-based analvsis contained In 
the Rule or nn 'pproved dl5perslon modnl to cvalutt~ lmpa.cu or Increased CfhQriiJ pollutant em Iuton$ hom ony new or tnodlfitd f,ac:lllty on ambient ~lrquallty, 

The Project Ownet conducted a1r dispersion modeling to demonstrate that the auxiliary belle~ will not cause a violation, or make slsnlricantly woi'Se an existing violation, or anv 
state or rederal AAQS. The g:as turbines are e)lempt from modeling requirements per Rule 1304, with the exception or Regulation XX pollutanu. 

Rule l303(b){21 ~ Offse<s: Unless exempt from offseiS requirements pursuant to Rule 1304, em $$ion Increases shall be offset by either Emission Reduction Credits approved 
pursuant to R1dc 1309, orb~ elloc.ltlons from the PrioritY R~se"'c In accordance with <he provl!lons ol Rule l309.l, or allocotloM from the Offset Budget In oocordance with tho 
provl~ons of Rule 1309.2. Olfsct rot los shall be1.2-to-l.O for £mission Reduction CrediU and l.O·to-l.O for olloeotlons from the Priority ReseNo, o><cpt for laclhtles not Jocared 
In the South Coast Air Basin, where the off~t ratio for Emission Reduction Credits only sflall be 1.2·to~l.O for VOC, N01, so ... and PM10and l.O·to·l.O for CO. 

The Project Owner wilt provide sufficient VOC and PM to EmtssJon Reduction Credits. to offset I he auxlllary barter's emissions at a 1..2·to~l.O ratio; NO,. emissions will be addressed 
through Regulotlon XX. The gas turbines are excmp1 I rom oil~ requlremenu per Rule l304, with the cxc:<!ptlon or Regulation .XX pollutan<s. 

Rule ll03(b){31- Sensitive Zone Requirements: Unle.s creolts arc obtolnco from <he Prlorltv Reserve, rae lltles located In tho Sou<h Coast Alr Basin ore subJect to the Son<lt1Yc 
Zone requirements spctlflco In California Health & S.fety C-Section 40410.S. 

The HBEP islo(ated in Zone 1. Thetefore, the Proje<:t Owner will obtain Emission Reduction Credits from Zone 1 only 10 offset emissions from the al.llCIIIuy boiler. The gas 
h.H~nes are exe~T~pt from offset requ1remcnts per Rule 13()4, with the e)lc.eptlon of Regulation XX pollutants. 

Rule .l303(b){4J ~ F~cllltv-wldo Complloncet Tho ProJect will complies wllh 111 applicable rule! nnd rcsulatlons of tho SCAQMO. 

Rule 130l(b){SHAI- Alternative Analysis: Conduct an analysJs or a1ternativoe sites, sites, production processes, and env1tonmenta1 control tec~nlques for such proposed source 
and demonst~te that the benerlts of the proposed project out¥-·eigh the environmental and soe:lal costs ~ssoclated with that l)roject. 

Rule l303(b){SI(Bl - Statewide Compliance: Demon.str8te prior to the ls.soance of a PTC that all major stat ionary sources, as defined in the jurisdiction 'W'tlere the facillties are 
located, tha·t are owned Or' c·pe~ated by such person lor by .Jny entity controlling, controlled by, or under common control with such pefson) 111 the State of California are subject 
to emission tlmitations and are In compliance or on il schedule for compliance wlth all oppllcablo cm1ss4on.llmltutlonsand standatds under the CAA. 

The ProJect OwnC< has cert111ed In SCAQMD Form 40D·A that oil ma)or sources under Its ownership or control in the S<ate of Coillornla 3re In compliance with all federal, stale, 
and local air qt.Jaliw rui~Uanii regulations. 

Rule 1303{b)(Sf(Cj - Prot·ectlon of VIsibility: Conduct a modelmc analysis for plume visibility In tccordance with che procedures specified in AppendiK B i.r the net emission 
Increase from <he new or modi fled source e.ceeds 15 •Pv of PM to or 40 tpy of NO,: and the location of the source, rolatlve 10 tl1e closest boundarv of a specified federal Class 1 
area, is within 28 ~llometers.. 

Emlsslons of PfA1o and NO .. will e)(ceed the emlssJons thresholds but the distance to the nearest Class I area Is approxlmatelv 70 Jcilometers, Therefore, a visibility analysis is rot 
required. 

Rule l303(b){SI(O) ~ Compliance through California Envlronmenlal Quality Act (CEQA): Because the CEC certification process Is ~mllar to the CEQA process, the applicable CEQA 
requl rcmonts have been addressed In the PTA. 

Rule 1304.1 ~ Electrical Generating Fee for Use of Offset Ex~mptlon: Requires <he pavment of fees 10 aener;>te air quality Improvements wllhln the projoc< area consist en< with 
SCAQMO's approved Air Quality Management Plan. 



TABLE S-3 
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality 

lORS 

SCAQMD Rule 1325, 
Po!lTllts (Federal PMu 
NSR) 

SCAQMD Rule 1401, 
Permits (Toxlcs NSR) 

SCAQMO Rule 1403, 
Permits (Asbwos 
Removal) 

SCAQMD Resulation 
XVII, Permits (PSO) 

Purpose 

Provides lor the roll!~ of nnw and modified sources Md 
mechanisms, Including lt'IC us~ ot lowest achievable 
emissions rate ILAER)ctnd emission offsetS; by which 
authorities to construct such sourc<'s mav 1::1! granted f:lr 
PM1 5· 

Regulating Agency 

SCAQMD 

Provides for the r.-l~ of new and modified sources oiTAC SCAQMD 
emissions to eva!Oilte potential public exposure and health 
risk. to mitlgat·e po){entlally stgnif1cant health risks ~esulting 
from these exposures. and to provide net health risk benefits 
by Improving the ~of control when C!:)IIS~Ing sources arc= 
modified or reploctci 

Speclne• work practi« rcqulrem ents to llm<t asb<>stos SCAQMD 
~missions frorn buUding demolition Bnd renov01tJon actfvltl~s. 
Including the rem-oval and assoclmed disturbance of 
asbestos"containirtJ materials. 

Allows new sourc.es of air pollution to be ccnsuuctcd, or SCAQMD with EPA 
existlna sources to be modified In arcos classified ;;~s Region IX Oversight 
attainment, while prHI!'rvlna the e}CI.Stlng ambient alr (IUitlltV 
levels, protecting public health ond welfare" and protettl~g 
Class I Areas {e.g.~ na·t1onal parks and wilderness areas!. 

Applicability/Compliance Assessment 

Tho Executive Officer shall deny tho permit for a now major polluting facility; or major modification ton major polluting facility; or any modlflcntlon to an nxl!tlng facility that 
would constitute" major polluting facmtv In and of Itself (1.~-. the PTE Is lCO tpy or more of PMu or Its pr-ecursors), unless oack of the followt,s requirements Is met: 

lA) LAER Is employed for the new or relocated source or for the actual modlfitatio" to an existing sot~rce; and 

jB) Emisslon Increases shall be offset at a ratio of l.l~to~l.OfOf PMu and at the ratio required ln Regulation )(Ill or Rule 2005 for NO,. and S01.. as applicable; and 

I C) Certification is provided by the owner/operator that all major sources, as defined in the jurl.sdiction where the facilitfes arc &ocated, that are owned or operated by such 

person (or by ony entit·v controlling, controlled by, or tJnder common control with such person) In the Stale of California are subject to emission llm1tatlons and are In 
compliance or on a schedule tor compliance with all applicable emission limitations and standa1ds under !he CAA; and 

10) An analysis is conduc-ted or alternative sites, !lzes, production processes, and environmentai control techniques for such proposed source and demonstration made that the 
benefits of the proposed project outweigh the environmenntl and social costs associated with that projec.1. 

Tho H8EP will not oxcend tho IOD·tpy threshold lor PM,. (or PW,, precursors on a per-pollutant basis). Therefore, Rule 132515 not applicable. 

Best Avollable Control T~:<hnologv for Toxlcs (T·8ACT) sholl bl! applied to ony now or modified source ofTACswhere the &eurce rls~ Is a cancer rls~ greotet than one In one 
million (lx 101), a chronic tlazard Index greater than 1.0. or an acute hazard Index greater than 1.0. 

The predicted MICR at the maximum exposed individual resident (MEIR) al!ld maximum exposed Individual worker (MEIW) for the Project are 6.33 and OA3 in one million, 

'espectively. The maximum predicted chronic and ~cute hal.Md ndlces for the Project are 0.036 and 0.080, respectively. These values are below the PTC or PTO racllltv 
thresholds lor coocer risk ol ten In one million ond the chronic •nd acute hawd Index ol 1.0. The predicted MICR 3l the MEIR lnd MEIW are 3.29 ond 0.26, rcspettlvely,lor an 
Individual combiMd-cycle turbine; 0.090 and 0.0039, reSpQ<ttwly, for an lndlvldual slmple-cvcl• turbine; and 0.18 and 0.057, "'pcctlvoly, for the au•lllary boll•r. Althoush tho 
combined-cycle: turbine c:anc.er risks e~eeeed the individual unit threshold o• one In one million, the HBEP will employ emission controls considered to be T~BACT. Therefore, the 
HBEP will comply with Rule 1401. 

The Project OwnC< will comply with the requirement$ outlined In Rule 1403 prior to and durlns the romovol of asbestos·contalnlna motcrlaJs, 

See 40 CFR 52 (Table 3 .. 1) to review applicabiljty and the co ,pr.ance assessment. 



TABLE S-3 
Applicable Local Laws, Ordinances, Regulat ions, Standards, and Permits for Protection of Air Quality 

lORS 

SCAQMD Regulation XX, 
Permits (NO, RECLAIM) 

SCAQMD Regulation 
XXX. Penmlts (Title V) 

SCAQMD Rule 3008, 
Title V Permits (PTE 
Llrni:atlons} 

SCAQMD Regulation 
XXXI. Permit'S (Acid Rain) 

Purpose Regulating Asency 

Provides lor the rt'<lew of new ond modllled sources Md SCAQMP 
provides mechanhms..lncludlns the usa of BACT and emission 
oUs.ets, by which authorities to tonstruct such sources may be 
g'anted for RECLAlM pollutants. 

Implements the opera tins permi1 requirements of Title V of 
the CAA as a men<*! In 1990. 

EKempts low-emi•unc facilities wilh actual emission!.> below a 
specific threshold from federal Title V permit reQuirements by 
limiting the facilit'(s PTE. 

Incorporates by relere>cc the provisions of40 CFR 72 for 
purposes of lmple""'"tlng an acid rain pro9Jllm that meers 
the requirements of Tille IVai the CM 

SCAQMP with EPA Resicn 
IX Oversight 

SCAQMP 

SCAQMP with EPA Region 
IX Oversight 

AppUc:abllitv/Compliance Assessment 

Rule 2005(b)(I I(A) - BACT: BACT shall be applied to any new or mod11led sour<o whlcn results In on emission Increase or ony nonottolnment olr contomlnon~ any ozone 
dcplelfna c.on"'))und, or ammonia. 

A complete top--down BACT analysis was conducted for emissions or NO •. Th~ proposed BACT emission limits are ptesented in Appendhc A. A BACT analysis for CO, voc. SO:z, 
PM ,~ PM,, a'd GHG was conducted as part of compliance with Rule L303. 

Rule 200S(b)(l )(B)-Modeling: As part of the NSR permtt approval process, an air quality disperSion analysis must be conducted for NO-. using a mass emissions-based 
analysis contained In the rule or an approved dispersion model, to evaluate impacu of increa$Cd NO~ emlsslons from any oow or modified fnc:lllty on ambient air qua liLy. 

An air qualty dispersion analysis was conducted for NO, u~s the AERMOD dlspe,.lon model. 

Rule 2005(b)(2~-Offsets: NO. emission increases shall be offset using RECLAIM trading credits at a ratio of l.O.to-1.0. 

The HBEP will participate In the NO. REClAIM program and will secure the necessary offsets as outlined In Section $.1.7 of the- PTA. 

Rule 200S(e) - Tradine Zone Requirements: Any Increase in an aMual allocotlon to • leyeJ greater than the facility's m rtlns plus non·tradablc alloca1lons, and all emissions 
from • new or relocated facility, must be fully offset by obtJintng RTCs orlginotcd In one or the two trading 1onos. A focJIIty In Zono 1 moy only obtain RTC.. from Zone 1. 
A facility in Zone 2 may obtain RTCs from either Zone 1 or 2. or both. 

The HBEP is lo:ated in Zone 1. Therefore, the Project O~o~~net will obtain RTCs from Zone 1 only. 

Rule 2005(J)(J) - Statewide compliance: Demonstrate, p<lo< to thO Issuance or a PTC, that all major sullonary sources. as defined In thO jurisdiction where the facilities are 
Joc.>ted, thlt are owned or operated by such oet<on (or by ony entity controlling. controlled by, or under common control wnh such person) In the StBtO of California are 
subject to <mission llmlt.atlons and are In compllanc-~ or on a schedule ior compliance with all applicable emission limitations and standards under the CAA. 

The Project Owner has certified In SCAQMO Form 400· ,C.. tt\at all major sources under its ownershlp or conttol in the State of California are In compliance with all federal. 
sure, ~nd local air quaUtv rules and regulations. 

Rule 2005(&)(2) - Allor native An~lysls: Conduct an analv.s" o! altomatl•o sitos, ~1cs, produetion processes, and environmental control techniques for such proposed source 
and demonstrat{l that the bcnellu or tht! proposed project outweigh the environmental and soda! c;o.sts assodatcd with that project. 

The Project Owner has conducted a comparative evaluation of altetllatlve sites as part of the PTA process and has concluded that the benefits of providing grid reliability 
and Increased employment in the surrounding area will outweigh the environmental and social cos-ts Incurred In the constNCtion and operation of the proposed racllity. 

Rule 2005(g)(3)-Compliance through CEQA: Because the CEC certlftc.,ion process is similar to the CE QA process, the appl~able CEQA requirements have been addressed In 
the PTI\. 

Rule 200S(gl(4) - Protection o f VIsibility: Conduct • madeline analysis for plume visibility In accord once with the procedures specified In Appendix B If the net emission 
Increase from the new or modified source exceeds 40 tpy of NO,: and the locatron of the source, relati1Je to the closest boundary of a spedfled federal Clas.sl area. is within 
28 kilometers. 

Emissions cf NO, will exceed the emissions thresholds; hawe•er. the distance to the nearest Class I area is approximately 70 kllomotefS. Therefore, a visibility analysis Is not 
required. 

Rule 200S(hl - Public Notice: The applicant shall provide public notice, If "'qulred, pursuant to Rule 212 

The Project Owner will compfy with the requirements for Public Notice outlined in Rule 212 

Rule 2005(1) - Rule 1401 Compliance: All new or modifiod sources shall comply with tho requirements of Rule 1401. 

The Project Owner will comply with the requirements o~ Rule 1401 as dcmonstroted In Section S.9 of the PTA. 

Rule 2005())-Compliance with State and Federal NSR: The Project will comply wi th all applicable rules and regulations of tl>e SCAQMO. 

See 40 CFR 70 (Table 3-1) to review applicabilty and tile c:ompliance as.s.essment. 

This Rule shall apply to any factllty that would, If It did not comply with the limitations set forth In elth•r paragraphs (d)(1) Of (d)(21 of Rule300B. have the PtE air 
contaminants equal to or In excess of the thresholds specif'ted In Table 2. subdivision (b) or Rule 3001 - ApplicabilitY. or. rorGHGs. 100,000 Of more tpy of CO,e. 

The HDEP will exceed the Title V thresholds liued in Rule 3001. As a result. the Project Owner submitted an application to modify the existing Title V permit. 

See 40 CFR 12 (Table 3-1) to review appllcabilty and the compliance aSS<>ssment, 
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Huntington Beach Energy Project 

Appendix A, Table 1 
Commissioning Stack Parameters 
Oct ober 20 15 

Point Sources 
Easting (X) Northing (Y) Base Elevation Stack Height Temperature Exit Velocity Stack Diameter 

Scenario Source 10 (m) (m) {m) (m) {K) {m/s) (m) 

GE 7FA.05, 
7FA01 409449 3723146 3.66 45.7 361 9.33 6.10 
7FA02 409474 3723182 3.66 4S.7 361 9.33 6.10 

10% Load 
Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0.91 

GE 7FA.05, 
7FA01 409449 3723146 3.66 45.7 359 11.9 6.10 
7FA02 409474 3723182 3.66 45.7 359 11.9 6.10 

40% Load 
Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0.91 

GE 7FA.05, 
7FA01 409449 3723146 3.66 45.7 366 16.1 6.10 

80% Load 
7FA02 409474 3723182 3.66 45.7 366 16.1 6.10 

Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0.91 
7FA01 409449 3723146 3.66 45.7 350 12.2 6.10 

GE LMS-100PB, 7FA02 409474 3723182 3.66 45.7 350 12.2 6 .10 

5% Load 
LM$01 409149 3723193 3.66 24.4 728 10.0 4.11 
LMS02 409185 3723168 3.66 24.4 728 10.0 4.11 

Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0 .91 
7FA01 409449 3723146 3.66 45.7 350 U.2 6.10 

GE LMS-100PB, 
7FA02 409474 3723182 3.66 45.7 350 12.2 6.10 
LM$01 409149 3723193 3.66 24.4 694 33.3 4.11 

75% Load 
LMS02 409185 3723168 3.66 24.4 694 33.3 4.11 

Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0.91 
7FA01 409449 3723146 3.66 45.7 350 12.2 6.10 

GE LMS·100PB, 
7FA02 409474 3723182 3.66 45.7 350 12.2 6.10 
LMS01 409149 3723193 3.66 24.4 748 23.8 4.11 

Full load LMS02 409185 3723168 3.66 24.4 748 23.8 4.11 
Aux Boiler 409438 3723236 3.66 24.4 432 21.2 0.91 

EG1008151042SCO 



Huntington Beach Energy Project 
Appendix A, Table 2 
Commissioning Emission Rates 
October 2015 

Short-Term Pollutant Commissioning Emissions 

1-hour N02 1-hour CO 8-hour CO 

Scenario Source ID (g/s} (lb/hr} (g/s) (lb/hr) (g/s} (lb/hr) 

GE 7FA.05, 
7FA01 23.9 190 239 1,900 239 1,900 

10% load 
7FA02 23.9 190 239 1,900 239 1,900 

Aux Boiler 0.027 0.21 0.18 1.42 0.14 1.09 

GE 7FA.05, 
7FA01 8.60 68.3 

40% Load 
7FA02 8.60 68.3 Emission rates are captured by another 

Aux Boiler 0.027 0.21 
7FA01 7.94 63.0 

modeled commissioning or operation 
GE 7FA.05, 

7FA02 7.94 63.0 
scenario 

80% load 
Aux Boiler 0.027 0.21 

7FA01 7.69 61.0 41.0 325 12.0 95.2 

GE LMS-100PB, 
7FA02 7.69 61.0 41.0 325 12.0 95.2 

5% load 
LMSOl 5.05 40.1 30.7 244 30.7 244 
LM$02 5.05 40.1 30.7 244 30.7 244 

Aux Boiler 0.027 0.21 0.18 1.42 0.14 1.09 
7FA01 41.0 325 12.0 95.2 

GE l MS-100PB, 
7FA02 41.0 325 12.0 95.2 

LMS01 9.13 72.5 9.13 72.5 
75% load Emission rates are 

lMS02 9.13 72.5 9.13 72.5 

Aux Boiler 
captured by another 

0.18 1.42 0.14 1.09 

7FA01 
modeled 

41.0 325 12.0 95.2 

7FA02 
commissioning or 

41.0 325 12.0 95.2 
GE lM$-lOOPB, 

LMS01 
operation scenario 

11.3 90.0 11.3 90.0 
Full Load 

lMS02 11.3 90.0 11.3 90.0 

Aux Boiler 0.18 1.42 0.14 1.09 

Annual Pollutant Commissioning Emissions 

Annual N02 Annual PM10 Annual PM25 

Scenario Source ID (g/s) (lb/hr) (g/s) (lb/hr) (g/s) (lb/hr) 

7FA01 1.46 11.6 0.98 7.82 0.98 7.82 

GE 7FA.05 a 7FA02 1.46 11.6 0.98 7.82 0.98 7.82 

Aux Boiler 0.017 0.14 0.010 0.082 0.010 0.082 

7FA01 1.02 8.12 0.86 6.79 0.86 6.79 

GE lMS-100PB 7FA02 1.02 8.12 0.86 6.79 0.86 6.79 

b lMS01 0.32 2.53 0.15 1.20 0.15 1.20 
LMS02 0.32 2.53 0.15 1.20 0.15 1.20 

Aux Boiler 0.017 0.14 0.010 0.082 0.010 0.082 

• GE 7FA.05 annual emissions include emissions from commissioning as well as annual operation. 
0 GE LMS-lOOPB annual emissions include emissions from commissioning as well as annual 

operation. 

EG1008151042SCO 



Huntington Death Energy Project 
Appendix A, Table 3 

Commissioning Building Parameters 
Ottober 2015 

GE 7FA.OS CommlnlonlraJ S<:enarlos 

Bose Corner 1 Corner 1 Corner 2 Corntr l Corner 3 Corntra Cotn~r 11 Cornor4 CornorS (OUil"J S Corner6 Corntr 6 Corner 7 Corner 7 Cotner 8 Comer& Corner9 Corl"'er9 
Bulldlna Numtx!rot Tf~t E.levarlon lkl:r Height Numb~ror Ea!t lXI North 1~1 £aot(XI North(YI Eo <I IX) North(YI Ea!t(XI Nonh IV) £m(x) North IV) Eo" (X) North (VI £ast (X) Non~ IV! East(X) North (Y) East lXI North IV) 

Nante Tiers NumbN (mJ (m) Corners lml (m) (m) (m) lm) (IT) (m) lml (ml (on) lml (m) (ml (m) (m) (m) (m) lml 
'ARIN3' 1 3.66 21.6 9 409385 37231gj! 409377 3723187 409384 3723182 409381 3723182 409395 3723177 409401 3723185 409393 3723191 409391 3723194 409385 3723:98 
'ARIN4' 3.66 21.6 9 409426 3723221 4094:21 3723213 409412 3723218 40940'9 3723219 409402 3723223 409410 3723234 409416 3723230 409418 3723227 409426 3723221 
'HRSGI' 3.66 25.6 409424 3723169 409447 3723152 409443 3723145 409413 3723162 409424 3723169 
'HRSG2' 3.66 25.6 409449 37232()$ 409413 3723188 409468 3723182 409444 3723198 409 .. 9 3721205 
'ACC' 3.66 3).5 409549 372330 2 409551 3723173 409512 3723173 409510 3723301 409549 3721l02 
'51G' 3.66 17.9 409482 3723251 409490 3723251 409490 3723235 409481 3723235 409482 3723251 
'WAlll ' 3.6& 15.2 409566 3723274 409567 3723158 409519 3723157 409437 3723109 409436 3723110 409519 3723158 409556 3723159 409565 3723274 409566 3723~74 

'WALL2' 3.66 6.10 409447 3723302 4094~7 3723301 409402 3723166 409401 3723265 409427 3713301 409447 3723301 409447 3723301 
'UNITILI' 3.66 23.1 409293 372310 2 4093" 2 3723128 409335 3713112 409317 3723086 
'UN1Tll2' 3.66 37.6 409301 37231l4 4093l2 3723Jl8 409335 3723112 40932~ 3723098 
'UNIT2Ll' 3.66 23.1 409252 37231Z7 409272 3723153 409295 3723137 409177 3723111 
'UNIT2U' 3.66 37.6 409261 37231l'l 4092,2 3723153 409295 3723137 409285 3723123 
'UNIT3Ll' 3.66 23.2 409187 3723175 409106 3723102 409219 3723186 409211 3723159 
'UNIT3L2' 3.6& 37.6 409195 3723187 409206 3723102 409229 3723186 409220 3723172 
'UNIT4Ll' 3.6$ 23.2 4091A6 3713201 409165 3723218 409188 l723ll2 409170 3713185 
'UNIT4l2' 3.66 37,6 409154 3723213 4091~5 3723ll8 409188 372321~ 409179 3723198 

::::yllndlcal IG .. c~nt~r c~ntl!t Tank Tank 
Bulldlna Elt'v.atlon Easl(X) NonhiV) Holght Oiamet~r 

Nnrn~ (m) !m! (m) (m) lm! 
Sl"kll 3.66 409274 372309S 61.0 6.27 
Stackl4 3.66 409165 37231611 61.0 6.27 
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Huntington Death Energy Project 
Appendix A, Table 3 
Commissioning Building Parameters 
Ottober 2015 

GE LMS--lOOPB Comml5slonlns Scenarios 

Base Cotn(lr 1 Corntr 1 Comer ~ Cotntr 2 Corntr 3 Corner 3 Corner o1 Cornero1 Com~r s (Ofllf'f s Corner 6 Cotntor6 COrnet 7 Comar? Cornet 8 Cof'M'r 8 COtner9 Corner 9 
Building Numix'rof ti-er El..,.atl..., lter Holetn Number o• E•si (X) North 1~1 Eo•tiXI Notth(VI Eost(X) Not1h(YI hii(XI North lVI Eaii{XI North (VI Eolt IX) Not1h (YI Eall(XI Non~ (Y) East lXI Nonh(Y) E•ll lXI Not1h (Y) 
Name Tiers Num!M!r (m) lml Comers lml (ml lmJ (m) (ml (11') lml (m) lm) (m) (m) (ml lml (ml lml (m) lml (ml 

'ARIN3' 1 3.66 21.6 9 409385 3723198 409317 3723187 409384 3723182 409387 3723182 409395 372>172 409401 3723185 409393 3723191 409391 3123194 409385 3723:98 
'ARIN4' I 3.66 2 1.6 409426 3723221 409421 372321l 409412 3723218 409409 3723219 409402 3723223 409410 3723234 409416 3723230 409418 3723227 409426 3723~21 

'HRSGl' 3.66 25.6 409424 3723169 409447 3723152 409443 3723145 409418 3723162 409424 3723169 

'HRSG2' 3.66 25.6 409449 3723205 409473 3723188 409468 371318~ 409444 3723198 409449 3723W5 
'ACC' 3.66 33.5 409549 3723302 409551 3723173 409512 3?23173 409510 3723301 409549 3721302 
'S1G' 3.66 17,9 409482 37232SJ 409490 3723251 409490 3723235 409481 3723235 409482 37232SJ 
'WAll I' 3.6& 15.2 409566 3723274 409567 3723158 409519 37231S7 409437 3723109 409436 3723110 409519 3723158 409556 3723159 409565 3723274 409566 3723274 
"'A1All2' 3.6& 6.10 409447 3723302 409427 372330! 409402 3723266 409402 3723265 409427 371B01 409447 3723301 409447 3723301 

'UNITJL1' 3.6& 23.2 409293 372310 2 4093:2 3723128 409335 3723112 409317 3723086 
'UNITJL2' 3.66 37.6 409301 372311.4 4093n 3723128 409335 3723112 409326 3723098 
'UNinll' 3.6G 23.2 4092S2 3723127 409272 3723153 409295 3723137 409271 3723111 

'UNffll2' 3.6& 37.6 409261 3723139 409272 3723153 409295 3723137 40928.; 3723123 
'ARINl' 3.66 15.6 409161 3723216 409148 37232Z5 409142 3n3217 40915.5 3723207 409161 3723216 
'ARIN2' 3.66 15.6 409196 3723179 409202 3723187 409216 3723178 4092JQ 3723169 409196 3721179 
'CTGI' 3.66 9.45 409160 37232()7 409158 3723209 409151 P23201 409147 3723197 409153 3721193 409156 3723198 409150 3723207 
'CTG2' 3.66 9.45 409194 3723184 409197 3723182 409192 3723172 409190 3723168 409184 37HI7l 409!87 3723176 409194 37l3184 

~llndical Base Center Cen1er Tanj.: TaoS< 
8uildlns Eleva• ion faSI (X) NotthfYI Heisht Oi~meter 

Name (m) !ml 1m} lml lml 
SU<kl2 3.66 409274 1miffi 61.0 6.27 

EG1008151042SCO Page 2 of 2 



Huntington Beach Energy Project 
Appendix A, Table 4 
Commissioning Results 
October 2015 

Short-Term Pollutant Commissioning Results 

Scenario Year 1-hour 

2010 136 

GE 7FA.05, 2011 166 

10% Load • 
2012 158 
2013 179 
2014 143 
2010 62.7 

GE 7FA.05, 2011 59.5 

40"~ Load 
2012 61.4 
2013 62.0 
2014 66.5 
2010 40.6 

GE 7FA.OS, 
2011 33.6 
2012 42.8 

80% Load 
2013 29.1 
2014 42.3 
2010 75.6 

GE LMS- 2011 75.9 
lOOPS, 2011 79.0 

5%load ' 2013 77.3 

2014 79.1 
2010 

GE LMS- 2011 
l OOPS, 2012 

75% load' 2013 
2014 
2010 

GE LM$- 2011 
lOOPS, 2012 

1-hour 
2,498 
3,097 
2,878 
3_377 

2,654 

504 
506 
527 
515 
527 
503 
506 
526 
514 
526 
503 
506 
526 

CO(~m') 

8-hour 

1.784 
1,654 
1,737 
1,793 
1,576 

117 
117 
115 
125 
125 
95.3 
91.0 
98.8 
96.2 
89.5 
95.9 
91.1 
99.4 

Full Load ' 2013 514 96.3 
2014 526 90.3 

1 The maximum 1·hour N62 concentrations include an ambient NQl ratio of 0.80 (EPA. 2011), 
unless otherwise noted-

b Commi~ionins imparu for the GE 7FA.OS 10% lo01d sccn<Jrio arc for a ~inglc turbine only. 1 hour 

N02 impacts were modeled using the Plume Volume Molar Ratio Method. 

' The modeled impacts for the GE LMS-100PB commissioning s<:enarios include impacts from the 

au~iliary boiler a nd the GE 7FA.OS turbines operating in emissions scenario CC03. 

Annua l Pollutant Commissioning Results 

NOt hlg/m ) 0 
PM10(~m) PMu (1'8/m) 

Scenario Year Annual Annual Annual 

2010 0.59 ()_52 0.52 
2011 0.60 0.54 0.54 

GE 7FA.05 • 2012 0.66 0.59 0.59 
2013 0.66 0.59 0.59 
2014 0.66 0.58 0.58 
2010 0.43 0.47 0.47 

GE LM5-100PB 2011 0.44 0.48 0.48 
2012 0.48 0.53 0.53 
2013 0.49 D-53 0-S~ 

2014 0.48 0.53 0.53 

• The m~ximum ~nnual NO, concentratiom include an ambient N01 ratio of 0.75 (EPA, 2005). 

" Annual commissioning impacts are based on total emissions from commissioning and annual 
operation of 2 GE 7FA.05 turbines operating In exhaust scenario CC07 and the auxiliary boiler. 

'Annual commossloning Impacts are based on total emissions from operation of 2 GE 7FA.05 
turbines operating in exhaust scenario CC07 and the auxiliary boiler, and commissioning and 

annual operation of 2 GE lM$-lOOPB turbines operating in exhaust scenario 5C06 for N02 and 
SC07 for PM10 and PM._5 • 

EG1008151042SCO 
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Huntington Beach Energy Project 

Appendix B, Table 1 

Operational Stack Parameters 

October 2015 

Point Sources 

Exhaust 

Scenario 

CC01 

CC02 

CC03 

CC04 

CC05 

CC06 

CC07 

CC08 

CC09 

CC10 

CCll 

SCOl 

SC02 

SC03 

SC04 

seas 

SC06 

SC07 

SC08 

SC09 

SClO 

SCll 

AB 

Source 10 

GE 7FA.05·01 
GE 7FA.OS-02 
GE 7FA.OS-01 
GE 7FA.05-02 
GE 7FA.05-01 

GE 7FA.05·02 
GE 7FA.OS-01 
GE 7FA.05-02 
GE 7FA.05·01 
GE 7FA.05-02 

GE 7FA.05·01 
GE 7FA.05·02 

GE 7FA.05·01 
GE 7FA.05·02 
GE 7FA.05·01 
Gl: 7FA.U5-U2 

GE 7FA.05·01 
GE 7FA.05-02 
GE 7FA.05-01 
GE 7FA.05·02 
GE 7FA.OS-01 
GE 7FA.05-02 

GE LMS 100PB-G1 
GE LMS 100PB-02 
GE LMS 100PB-G1 
GE LMS 100PB-G2 
GE LMS 100PB·01 
GE LMS 100PB-02 
GE LMS 100PB·01 
GE LMS 100PB-G2 

GE LMS 100PB-G1 
GE LMS 100PB-G2 
GE LMS 100PB-G1 
GE LMS 100PB-Q2 
GE LMS 100PB·01 
GE LMS 100PB-02 

GE LMS 100PB-G1 
GE LMS lOOPB-02 
GE LMS 100PB·Ol 
GE LMS 100PB·02 
GE LMS lOOPB-01 
GE LMS 100PB-Q2 

GE LMS 100PB-01 
GE LMS lOOPB-02 

Auxiliary Boiler 

EG1008151042SCO 

fasting (X) 

(m) 
409449 
409474 
409449 
409474 
409449 

409474 
409449 
409474 
409449 
409474 
409449 
409474 
409449 
409474 

409449 
409474 

409449 
409474 
409449 
409474 
409449 
409474 

409149 
409185 
409149 
409185 
409149 
409185 
409149 
409185 
409149 
409185 
409149 

409185 
409149 

409185 
409149 
409185 
409149 
409185 
409149 

409185 
409149 
409185 

409438 

Northing (Y) 

(m) 

3723146 
3723182 
3723146 
3723182 
3723146 

3723182 
3723146 
3723182 
3723146 
3723182 

3723146 
3723182 

3723146 
3723182 
3723146 
3723182 
3723146 
3723182 
3723146 

3723182 
3723146 

3723182 

3723193 
3723168 
3723193 
3723168 
3723193 
3723168 
3723193 
3723168 

3723193 
3723168 

3723193 
3723168 
3723193 

3723168 
3723193 

3723168 
3723193 
3723168 
3723193 

3723168 
3723193 
3723168 

3723236 

Base Elevation 

(m) 

3.66 
3.66 
3.66 
3.66 
3.66 

3.66 
3.66 
3.66 
3.66 
3.66 

3.66 
3.66 
3.66 

3.66 
3.66 
3.6b 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 

3.66 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 
3.66 

3.66 
3.66 

3.66 
3.66 
3.66 
3.66 
3.66 
3.66 

3.66 
3.66 
3 .66 

3.66 

Stack Height 

(m) 

45.7 
45.7 
45.7 
45.7 
45.7 
45.7 
45.7 
45.7 

45.7 
45.7 
45.7 
45.7 
45.7 
45.7 

45.7 
45.7 

45.7 
45.7 
45.7 
45.7 
45.7 
45.7 

24.4 
24.4 
24.4 
24.4 
24.4 

24.4 
24.4 
24.4 
24.4 
24.4 
24.4 
24.4 
24.4 
24.4 

24.4 
24.4 
24.4 
24.4 
24.4 
24.4 

24.4 
24.4 

24.4 

Temperature 

(K} 

375 
375 
354 
354 
350 

350 
374 
374 
375 
375 

353 
353 
350 
350 
378 
378 
379 
379 
365 

365 
358 

358 

694 
694 
709 
709 
748 
748 
697 
697 

699 
699 
709 

709 
748 

748 
726 

726 
746 
746 
769 

769 
809 
809 

432 

Exit Velocity 

(m/s) 

20.4 

20.4 
15.6 
15.6 
12.2 

12.2 
20.1 
20.1 
20.2 
20.2 

14.9 
14.9 
11.8 

11.8 
20.2 
20.2 

18.0 
18.0 
13.9 
13.9 
12.1 

12.1 

33.3 
33.3 
28.7 
28.7 
23.8 
23.8 
33.1 
33.1 
33.0 
33.0 
28.4 
28.4 
23.6 

23.6 
29.4 
29.4 
27.1 

27.1 
23.7 

23.7 
20.0 
20.0 

21.2 

Stack Diameter 

(m) 

6.10 
6.10 
6.10 
6.10 
6.10 

6.10 
6.10 
6.10 
6.10 
6.10 

6.10 
6.10 
6.10 

6.10 
6.10 
b.lU 
6.10 
6.10 
6.10 

6.10 
6.10 
6.10 

4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 
4.11 

4.11 
4.11 
4.11 
4.11 
4.11 
4.11 

4.11 
4.11 

0.91 
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Appendix B, Table 2 

Operational Emission Rates 

October 2015 

GE 7FA.05 Pe r Turbine Emission Rates 

£)1haust 
Scenario 

CCOI 
CC02 
CC03 
CC04 
CC05 
CC06 
CC07 

CC08 
CC09 
CCIO 
CCII 

J .. hour NO,. • 
181•1 (lb/11rl 
7.69 
7.69 
7.69 
7.18 
7.18 
7.18 
7.18 
6.68 
6.68 
6.68 
6.68 

61.0 
61.0 
61.0 
57.0 
57.0 
57.0 
57.0 
53.0 
53.0 
53.0 
53.0 

t~hourco • 

18/>l (lb/nr) 

41.0 
41..0 
4l.D 
36-2 
3.6.2 
3.6.2 
36.2 

V .7 
'/:7.7 
'1:7.7 
V .7 

325 
325 
325 
287 
287 
287 
287 
220 
220 
220 
220 

G£ lM5-IOOPB Per Turbine Emb~on R•tes 

E)lh1u.n 
Scenario 

SCOI 

SC02 
SCO! 
SC04 
scos 
5C06 
5C07 
scoa 
SC09 
SC10 
5C11 

l..tlour NO, 11 

181-•1 (lb/11rl 
2.78 

2.72 
2.67 
2.78 
2.77 
2.T1. 
2.67 
2.73 
2.70 
2.67 
2.63 

22.0 

21.6 
21.2 

22.1 
22.0 
21.6 
21.2 
21.7 
21.5 
21.2 
20.9 

AuJCiliary Soller Emin:lon Rate1 

E• hou>t ! ·hour N0 1 
S<enarlo 181•1 (lb./hrl 

AB 0.027 0. 21 

l·hourco • 
18/s) (lb/nr) 

>.n 
>.7l 
5-.66 
s..n 
>.76 
>.71 
>.66 
s..n 
5-.69 
5-.66 
5-.62 

45.8 
45.3 
44.9 
45.8 
45.7 
45.3 
44.9 
45.4 
45.2 
44.9 
44.6 

1-hourCO 
lg/s) (lb/nr) 

IllS 1.42 

8~hour CO It 

181sl (lb/hl 
12.3 
12.2 
12.0 
11.0 
11.0 
10.8 
10.7 

8.80 
8.72 
8.57 
8.46 

97.~ 

96.~ 

95.! 
87.> 
8H 
85.9 
84.1; 

69.9 
69.! 
68.0 
67.1 

S.nour CO • 

181>1 (lb/hl 
2.20 
2.0~ 

1.89 

2.20 
2.19 
2.04 
1.89 
2.06 
1.99 
1.89 
1.78 

17.) 
16.! 
1$.0 
l 7.i 
lH 
16.! 
15.0 
16.4 
J5.a 
IS.O 
14.1 

S·hourCO 

(g/sl (lb/hl 
0.14 1.09 

! ·hour SO, 

18/s) {lb/nr) 

0.61 
0.48 
0.37 

0.61 
0.60 
0.47 
0.35 

0.58 
0.52 
0.42 
0.34 

4.86 
3.84 
2.95 
4.81 
4.78 
3.72 
2.79 

4.60 
4.16 
3.33 
2.67 

l~hOUJ SO, 

181•1 (lb/nr) 
0.20 
0 .17 

0.13 

0 .21 
0 .20 
0.16 

0.13 
0 .17 

0.15 
0.13 
0.10 

1.63 

1.32 
1.02 

1.64 
1.61 
1.31 

1.01 
1.36 
1.22 
1.01 
0.80 

! ·hour so, 
(g/sl (lb/hr) 

0.0030 0.024 

• Hourly CO and NOJ emission rates for tha GE 7FA.OSs are based on cold startup !!vents. 

l ·hour SO, 

181<1 Qb/nrl 
0.61 
0.48 
0.37 
0.61 
0.60 
0.47 
0.35 

0.58 
0.52 
0.42 
0.3~ 

4,86 
3.84 
2.95 
4.81 
4.78 

3.72 
2.79 

4.60 
4.16 
3.33 
2.67 

3·nour so, 
(8/sl (lb/hrl 

0.20 
0.17 
0 .13 

0.21 
0.20 
0.16 
0.13 
0.17 
0 .15 

0.13 
0.10 

1.63 

1.32 
1.02 

1.64 
1.61 

1.31 
1.01 
1.36 
1.22 
1.01 
0.80 

l ·hourso, 
(g/sl (lb/hrl 

0.0030 0.024 

24-hour so, 
(8/s) (lb/hr) 

0.61 
0.48 
0.37 

0.61 
0.60 
0.47 
0.35 

0.58 
0.52 
1).42 
0.34 

4.86 
3.84 
2.95 
4.81 
4.78 
3 .72 
2.79 

4.60 
4.16 
3.33 
2.67 

24~hour S.O~ 

(8/sl (lb/hrl 
0.20 

().17 
0.13 
0.21 
0.20 
0.16 
0.13 
0.17 
0.15 
0.13 
0.10 

1.63 

1.32 
1.02 
1.64 
1.61 
1.31 
1.01 
1.36 
1.22 
1.01 
0.80 

24·hourS01 
(R/sl (lb/hr) 

0.0018 0.014 

24·hour PM10 

181•1 (lb/nr) 

1.13 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

9.00 
9.00 
9.00 
9.00 

24·hourPM10 

181s) (lb/hrl 
0 .79 

0.79 
0.79 

0.79 
0.79 

0.79 
0 .79 

0.79 
0.79 
0.79 
0.79 

6.l4 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 

24·hour PM10 

(llfsl (lb/nr) 

0.012 0.091 

• 8·hour CO embslon rates rorthe GE 7FA.OS~o are based on one cold sum. one w.a,m start, two shutclowns1 and the balance of the penod at neadv~nate oporotlon. 

c Annual emhston rates ror tl'le GE 7FA.OSs a.re based on 24 told startups,lOOw;;um startups, 376 hot: startups. soo shutdowns, and 6,100 hours of steady·state operation. 

d Hourtv CO and NO~ emission rates for the GE LMS·lOOPBs are based on one startup, one shutdown, and the ba1anu of the hour at steady·state operation. 

• S~hour CO emission rates for the GE LMS·l OOPBs are ba5e.j on tWO l':artups,two shutdov.m, and th<e biJiante of the period at stcadv-1tatc operation. 
1 Pnnualomlsslon rates lor the GE LMS·1001'8saro based on 350 hot uortups. 350 shutdowns, ond 1.150 hours of steady·5tato OP<!ratlon. 

EG1008151042SCO 

24-hourPMu 

[8/sl (lb/nr) 

1.13 
1.13 
1.13 
l.13 
l.l3 
Ll3 
Ll3 
Ll3 
l.l3 
l,l3 
Ll3 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

9.00 
9.00 
9.00 
9.00 

24~t-~our PM,~ 

181>1 (lb/hr) 

0.79 
0.79 
0.79 

0.79 
0.79 
0.79 
0.79 
0.79 
0.79 
0.79 
0.79 

6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6.24 
6 .24 

24·hour PM,. 

(8/sl (lb/hr) 
0.012 0.091 

Annual N0 1'" 

181sl (lb/hr) 

1.63 
1.61 
1.30 
1.02 

13.0 
12.8 
10.3 
8.12 

Annual N01
1 

(g/sl (lb/hr) 

0.24 
0.23 

O.ll 

0.18 

1.88 
1.86 
1.66 
1.46 

Annual NOl 

(g/s) (lb/hr) 

0.017 0.14 

Annual PM to 
18/sl (lb/nr) 

0,86 
0.86 
0.86 
0.86 

6.79 
6.79 
6.79 
6.79 

Annual PM1, 

18/s) (lb/nr) 

0 .13 
0.13 

0.13 

0.13 

1.00 
1.00 
1.00 
1.00 

Annual PMlf 
(g/s) (lb/h rl 

0.010 0.082 

Annual PMu 
{g/sl (lb/nrl 

0.86 
0.86 
0.86 
0.86 

6.79 
6.79 
6.79 
6.79 

Annual PM,, 
(g/sl (lb/hr) 

0.13 
0.13 
0.13 
0.13 

1.00 
1.00 
1.00 
1.00 

Annual PM,~s 

(g/>1 llb/hr) 
0.010 0.082 
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Append he B, Table 3 

Operational Building Parameters 

October 2015 

6a•o Tier Number Corner 1 Cornerl Corner 2 Corner 2 Corner 3 Corner 3 COfnor 4 Comer4 CornerS CornerS Corncr6 Corner 6 Corner 1 Corner 7 Corner 8 ComerS Corner9 Corner 9 

Bulldi'K Number Tier Elcvijtlon He""t of East (XI North (Y) Eo" (X) NO<th (V) E11t (X) North(V) East( X) North(V) East (X) North IV) Eoit (X) North(V) Eost (X) North\V) Ea$1 (X) North(V) East (X) North(V) 

Name of Tiers Number (m) (m) Cornl!rs. (m) (m) (m) (m) lml (m) (m) (m) (ml (m) (m) (m) (m) lm) (m) lm) (m) (m) 

'AIRIN3' 1 3.66 21.6 409385 37231~8 409377 3723187 409384 3723182 409387 3723182 409395 3723177 409401 3723185 409393 3723191 409391 3723194 409385 3723198 
'A1RIN4' 3.66 21.6 409426 3723221 40!1421 3723213 409412 3723218 409409 3723219 409402 3723223 409410 3723234 409416 3723230 409418 3723227 409426 3723221 
'HRSG1' 3.66 25.6 40942~ 3723169 405447 3723152 409443 3723145 409418 3723162 409424 3723169 
'HRSG2' 3.66 25.6 409449 3723205 409473 3723188 409468 3723182 409444 3723198 409449 3723205 
'ACC' 3.66 33.5 409549 3723302 409551 3721173 409512 3723173 409510 3723301 409549 3723302 
'STG' 3.66 17.9 409482 3723211 405490 3723251 409490 3723235 409482 3723235 409482 3723251 
'WAlll' 3.66 1.5..2 409566 3723274 409567 3723158 409519 3723157 409437 3723109 409436 3723110 409519 3723158 409566 3723159 409565 37H274 409566 3723274 
'WAltZ' 3.66 6.1 409447 3723302 409427 3723301 409402 3723266 409402 :m3265 409427 3723301 409447 3723301 409447 3723301 
'AIRINI' 3.66 15.6 409161 3723216 409148 3723225 409142 3723217 409155 3723207 409161 3723216 
'A.1RIN2' 3.66 15.6 409196 3723179 409202 3723187 409216 3723178 409210 3723169 409196 3723179 
'CTGI' 3.66 9.4 409160 3723207 40!1158 3723209 409151 3723201 409147 3723197 409153 3723193 409156 3723198 409!60 3723207 
'CTG2' 3.66 9.4 40919~ 3723184 409197 3723182 409192 3723172 409190 3723168 409184 3723172 409187 3723176 409194 3723184 

EG1008151042SCO 
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Appendix 8, Table 4 
Operational Results- load Analysis 

October ZOl S 

32'F Ambient Tempe:ratun!! Scenario$ 

GE 7FA.OS Max. load/ 
CiE LMS· lOOPB Ma11. 

load 

G!! 7P'A.OS MIK.lo.lld/ 
GE LM$--100fl8 Ave. 

load 

GG 7FA.05 M111: Lo•d/ 
GELMS.l0096 Mirt. 

load 

Gt 7JAOS AYt. LOAd/ 
GE LMS.l00f.l8 Mall. 

load 

GE ?fA OS AYt. l.oad/ 
GE LMS•lOCWB Ava. 

lood 

GE 7FA.OS A'i~. load/ 

~ELMS.lOOfBMin. 

loOd 

GE 7FA.OS Min. load/ 
GE LMS·lOOflBMa.11 

Lo1d 

GE7FA.OS Mln. loadl 
GELMHOOPB Ave. 

lDilld 

GE 7FA..05 Min, load/ 
GELMS·lOOP8Mirt, 

Lo~d 

EG10081!11011:2SCO 

CCOJ/SCOl/A.B 

CCOI/SC02/A8 

CCOI/5C03/A8 

CC02/SCOI/AB 

CCOl/SCOl/AB 

~COl/1<03/AB 

CC03/5C01/A8 

CC03/SC02/A8 

CC03/SC03/A8 

2010 
2011 
2012 

2013 

2014 
lJJIO 
2011 
2012 

2013 

2014 
2010 
lOU 
2012 
2013 
2014 
2010 
lOll 
2012 
2013 
2014 

2010 
2011 
lOU 
2013 
2014 

2010 
lOll 
2012 
lOll 
201' 
2010 
2011 
2012 
2011 
2014 
2010 

lOll 
lOll 
2013 
2014 

2010 
lOll 
lCUl 
lOll 
2014 

N011~U'm11 1 
l · hOIJI l•hOUI (fc!dC!t~lt t 

43.2 102 
22.2 lOS 
43.0 
21.5 

41.1 

•u 
22.2 
43.0 
:21.5 
41.S 
•H 
22.2 
43.0 
21.6 
4t.S 
64.0 
58.0 
68.9 
57.8 
67.8 

64.0 
510 
68.9 
57.8 
67.8 
64.0 
58.0 
68.9 
s1 a 
67.8 
88.6 
84.8 
89.3 
11.9 
94.0 
88.6 
84.8 
89.3 
ss.o 
•• 0 
88.6 
84.8 
89.1 
88.0 
94.0 

102 
lOl 

103 
102 
lOS 
103 
103 
103 
102 
lOS 
103 
103 
103 
118 
108 
108 
lOS 
106 
118 
lOS 
108 
lOS 
106 

118 
109 
108 
105 
106 
140 
l2l 
128 
117 
123 
140 
Ill 
128 
117 
123 
140 
Ill 
128 
117 
m 

COI•s/m'J 
J•hOUI 3•kour 

288 25.8 
148 24.0 
2B7 
103 

~ifi 

281 
148 
2B1 

143 

115 
288 
108 
2B1 

143 
n6 
427 
386 
459 
385 
452 

427 
387 
459 
3B5 
452 

427 
387 
459 
385 
452 
591 
S6S 
595 
586 
6<6 
591 
565 
595 
586 
&26 
591 
565 
595 
586 
627 

25.5 

21.5 

25.2 
25.8 
24.0 
25.5 

2!:1.5 
26.2 
25.8 
24.1 
25.5 
25.5 
26.2 
59.1 
514 
62.4 
64.5 
56.6 

59.1 
51.4 
6l.S 
64.5 
56.6 

59.1 
51.5 
62.5 
64.5 
56.6 
Ill 
104 
118 
104 
lOS 
Ill 
104 
118 
104 
lOS 
111 
104 
118 
104 
105 

SO, IIIIIm'l 
1-Moor (l~ttraJ) l-hour 

4.28 
l -20 
4.26 
2.13 
4.)1 

4.28 
tlO 
4.26 
1.13 
4,:11 
4.28 
2.20 
4.26 
2.13 
4.11 

5.02 
4.52 
5.37 
4.51 
S.28 

5.02 

•.n 
$.37 
•l.!tl 

S.28 
5.01 
4.52 
5.37 
4,!1-1 
5.28 
5.36 
S.H 
5,41 

5.3l 
5.69 
5.36 
5.13 

S.•U 
U! 
5.69 
5.16 
5.13 
S.Al 

5.32 
5.69 

Pagel of5 

2.08 2.92 
1.79 1.57 
1.73 

1.77 

2.1! 
7.08 
1.79 
1.73 
1.77 

2.13 
2.08 
1.79 
1.73 
1.77 
2.12 
4.31 
3.76 
3.67 
3.75 
4 .24 

4.31 
3.76 
3.67 
3.75 
4.24 

4.31 
3.76 
3.67 
3.75 
4,24 
4.75 
4.60 

4.78 

4.80 
5.01 
4.75 

4.60 

4.78 

4,86 
5.01 
<1.75 
4.60 
4.78 
4.86 
S.OI 

1.68 

1.59 

l.ll 
2.02 
1.57 
1.68 

1.59 

2.21 
2.92 
1.57 
1.67 
1.58 
2.21 
4.13 
3.40 
3.5• 
3.80 
4.02 

4 .13 
3.40 
3.$4 
3.80 
4.02 
4.13 
3.40 
354 
3.80 
4,02 
4.31 
4.52 
4 .94 

4.77 
4.64 
4.3) 
4,52 

4,94 

4.77 
4.64 
.C.ll 
4,52 
4.94 
4,77 
4.6<0 

24 hour 
0.53 
0.42 
0.63 

0.47 

0.53 
0.5~ 
0.42 
0.63 
0.47 
0.53 
O.Sl 
042 
0.62 
0.47 
0.53 
119 
0.69 
104 
0.88 
0.99 

1. 19 
0.6? 
104 

0.88 
0.99 

119 
0.69 
1.04 
088 
099 
1.51 
1.19 
1.51 
1.34 
1.51 
t.Sl 
Ll9 
1.51 
134 
I 51 
1.51 
1.19 
LSI 

l. l4 
1.51 

24 hour 
1.07 
o.ao 
1.:n 
0.97 

l .()lj 
1,07 
0.88 
1.25 

0.98 
1.08 
108 
090 
1.26 
0.99 
) .10 
2.88 
I 70 
2.51 
2.16 
2.46 

2.88 
171 
l.Sl 
2.16 
2.47 

2.88 
1.72 
l .Sl 
2.16 
2,48 

4.6B 
1.71 
4.63 
., 14 

4,70 
4.6B 
3.71 
4.61 
4, 1S 

4.71 
4.6B 
3.71 
4.64 
4.15 
4.72 

PM, IIIIIm11 
1C.·hour 

•).?t 
~.70 

6.73 
V.73 

·~77 

Q.?l 
0.73 
0 .74 

V.7S 
ol.79 
O.?l 
o.1s 
(),76 

1).78 

0.82 
Ill 
Ill 
153 
1.32 
1.39 

1.32 
l.ll 
1.53 
1.33 
1.40 

1.32 
1.33 
1.54 
l.ll 
1.40 
2.65 

2.6B 
2.85 
1.119 
1.21 
2.65 
2.63 
1.85 

19? 
lll 
1.6< 
2.69 
2.86 
1.00 
ll2 
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Appendix 8, Table 4 
Operational Results- load Analysis 

October ZOlS 

6$.84 F Ambl.,rtt Temperawre- ScenariO$ 

GE 7FA.05 MOl:C. l oad 
w11h EY<'J:~./ 

GE LMS.lOOPOM~II. 

load with Evap 

GE 7~A.OS Max, !Old 
wlth£VIJP} 

GE LMS-100P8M<lK.. 
load 

GE 7~A 05 Mox, lOid 
with tv<~~p./ 

GE LMS.100118Ave. 

Load 

GC 1~A.OS M~x. lOid 
wlthf.vap./ 

GE l MS.l OOPS Min, 
Lo><l 

GE 7FA.OS Ml~t. Load/ 
GE LMS.lOOP8 Mu 

load with Evap. 

GE 7FA.OS Moue. loild/ 
GELM5--100f'BMtlll 

Lood 

GE 7FA.05 M:.:c. Load) 
GE LMS·l00P8 Ave 

Lo1d 

Ge 7FA.05 Max. load/ 
GE LMS·100P6 Mln, 

Load 

EG10081!11011:2SCO 

CC04/SC04/A.B 

CC04/S<:OSIA8 

CC04/5C06/A8 

CC04/5C07/AB 

CCOS/5<:04/AB 

~COS/ICOS/AB 

CCOS/5C06/AB 

CCOS/5C07/A9 

2010 
2011 
2012 

2013 

2014 

llltO 
2011 
lOll 
2013 
2014 
1010 
lOU 
2012 
lOll 
2014 

2010 
2011 
2012 
2(113 
2014 

2010 
2011 
2017 
2013 
2014 

2010 
2011 
2012 

2(113 
2014 
2010 
lOll 
2012 

2011 
2014 
2010 
2011 

2012 
lOll 
2014 

l · hOul 
41.0 
22.2 
4 1.7 

10.9 
40.1 
.. o 
22.2 
41.7 

20.9 
40.1 
41.0 
22.2 
41.7 
20.9 
40.1 
ftLO 
22.2 
41 7 
21.0 
40.1 

40.8 
21.4 
41 I 
20.6 
39.6 

40.8 
21.4 

41.1 
2Q.6 
39.6 
40.8 
21.4 
41.1 

206 
39.9 
40.8 
21.4 
41.1 

207 
~9.6 

N0 11101im11' 
l ·h01H (h!dC!t~lt t 

102 
lOS 
102 
lOl 

IOl 
IOl 
lOS 
102 
102 
103 
102 
lOS 
102 
102 
103 
102 
lOS 
102 
102 
IOl 

102 
I.OS 
107 
102 
103 
102 
lOS 
102 
102 
103 
102 
lOS 
102 
102 
103 
102 
105 
102 
102 
103 

0.25 
0.28 
0.:2!1 

0.31 

o.n 
0.25 
0.28 
<129 

O.J2 
0.32 
0.25 
0.28 
0.29 
0.32 
0.32 
0.25 
0,28 
0.29 
0.32 
0.32 

0.24 
0.27 
0.29 
0.31 
0.31 
0.24 
0.27 
0.28 
O.JI 
0.31 
0,24 
0.27 
0.29 

0," 
O.ll 
0.24 
0.27 
0.2~ 

0.31 
0 .31 

COI~m'l 
J•kour !·koor 

258 24.4 
140 21..9 
263 241...7 

131 23,4 

253 B-9 
lS8 lU 
140 Jl.9 
263 24. .. 7 
131 231.4 
253 21.9 
258 24.4 
140 22.0 
263 24,7 
132 H.4 
253 23.9 
258 2U 
140 2Z.O 
263 2$,) 
132 23.4 
253 24.0 

257 z;..o 
m n,& 
259 2 • •• 
130 23:.2 
250 
257 
I3S 
259 
l lO 
250 
257 
us 
259 
l30 
250 
257 
135 

259 
130 
250 

B-7 
2;..o 
21.6 
24.5 
U ,2 
23.7 
2 .. 0 

2l.7 
24l,5 
U .2 
2~.7 

24.0 
2L7 
24.~5 

B ,l 
U-8 
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4.35 
2.36 
4.4] 

'2.22 
4,2:6 
4.!5 
2.36 
4,43 

2.22 
4,26 
4.15 
2.3G 
4.43 
2.22 
4.26 
4.35 
2.36 
4.43 
2.22 
4.26 
4,26 

2.24 
430 
2.15 
4.14 

4.26 
2.24 
4.30 
ZIS 
4,14 

4.26 
2.24 
4.30 
1.15 
4,14 
4.26 
2.14 

4,30 
2.15 
4.141 

SO, helm') 
l ·hout· (htdtr~~ 3·hour 

2.21 3.02 
l.SS 1.52 
1.69 L77 
1.8A 1.69 

2.21 2.32 
2.27 3 02 
1.85 1.52 
1.69 1..77 

1.84 1.69 
2.21 2.32 
2.27 3.02 
1.85 1.52 
1.69 1.77 
1.84 1.69 
Ul 2.32 
2.27 3.02 
1.85 I 52 
1.69 177 
1.84 1. 69 
2.21 1.31 

2. 16 2.95 
1.88 1.52 
1.6<1 1.70 
1.80 1.62 

2.12 
2.16 
1.88 
1.60 
1.80 
2.12 
2.16 
L.88 
1.64 
l ,75J 

2,1l 
2.16 
1.88 
1.64 
1,79 
2.12 

2.24 
2.95 
lS I 
1.70 
1.61 
2.23 
2.95 
1.51 

1.70 
1.62 
2.2) 
2.95 
1.51 

1.70 

1 62 
l .ll 

24 hour 
O.S7 
0.4) 
0.67 

0.48 
Q,!j<l 

O.Sl 
Q.43 
0.67 
0.48 
O.SA 
0 57 
043 
0.67 
0,48 
0.~ 

0.57 
Q.43 
0.67 
0.48 
O.SA 

0.55 
O.A2 
0.66 
0.47 
0.53 
o.ss 
0..2 
0.66 
0.47 
0.53 
0.55 
0.42 
0.65 
0.01 
0.53 
o.ss 
0.41 

0.6S 
047 

0.53 

PM~(IJI!m'l 
1G·hour A,nnu-11 

1.14 0.18 
0.89 0.20 
Ll1 0.21 
•).99 0.23 
1.09 0.2J 
1.14 0.11 
~.89 0.20 
U2 0,21 

V.99 0.23 
1.09 0.23 
114 0.18 
~.91 0.20 
1.33 O,ll 
1.00 0.23 
1.10 0.23 
1. 14 0. 11 
Ml 0,20 
1.34 0.21 
1.01 0.23 
1.12 0.23 

1.11 0 17 
0.87 0.20 
l.lO O.ll 
0.98 O.ll 
1.08 
Ill 
~.87 

1.30 
v98 
1.08 
1. 11 
0.88 
1.32 
o).99 
1.10 
1.11 
1).90 

l.H 
100 
1.12 

0.11 
0.17 
0.20 
0 21 
o.n 
0.23 
0.17 
0.20 
0.21 
o.u 
UJ 
0.11 
0.20 
0.21 
O,lJ 
o.n 

PM111~m'l 
24•t'tour A!lnu.al 

0.72 0.18 
0.72 0.20 
0.74 0.21 
0.74 0.23 

0.78 0.23 
o.n o.1a 
0.)2 0.20 
0.74 0.21 
0.74 0.23 
0.78 0.23 
0.74 0.18 
0.74 0.20 
0.76 o.u 
0.76 0.23 
0.81 0.23 
0,77 0.18 
0.76 0.20 
0.78 0.21 
0.79 0.23 
0.84 0.23 

0.71 0.17 
0.71 0.10 
0.7) 0.21 
0.74 0.23 
0,77 

0.71 

0.71 
0.7! 
0.74 

0.77 
0.73 
0.73 
0,75 
0.76 
0.80 
0.76 
0.75 
0.77 

0.78 

0.83 

0.23 
0.17 
0.20 
0,21 
0.23 
0.23 
0."17 
0.20 
0.11 

0,23 
0.23 
0.18 
0.20 
0.21 
0,23 
0.23 
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Appendix 8, Table 4 
Operational Results- load Analysis 

October ZOl S 

6$.84 F Ambl.,rtt Temperawre- ScenariO$ 

GE 7FA.OS Av~. load/ 
Ci£ lMS· iOOPB Ma11. 

loi'd with Evitp 

G( 7FA.OS Avt, LOIId/ 
GE LMS.100f:l8 Milt. 

toad 

Gt ?FA.OS AYt. ~ .. d/ 
GE LM.s.-100PBAve. 

load 

Gli 7rA.OS AYt. L .. d/ 
GE LMS· l0011'6 Min, 

load 

GE7FA.05 Mln. lo>d/ 
GE LMS.lOOP8 Mu 

load with Evap. 

GE 7FA.OS Min. lOad/ 
GELMS..t OOf'BMtut 

loOd 

GE 7FA..05 Min. load/ 
G! LMHOOP8 Ave 

Lo1d 

GE 7FA.OS Min. load/ 
GE lMS· lOOr?B Min, 

Lood 

EG10081!11011:2SCO 

CC06/SC04/A.B 

CC06/SCOSIA8 

CC06/SC06/A8 

CC06/SC07/AB 

CC07/SC04/A8 

~C07/SCOS/A8 

CC07/SC06/A8 

~C07/SC07/A8 

Yliln 

2010 
2011 
2012 
2013 

2014 
lJJIO 
2011 
2012 
2013 
2014 

2010 
lOU 
2012 

2013 

2014 

2010 
2011 

2012 
2(113 
2014 

2010 

2011 
20U 

lOB 
2014 

2010 

lOll 
2012 
2(11) 
2014 
2010 
2011 

2012 
2011 
2014 
2010 

2011 

2012 
2(11] 

2014 

64.7 
SS.6 
67.S 

55.7 

67.1 
64.? 
S8.6 
67.5 

55,7 
67.1 
64.7 
ss 7 

67.5 
5S.? 
67.1 
64.7 
58.7 

67.5 
55.7 
67.1 

85.3 
816 
87.3 
86.2 
91.6 
85.3 
81.6 
87.3 

86.2 
91.6 
85.3 
81.6 
87.3 

86.2 
91.9 
85.3 
81.6 
87.4 

86.2 
917 

N0 11101im11' 
l ·h01H (h!dC!t~lt t 

121 
lOS 
lOS 

lOS 

107 

Ill 
1.08 
108 

105 
107 
121 
108 

lOS 
lOS 
107 

121 
108 
lOS 
lOS 
107 

137 
124 
130 
117 
123 

137 
124 
1!0 
117 
123 
137 
124 

130 

117 
123 
137 
124 

130 
117 
123 

Anr.u1l 
0.~ 

0.39 
O.oll 

0.-14 

0.4.3 
0.36 
0.39 
0.•11 
O.oll 

0.43 
O.!IG 
0.39 
0.-12 
0.44 
o .. o~i 
o.~ 

0.39 
0.41 
0.43 
0.43 

0.48 

0.-18 
0.5) 
0.54 

0.56 
0.48 

O,.lS 
O.Sl 
0.54 
O.S6 
0.48 

0..18 
0.53 
0.54 
0.56 
0.48 

0.48 

O.S3 
054 
o.~ 

COI~m'l 
J•kour a-koor 

409 6Z.2 
370 S3.7 
026 
lSI 

423 
409 
310 
426 
351 
423 
409 
310 
<26 
lSI 
42! 

409 
370 
426 
351 
023 
538 
SIS 
551 
544 

578 

538 
SIS 
551 
544 
578 

538 
515 
551 
544 
578 
538 
515 

551 
544 
578 

69.0 

66.0 
()4,6 

6U 
su 
69.0 
66.0 

64,6 

62.2 
5!1.7 
69.0 
66.0 
64.6 
62.3 
5J,7 
69.0 
66.0 
64.6 

I ll 
\13,6 
Il l 

98.4 
104 
Il l 
98.6 
Il l 

98.4 

104 
I ll 
98.6 
I ll 
98.4 
104 
Ill 

98.6 

Ill 
98,4 
104 
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l·hour 
5.32 
4.80 
S.S2 

4.S.6 

5.49 
5.32 
4.80 
S.S2 

4.S6 
S.49 
5,32 
4,80 
5.52 
4.56 
5.49 

S.l2 
4,80 

5.52 
4,56 
S.4!J 

5.22 
s.o1 
5,36 
5.29 
S.62 

5.22 
s.oo 
S.36 
5.29 
S.62 
S.22 

5.00 

5.36 
5.19 
5.62 
5.n 
5.00 

5.16 
5.29 

5.62 

SO, helm') 
l ·hout· trttdtr~~ 3·kour 

4,60 4.30 
4.12 3.19 
4.07 

4.15 
4.S9 

4,60 
4.12 
4.07 
4.15 
4,59 
4.59 
... 12 
4.07 
4.15 
4.59 
4,59 
4,12 

4.07 
4.15 
4.59 

4.73 
4.58 
4,n 
4,80 

4.87 
4.73 
4.sa 
4.12 
4.80 
4,87 
4.73 

4.58 
4,72 
4.80 
4.87 
4.73 
4.58 
4.72 
4,80 
4,87 

3.93 

4.22 

4,19 
4.30 
3.79 
3.93 
4.22 
4.29 
4.)0 
!79 
! .93 
4.22 

4.29 

• . 30 
3.79 

3.93 
4.22 
4.29 

4.31 
4.48 

4.94 

4.71 
4.62 

4.32 
4.4S 
4.94 
4.70 
4.62 
11.3l 
4.48 

4.94 

4.70 
• . 62 

4.31 
4.48 

4.94 

4,70 
4.62 

24 kour 
1.31 
0.80 
1.10 

0.9'1 

1,24 

1,)1 
0.80 
1. 10 
0.9'1 

1.24 
Ill 
080 
!.10 
0.9'1 

1.24 
! .ill 
0.80 
1.10 
0.9'1 
1.24 

1.50 
1,21 

1.66 
1.27 
!.54 
1.50 
1.21 
1.66 
U7 
1.54 
1.50 
1.21 

1.66 
1.27 
1.54 

1.50 
1.21 
1.66 
l27 
IS<! 

PM~(IJI!m'l 
1C.·/'Iour A,nnu11 

!.22 0.31 
2.00 0.34 
Z.H 
2.47 

!.10 
!.27 
2.00 

2.73 

2.47 
!.10 
1.22 
LOO 
2.74 
2.41 
lll 
!.22 
201 
2.75 
2.47 
U2 
.t.91 

U7 
5.37 
.us 
1.06 
.t.91 
H1 
5.37 
4.15 
5.06 
4.91 
!.97 
5.38 
4.15 

5.07 
... 91 
3.97 
1.38 
-t.15 
5.07 

0.36 
0 .38 

0 Jl 
0 )I 
0.!4 

0.36 

0.38 

o.n 
0.)1 
0.3• 
o.3o 
0.38 
0.38 
0.32 
0.34 
Q.a6 
0.38 
0.38 

0.50 
0.51 
0.55 
0.57 
0.58 
0.50 

O.SI 
0.55 
O.S7 
0.58 
o.so 
0.51 

0.55 

0-57 
0.51 
0.50 
O.Sl 
0,56 

O,S1 
0.5i 

PM111~m'l 
24•hou.r A!lnu.al 

l.SI 0.31 
1.43 0.34 
l.63 
l.S.] 

1,51 
1.$1 
1.4! 
Ui3 
l.Sl 
1.51 
1.52 
l.44 

1.64 
l.Sl 
1.52 
1.53 
1.45 
1.64 
1.54 
l.S3 

2.37 
2.32 
3,04 
3.43 

3.48 

2.87 

2.82 
3.04 
1.43 
).48 

2.87 

2.82 
3,04 
3.43 
3.48 
2.87 
2.82 

J.os 
3,44 
3.48 

0.36 

0.38 

0.38 

o.31 
0.34 
0.36 

o.38 

M8 
0.31 
0.34 
0.36 
O.UI 
0.38 

0.32 
0.34 
0.36 
O.UI 
0.38 

o.so 
0.51 
0.55 

0.57 
0.58 

0.50 
O.Sl 
0.55 
0,57 
0.58 
0.50 
0.51 
0.55 
0.57 
0,58 
O.!iO 
0.51 

0.56 
0,57 
0.59 
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Appendix 8, Table 4 
Operational Results- load Analysis 

October ZOlS 

llO'F Amblen~ Tempenuure Su:nerloJ 

GE 7FA.OS MOl:C. load 
wilh EY<'J:~./ 

GE LMS. lOOPOM~II. 

load with Evap 

GE 7~A.05 Max, !Old 
wlth£VIJP} 

GE LMS-100P8M<lK.. 
load 

GE 7~A 05 Mox, lOid 
with tv<~~p./ 

GE lMS.100118Ave. 
Load 

GC 1~A.OS M~x. lOid 
wlthf.vap./ 

GE l MS.lOOPS Min, 
to ><I 

GE 7FA.OS Ml~t. Load/ 
GE LMS.lOOP8 Mu 

load with Evap. 

GE 7FA.OS Moue. loild/ 
GELM5--100f'BMtlll 

Lood 

GE 7FA.05 M:.:c. Load) 
GE LMS·l00P8 Ave 

Lo1d 

GE 7FA.OS Max. load/ 
GE LMS-100P6 Min, 

loild 
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CaJ8/SC08/AB 

CC08/SJ:.09/AB 

CC08/SJ:.i0/A8 

CC08/SCl1/AB 

CC09/SClli/A8 

CCO'l/IC09/AB 

CC09/SJ:.10/AB 

CC09/SJ:.li/A8 

2010 
2011 
2012 
2013 
2014 
lJJIO 
2011 
2012 
2013 
2014 
2010 
lOU 
2012 
lOll 
2014 
2010 
2011 
lOll 
2013 
2014 
2010 
2011 
lOU 
2013 
2014 
2010 
2011 
2012 
2013 
2014 
2010 
2011 
2012 
2011 
2014 
2010 
2011 
2012 
lOll 
20l4 

N011~U'm11 1 
1· hOul l •hOUI (fc!dC!t~lt t 

37.8 102 
19.3 104 
37.4 t02 
18.7 l0.2 
)6.3 102 
37 8 IOl 
19.! 104 
37,4 10.2 
18.7 102 
!6.3 102 
!78 102 
19.3 104 
37.4 102. 
18.7 102 
36.3 102 
378 102 
19! lOS 
37,4 102 
18.? 102 
36..3 102 

44.5 102 
290 1.05 
45.1 102 
23.6 
44.3 
44.5 

29.0 
45.? 
23.6 
44.3 
44.5 

29.0 
4~.7 

n.G 
441 
44.5 
29.0 
4S.7 
23.6 
44.~ 

102 
103 
102 
lOS 
102 
102 
103 
102 
lOS 
102 
102 
103 
102 
lOS 

102 
102 
103 

COI•s/m'J 
J·h!M 3·kour 

196 19.3 
100 i?.S 
194 18.6 

96.4 18.5 

188 19.1 
196 IU 
100 1?.6 
194 18.6 

96.4 lB.S 
188 19.2 
196 19.3 
100 1?.6 
194 18.6 
96.S 18.S 
18$ 19.2 
196 193 
100 I? 6 
194 18.6 
96.5 18.5 
188 19.2 

231 25.9 
150 19.7 
237 22.8 
122 
230 

231 
150 
237 

122 
230 
231 
ISO 
237 
121 
laO 
231 
150 
237 
121 
130 

25.3 
24.1 
2S.9 
19.? 
22.8 
25.3 
241 
2S.9 
19.7 
22.8 
25) 

24.1 
25.9 
19.8 
22.9 
25.3 
24.2 

so,(~m'l 

l·hoor (ledttraJ) l-hour 
4,11 
).09 
4.06 

2.02 
) ,94 
4,ll 
2.09 
4.06 

2.01 

3.94 
4.11 
2.119 
4.06 

2.01 
3.54 
4. 11 
2.0'3 
4.06 
2.01 
3.9>1 

4.33 
2.12 
... 44 

2.30 
4.31 
4.33 
l.S2 
4,44 

2.30 
4.31 
4.33 
2.82 
4,44 

2.30 
4,31 
4.33 
1.12 
4 .ot4 

2.30 
4.31 
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2.01 2.80 
1.73 1.43 
1.64 l.S9 
1.63 1.50 
2.01 2,11 
7.01 1.80 
1.7! 1.43 
1.64 1.59 
1.63 1.50 
2.01 2.11 
2.01 2.80 
1.73 Ul 
1.64 I.S9 
1.63 1.50 
2.01 2,11 

2,01 2.80 
1.73 1.43 
1,64 1.59 
1.63 1.49 
2.01 2.11 

2.67 3.20 
1.95 1.51 
2.05 1.96 
1.9S 
2.50 
2.6? 
1.9S 
2.05 
1.95 
2.50 
2.6? 
1.95 
2.05 
1.95 
2.50 
2.67 
1.95 
2.05 
1,94 
2,50 

1.96 
2.68 

3.20 
1.51 

1.96 
1.96 
2.68 
3.20 
1.51 
1.96 
1.96 
2.68 
HO 
1.51 

1.96 
1,96 

2.68 

24 hour 
0.51 
0,40 
0.60 

0.45 

0.50 
0.51 
0.40 
0.60 

0.44 
0.49 
0.51 
040 
0.60 
0.44 
0.49 
0.51 
Q.40 
0.59 
0.44 
0.49 

0.69 
041 
066 
0.54 
0.58 
0.69 
0.41 
0.66 
0.54 
0.51 
M9 
0.41 
0.66 
0.54 
0.57 
0.69 
0.41 
0.66 
0,54 
0.51 

24 hour 
1.08 
0.87 
1.24 

0 .97 
1.()1j 
1,08 
0.87 
1.25 
0.98 
1.07 
108 
089 
1.26 
0.99 
1.08 
1.08 
o.!IO 
l.Z8 
1.00 
1.10 

1.57 
0.99 
1.5(1 

l.26 
1.13 
1.57 
0.99 
1.5(1 

U7 
UA 
1.57 
1.00 
1.51 
U7 
1.15 
1.57 
1.02 
lS2 
l28 
1.]6 

PM,(~m11 
1C.·hour 

•).?t 
0.71 
1)_73 

V.74 
•),78 
o.?l 
0.72 
0 .74 
V.7S 
o).79 
0.?4 
0 .?4 

0 .?6 
·~n 
0.81 
0.?5 
o.n 
0.18 
•).79 
1).84 

0.82 
0.81 
0.90 
1).81 

0 .85 
0.82 
0.82 
•).91 
0.82 
0.86 
0.84 
•).83 
091 
0.83 

0.81 
!).86 
0.84 
.).92 
085 
0 .90 
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Appendix 8, Table 4 
Opera t ional Results- load Analysis 

October ZOl S 

llO'F Amblen~ Tempenuure Su:nerloJ 

GE 7FA.OS Av~. load/ 
Ci£ lMS·iOOPB Ma11. 

loi'd with Evitp 

G( 7FA.OS Avt, LOIId/ 
GE LMS.100f:l8 MilL 

toad 

Gt 7FA.OS AYt. ~ .. d/ 
GE LM.s.-IOOPBAve. 

load 

Gli 7rA.OS AYt. l .. d/ 
GE LMS· l0011'6 Min, 

load 

GE7FA.05 Mln. Lo>d/ 
GE LMS.lOOP8 Mu 

load with Evap. 

GE 7FA.OS Min. Load/ 
GELM5--100f'BMtut 

Lood 

GE 7FA.05 Min. load/ 
GE LMS·lOOPB Ave 

Lo1d 

GE 7FA..OS Min. load/ 
GE lM5· 100r?B Min, 

Lood 

CCl0/SC08/AB 

CCI0/51:09/AB 

CCIO/SI:l0/A8 

CCIO/SCli/AB 

CCII/SCll8/A8 

~CII/1<09/AB 

CCII/51:10/AB 

CCli/SCJI/AB 

2010 
2011 
2012 

2013 

2014 

2010 
2011 
2012 

2013 

2014 
2010 
lOU 
2012 
lOll 
2014 

2010 
2011 

lOll 
2(113 
2014 

2010 

2011 
lOU 
2013 
2014 

2010 

2011 

2012 

l(IIJ 
2014 

2010 
lOll 
2012 

>011 
2014 
2010 
2011 

2012 
2(113 

2014 

N011~U'm11 1 
l · hOul l •hOUI (fc!dC!t~lt t 

61.8 121 
56.? 107 
64.6 

51.9 

63.8 
6!.8 
56.? 
64.6 

51.9 

63.8 
618 
56.7 
64.6 
51.9 
63.8 
61.8 
56.7 
64,6 
51.9 
63.8 

74.5 
10 z 
72.7 
71.5 
77.5 
14.5 
70.2 
72.7 
71.5 

775 
74.5 

70.2 
72.7 

71 5 
17.5 
74.5 
10.2 
72.7 
715 
17.6 

107 
104 

106 
Ill 
107 
107 
104 

106 

121 
107 
107 
104 
106 

121 

107 
107 
104 
106 
127 

117 
116 
109 
Ill 
127 

111 
116 
109 
Ill 
121 
111 
116 
109 
Ill 
127 
117 

116 
109 

Ill 

• Atl modtled sctnarto-s lndudt! two GE 1FAO.S tur~ two G( LMS·J00!)8 turtlne-s, o~nd th~&iudll~ry boiler. 

COI•s/m'J 
J•hOUI 3•kour 
321 49.5 
l94 43.7 
33~ 

269 

331 
l21 
294 
335 
269 

391 
321 

294 
335 
269 
331 
3ZI 
294 
335 
269 
331 

3a7 

365 
sn 
312 
403 

387 
365 
.!'7 
3'2 
401 
387 
365 
377 
37l 
401 
3a7 

365 
3"}7 

l'2 
403 

~S.J 

53.2 

52,8 
49.5 
43.7 
55.1 
53.2 

52.3 
49.6 
43.8 
55. 1 

53.2 
52.9 
49 G 
43.8 
55.1 
53-2 
S2.9 

7~.1 

640 
77.6 
69.2 
70.2 
75.1 
64.1 
776 
69.2 
70.2 
75.1 

64.1 
]7,6 

69.2 
70.2 
75.1 
64.1 
71.1 
69.2 

70.2 

11 "fhc:o m4txlmum l ·hour .-nd annuttl N01 contC!nlrabonS ildude arnbl~nl NOl tatios ol 0.80 (E~~'A.. 2011) and 0.7.5 (EPo\ 2005}, rtspectrwl!'ly. 

4,87 
4 ... s 
5.07 
4.08 

5.01 
4.1? 
4,45 

5.07 
4.08 
S.Ol 
4.1? 
..... s 
5.07 
4.08 
5,01 
4.17 
4,4S 

5.07 
4.08 
S.Ot 

4.16 
4,50 
4.65 
4.58 
4.97 
4.76 
4.50 
4.65 
4,58 
4.96 
4.76 
4,50 
4.64 

4,58 

4.16 
4.76 
4.50 
4.64 

4.58 

4.!6 

SO, IIIIIm'l 
1-Moor (l~ttraJ) l-Mour 

4.25 1.98 
3.84 3.46 
1.68 

3.81 
4,17 

4.2S 
3.84 
3,68 

3.81 
4,1'1 

4.25 
3.84 
3.67 
3.81 
4.17 
4.25 
3.84 
3.67 
3.81 
4.17 

4,20 

l.99 
4. U 
4.12 
4.31 
4.20 
3.99 
4.11 

4,12 

4.:u 
4.20 

3.99 
i\,11 

4.12 
4,31 
4.20 
3.99 
4.Jl 
4,J2 

4.)1 

3.59 
3.81 

3.92 
1.98 
3.46 
3.59 
3.81 

3.92 
3.98 
3.46 
3.59 
3.81 
3.92 
3.98 
3.46 
3.59 
3.8 1 
3.92 

3.79 
J.9J 
4,20 
4.18 
3.98 
3.79 
3.93 
4.20 

4,18 

3.98 
3,79 

3.93 
4.20 
4, 18 

3.98 
3.79 
3.93 
4.20 
4, 18 

us 

24 hour 
1.22 
0.73 
0.98 
0.90 

1. 13 
1.22 
0.73 
0.98 
0.90 
L13 
I 22 
0.73 
0.98 
0.90 
Lll 
1.22 
0.73 
0.98 
0.90 
1.13 

1.33 
0.95 
1.2) 
1.12 
1.2S 

1.33 
0.94 
1.23 

1.12 
1.25 

1.33 
0.94 

1.23 
1.12 
1.25 
1.33 
0.94 
1.23 
Ill 
1.25 

' Tile lOt~ I predicted concentta!lon (()('the feder-JI 1..-r NO, stancMd is the h'&:h·8th·hlah modeled concenr,.tlon p.;Jlred with 9Sih perceruile ~01son9t flour-of·day~cqround concentr.trtons for 2010 1h~ 2012. 
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24 hour 
3.35 
l-03 
2.71 
2.50 
l-16 
us 
2.03 
2.73 
2.50 

3.16 
us 
2.04 
2.73 
2.50 
3.17 
3.15 
2.05 
2.74 
2.50 
3.18 
4.47 

J.ZO 
4.09 
3.76 

4.21 
4.47 
3.20 
11.10 
3.76 
421 
4.47 
3.21 
(j, JQ 

3-76 
4,22 
4.47 
3.22 
4. 10 
3.76 
U2 

PM, IIIIIm11 
1G·/'Iour 

I .AS 
1.42 
L60 
L52 

1.46 
U9 
L43 
1.61 
1.52 
1.46 

1.50 

1.44 
1.62 
1.53 
1.46 

2.38 
z.4l 
l.!l 
2.67 

2.78 

L38 
2.43 
2.53 
2.68 
2.78 
2.39 
2.43 

2.51 

268 
1.78 
2.39 
2.43 
2.54 
2.68 
2.79 
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Appendix B, Table 5 
Operational Results- SCAQMD Rule 2005 
October 2015 

GE 7FA.05 Unit 1 GE 7FA.05 Unit 2 
1-hour 1-hour Federal Annual 1-hour 1-hour Federal Annual 

Concentration Concentration Concentration Concentration Concentration Concentration 

Year (~-~S/m3) ''b (~-tg/mi) '·' (~-tg/m') •.d Year (~/m•) ''b (~o~g/m') •·' (~o~g/m') •.d 

2010 38.9 40.0 0.17 2010 60.3 52.0 0.23 
201][ 34.5 35.5 0.17 2011 53.3 49.1 0.24 

2012 38.9 41.0 0.19 2012 52.7 51.2 0.27 

2013 42.2 43.8 0.19 2013 58.5 62.0 0.26 

2014 43.1 39.4 0.19 2014 55.0 53.6 0.27 

GE LMS-100PB Unit 1 GE LMS-100PB Unit 2 
1-hour 1-hour Federal Annual 1-hour 1-hour Federal Annual 

Concentration Concentration Concentration Concentration Concentration Concentration 

Year (1-18/m' ) •· b (~-tg/m') '·' (~-tg/m') o, d Year (~g/m') a, b (~o~g/m'J '·' (~mi) •.d 

2010 2.94 2.96 0.011 2010 2.95 2.97 0.011 
20U 3.03 3.05 0.013 2011 3.01 3.03 0.013 

2012 3.09 3.11 0.013 2012 3.12 3.14 0.013 

2013 3.12 3.14 0.015 2013 3.07 3.10 0.015 

2014 2.60 2.61 0.015 2014 2.88 2.91 0.015 

Auxiliary Boiler 

1-hour 1-hour Federal Annual 

Concentration Concentration Concentration 

Year (~-tg/m') • (~-tg/m') • (~-tg/m') a 

2010 1.36 1.36 0.13 
2011l 1.27 1.27 0.13 

2012 1.33 1.33 0.14 

2013 1.16 1.16 0.13 

2014 1.19 1.19 0.13 

' The maximum 1-hour and annual N02 concentrations include ambient N02 ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005), respectively. 

b The modeled impact for the 1-hour N02 CAAQS for the GE 7FA.OS and GE LMS-100PB units are based on exhaust scenarios CC03 and SC03, 

respectively. 

' The modeled impact for the 1-hour N02 NAAQS for the GE 7FA.05 andl GE LMS-100PB units are based on exhaust scenarios CC07 and SC07, 

respectively. 

d The modeled impact for the Annual N02 AAQS for the GE 7FA.05 and GE LMS-100PB units are based on exhaust scenarios CC07 and SC06, 

respectively. 

EG1008151042SCO 
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Appendix B, Table 6 

Operational Results- Class II SIL and Increment 

October 2015 

Year 1-hour b Annual c 1-hour b 

2010 88.6 0.48 591 

2011 84.8 0.48 565 

2012 89.3 0.53 595 

2013 88.0 0.54 586 

2014 94.0 0.56 627 

PMlo(~g/m3) 
8-hour b 24-hour d Annual e 

111 4.65 0.50 

104 3.62 0.51 

118 4.93 0.56 

104 3.81 0.57 

105 4.76 0.59 

• The maximum 1-hour and annual N02 concentrations include ambient N02 ratios of 0.80 (EPA, 2011) and 

0.75 (EPA, 2005), respectively. 

b The modeled impact for the l·hour N02, l·hour CO, and 8-hour CO Class II SIL and Increment for the GE 

7FA.05 and GE LMS-lOOPB units are based on exhaust scenarios CC03 and SC03, respect ively. 

b The modeled impact for the Annual NO:t Class II SIL and Increment for the GE 7FA.OS and GE LMS-100PB 

units are based on exhaust scenarios CC07 and SC06, respectively. 

d The 24-hour PM10 concentration is based on the GE LMS-lOOPB turbines operating in exhaust scenario SC07 

and both GE 7FA.05 turbines operating 20 hours per day in exhaust scenario CC07 and 4 hours per day in 

exhaust scenario CCOG. 

e The modeled impact for the Annual PM10 Class II SIL and Increment for the GE 7FA.05 and GE LMS-100PB 

units are based on exhaust scenarios CC07 and SCOG, respectively. 

EG1008151042SCO 
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Appendix B, Table 7 

Competing Source Stack Parameters 

October 2015 

Point Source~ 

Stack 
Easting (X) Northing (V) Base Elevation Stack Height Temperature Exit Velocity Diameter 

Facil i~ Source 10 (m) (m) (m) (m) (K) (m/s) (m) 

7FA01 409449 3723146 3.66 45.7 350 11.8 6.10 
7FA02 409474 3723182 3.66 45.7 350 11.8 6.10 

HBEP lMS01 409149 3723193 3.66 24.4 748 23.6 4.11 

lMS02 409185 3723168 3.66 24.4 748 23.6 4.11 
AUXSOILER 409438 3723236 3.66 24.4 432 21.2 0.91 

Huntington Beach Generating 
BOilER12 409274 3723095 3.66 61.0 367 7.90 6.27 

Station (HBGS) 
1730101 412962 3728359 8.00 7.41 1,089 1.37 2.23 

Orange County Sanitation· 
1730102 412914 3728328 7.70 7.62 475 7.03 0.55 

Fountain Valley (OCSFV) 
1730103 412935 3728401 8.00 18.9 533 17.9 0.76 
1730104 412942 3728391 8.00 18.9 533 17.9 0.76 
1730105 412939 3728396 8.00 18.9 533 17.9 0.76 
2911001 411071 3722313 1.60 7.62 475 7.44 0.53 
2911002 411096 3722214 1.60 7.41 1089 1.37 0.68 

Orange County Sanitation • 
2911003 411240 3722455 1 .60 18.0 589 22.9 0.76 
2911004 411248 3722455 1.60 18.0 589 22.9 0.76 

Huntington Beach (OCSHB) 
2911005 411255 3722455 1.60 18.0 589 22.9 0.76 
2911006 411263 3722455 1.60 18.0 589 22.9 0.76 
2911007 411270 3722455 1.60 18.0 589 22.9 0.76 
16607301 395222 3716431 0 18.3 661 31.1 0.30 
16607302 395222 3716431 0 18.3 641 30.0 0.30 
16607303 395222 3716431 0 18.3 585 24.2 0.30 
16607304 394082 3717932 0 18.3 663 28.7 0.30 
16607305 394082 3717932 0 18.3 684 34.7 0.30 

16607306 394082 3717932 0 18.3 583 21.1 0.30 
Beta Offshore (Beta) 16607307 395265 3716554 0 18.3 671 39.4 0.61 

16607308 395265 3716554 0 18.3 671 38.1 0.61 
16607309 395265 3716554 0 18.3 677 37.5 0.61 
16607310 395265 3716554 0 18.3 671 81.2 0.76 
16607311 395265 3716554 0 18.3 669 81.1 0.76 
16607312 395265 3716554 0 18.3 668 81.4 0.76 
16607313 395265 3716554 0 22.9 464 8.35 0.51 

Volume Sources 

Base Initial Horizontal Initial Vertical 
Elevation Release Height Dimension Dimension 

Facil i~ Source ID (m) (m) (m) (m) 

Shippin~ lanes (525 sources) 734601·774425 0 o.o 186 23.3 

Competing source data provided by SCAQMD. 
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Appendix B, Table 8 

Competing Source Emission Rates 

October 2015 

Emission Rates for PSD 1-hour N02 Competing Source Modeling 

Facility 

HBEP 

HBGS 

OCSFV 

OCSHB 

Beta 

Shipping Lanes 

(Total for 525 sources) 

Source 10 

7FA01 
7FA02 
LMS01 
LMS02 

AUXBOILER 
BOILER12 
1730101 
1730102 
1730103 
1730104 
1730105 
2911001 
2911002 
2911003 
2911004 
2911005 
2911006 
2911007 

16607301 
16607302 
16607303 
16607304 
16607305 

16607306 

16607307 
16607308 

16607309 

16607310 

16607311 
16607312 

16607313 

734601-774425 

Competing source data provided by SCAQMD. 

EG1008151042SCO 

1-hour N02 

(g/s) (lb/hr) 

7.18 57.0 
7.18 57.0 
2.67 21.2 
2.67 21.2 
0.03 0.21 
4.32 34.3 
0.65 5.17 
0.01 0 .08 
0.98 7.78 
0.98 7.78 
0 .98 7.78 
0.08 0.60 
0.11 0 .87 
0.87 6.90 
0.87 6.90 
0.87 6.90 
0.87 6.90 
0.87 6.90 
1.90 15.1 
1.90 15.1 
1.90 15.1 
1.90 15.1 
1.90 15.1 

1.90 15.1 

0.37 2.94 
0.31 2.46 

0.35 2.78 

2.52 20.0 

2.48 19.7 
2.48 19.7 

10.3 81.6 

25.5 202 
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Appendix B, Table 9 

Competing Source Results 

October 2015 

1-hour N02 Concentrations (J.tg/m3
) •· b 

Year 2010 2011 2012 2013 2014 

Al l 140 148 150 146 146 

HBEP 75.2 70.6 72.9 74.1 76.0 

HBGS 5.15 5.08 5.32 5.12 4.73 

OCSFV 8.99 8.98 9.02 8.92 9.06 

OCSHB 56.2 54.0 54.1 54.1 53.7 
BETA 67.6 68.6 67.0 67.1 66.1 

SHIPS 24.3 25.4 25.4 22.8 25.4 

• The total predicted concentration for the federall-hour N~ standard is the high-8th-high 

modeled concentration paired with 98th percentile seasonal hour-of-day background 

concentrations for 2010 through 2012. 

b The modeled impact for the 1-hour NUz competing source assessment for the GE 7FA.U5 and 

GE LMS-100PB units are based on exhaust scenarios CC03 and SC03, respectively. 
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Appendix B, Table 10 

Operational Result s- Class I Sll and Increment 

Oct ober 2015 

Annual N02 Concentrations (IJ.g/m3
) at SO km Receptor Ring •· b 

Year 2010 2011 2012 2013 2014 

Al l 0.0062 0.0061 0.0062 0.0058 0.0054 

GE 7FA.05 Unit 1 0.0026 0.0026 0.0026 0.0025 0.0023 

GE 7FA.05 Unit 2 0.0026 0.0026 0.0026 0.0025 0.0023 

GE LMS-100PB Unit 1 0.0004 0.0004 0.0004 0.0004 0.0004 

GE LMS-100PB Unit 2 0.0004 0.0004 0.0004 0.0004 0.0004 

Auxiliary Boiler 0.0001 0.0001 0.0001 0.0001 0.0001 

24-hour PM10 Concentrations (IJ.g/m3
) at SO km Receptor Ring < 

Year 2010 2011 2012 2013 2014 

All 0.055 0.054 0.055 0.053 0.046 

GE 7FA.05 Unit 1 0.019 0.020 0.019 O.D18 0.016 

GE 7FA.OS Unit 2 0.019 0.020 0.019 0.018 0.016 

GE LMS-100PB Unit 1 0.0098 0.0096 0.011 0.0088 0.0089 
GE LMS-100PB Unit 2 0.0097 0.0096 0.010 0.0088 0.0089 

Auxiliary Boiler 0.0003 0.0004 0.0003 0.0004 0.0003 

Annual PM10 Concentrations (IJ.g/m3
) at 50 km Receptor Ring ' 

Year 2010 2011 2012 2013 2014 

All 0.0067 0.0066 0.0067 0.0063 0.0059 

GE 7FA.05 Unit 1 0.0030 0.0029 0.0029 0.0028 0.0026 

GE 7FA.05 Unit 2 0.0030 0.0029 0.0029 0.0028 0.0026 

GE LMS-100PB Unit 1 0.0004 0.0004 0.0004 0.0004 0.0003 

GE LMS-100PB Unit 2 0.0004 0.0004 0.0004 0.0004 0.0003 

Auxiliary Boiler S.OE-05 5.0E-05 5.0E-05 5.0E-05 4.0E-05 

• The maximum annual N02 concentrations include an ambient N~ ratio of 0. 75 (EPA, 2005). 

b The modeled impact for the Annual N02 Class I Sll and Increment for the GE 7FA.05 and GE 

LMS-100PB units are based on exhaust scenarios CC07 and SC06, respectively. 

' The modeled impact for the 24-hour and annual PM10 Class I SIL and Increment for the GE 

7FA.05 and GE LMS-100PB units are based on exhaust scenarios CC07 and SC07, respectively. 
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Attachment 3 
Combined-cycle Turbine Startup Emissions 





October 2015 

Cold Start 

ZOdqf 
Pollutant ........ Duntion (mln) catalyst ,., (lb/htl lnkt over Doration (lbs) o.si(n R•du<tlon 1"1 r,.-anslent Redurtiotl (%) Nel R.eduetlon (%) To till Outlet (lbs) Etnlsstons per EWftt (lbs) 

NO, ro.flo 10 64 ll sol( "" "" JJ 

NO, Tl~T20 10 95 16 """ "" "" 16 

NO, rzo.no JO 1S l3 """ "" "" J3 

NO, T30-T40 JO 75 13 """ 70!< ..,. 6 

NO, T40-T50 10 1S lJ """ 8Sl0 68lO 4 

NO. TS0-160 10 7S B """ '""" """ 3 

NO, Tob t Sbrtup 51 61 

fw TO..Tl.O 10 7J8 lll """ - 24" 93 

CD no-no 10 13>1 22S """ 3Sl0 28!1 162 

co no. no 10 59 10 80% sm. 40!1 ' co 130-140 10 59 10 """ 7Sl0 60!1 • 
fw T40-T50 10 59 10 """ """ 7,. 3 

co 150-160 10 59 10 - 100!1 - 2 

co TouiShlrtup 270 J2S 

\IOC TO-tlO 10 .. 14 - 30% 15" J2 

1IOC no. no 10 U7 21 - lS" 1SW. 17 

IVOC no-no 10 5 0.8 - """ 
,.,. 0.6 

IVOC no.t.co 10 s 0.8 - "" - 0.5 

tvoc 140-150 10 s 0.8 - """ .,,. 0.4 

YOC T50-T60 10 5 0.8 - ''""" - 0.4 

YOC ToUIStl~up 31 36 

S9cloaf 
PoOut~nt ........ Oun~ion (min) C.Uiystl-(lb/lu) Wet Over Duration flbs) ~Reduction {%) TRnsient Reduction (%) Net Reduction {% Total Outlet lbs) EmisUons per Event (lbs) 

NO, To. no 10 $3 ll """ "" "" 11 

NO, fti).TlO JO 86 ,. """ "" "" 14 

NO, 12G-T30 10 .. 11 """ "" "" JJ 

NO, 130-140 10 .. 11 80'J£ ''"' 
..,. s 

NO, 140-TSQ 10 .. 11 """ 85" 68lO • 
NO, TS0-160 10 .. 11 """ 100l< """ 2 

NO, TooJStlnup 47 57 

co li).TIO 10 646 108 """ lOll 24" 82 
co TlO.TZO 10 1183 197 80'J£ lS% 28% 142 

T20-130 10 52 • """ - ..,. 5 

co T»T40 10 52 9 - 7Sl0 60!1 3 
co T41).TS0 10 52 • - """ T.l'l 2 
co TS0-160 10 52 9 """ 100!1 """ 2 
co ToQJ~rtup 237 287 

I/OC TB-no 10 79 l3 - 30% 15" ll 

V'OC no. no JO U8 20 - 35% 18% 16 
\IOC no-no 10 • 0.8 """ - ,.,. ... 
IIOC nD-140 10 s 0.8 - ''" ""' o.s 
I/OC 141).150 10 5 0.8 - """ .. ,. 0.5 

IVOC TS0-160 10 5 0.8 - 100l< - 0.4 

rvoc TOhiS~rtup 29 36 

100 d<g f 

PoluQnt ·- Ovntion min) C.o.lystlnl.t(lb/hr) Inlet Over Duration (lbs) Ocsian Redu<tloo "I Tr.u.tent Reduction(%) N«rt Reduction " ) Total OUtlet (lbs Emisdons ~ Ewnt Clbs] 

NO. ro.no 10 62.4 1().4 80% '"' 0% 10 

NO, no.. no 10 7S.O 12.5 - "" Oil 13 

NO, no. no 10 62.0 10.3 80% "" "" 10 

NO, TJO.T40 10 62.0 10.3 - ''"' 56" 5 

NO, l41).T50 10 62.0 10.3 - 85% 68lO 3 

HO, TS0-160 10 61.0 10.3 """ 100l< - 2 

NO, Total Startup 43 S1 

CD m.no 10 SOIU ns """ ""' .. ,. 63 

co 110-120 10 916..8 152.8 """ "" """ llO 
co no. no 10 40.0 6.7 - ""' 40lO • 
co 130-140 10 40.0 6.7 - 75" - • co T40-T50 10 ..,_, 6.7 - """ "" ' co TSO-T60 10 400 6.7 """ 100!1 - 1 
co TOUIS,•rtup 181 llO 
IIOC Tl).f!O 10 56..5 9.4 - - 15" 8 
voc UO.TZO 10 84.9 ,,_, - "" "'" u 
\IOC Tli).TJO 10 H 0.6 - - 25% 0.4 

IVOC T31).140 10 15 0.6 - 75" ""' 0.4 

~ 141).150 10 3.S 0.6 ""' """ """ 0.3 
\IOC TSO-T60 10 3.S 0.6 - loal< - 0.1 
\IOC Tat.al~rtllp ,. X 



Combined Cyde: SUMtntry of Sta.rt.Up t nd ShutdOWtl Emiu.lons Utimata 

October 2015 

Kot/\'IJaim Statt 

ZOdqf 
Pollutant ........ Duntion (mln) catalyst lftkt (lb/ht) l'*t over Duration (lbs) 

NO, ro.flo 10 64 ll 

NO, Tl~T20 10 9S 16 

NO, no. no JO 1S l3 

NO, T otaJ Startu:p 

co 1o.no 10 ns 123 

teo no. no 10 U>l 225 

co no. no 10 •• 10 

co lob i Shlrtup 

lvoc TO..T10 10 84 14 

voc n o. no 10 127 21 

lvoc rzo.no 10 S..l 0.9 

voc TDWShrtup 

S9d .. F 

Polutint Stirtop OvtJtion (min) C.tolyst lnkt (lb/hr) Inlet ~r Ourition (Jbs) 

NO, 10-no 10 63 11 

NO, no.TZO 10 86 14 

NO, T21).130 10 68 ll 

NO, Total Startup 

teo To-no 10 640 108 

co no.rzo 10 1183 197 

co T21).130 10 52 9 

co Tobl.sbrtup 

voc TG-TlO 10 7'} l3 

IVOC Tl0-120 10 U8 20 

\IOC no no 10 s o.a 
voc Tool Slllrtvp 

lOOdeeF 
Polutant Startup ~tion(mln) C..t•tvst lnid (lb/hr} ~Net OVer ~r•tlon (lbs.) 

NO, TG-Tl.O 10 62 10 

NO, no.rzo 1D 7S 13 

NO, no. no 10 £2 10 

NO, ToYIStm:up 

ro TQ..T!O 10 ''" 83 

00 Tl.,.T2Q 19 ,17 15~ 

co Tze.130 10 40 7 
co Toul SU.rt.up 

\IOC to.. no 10 S1 • 
I\IOC Tli).UO 10 BS 14 
tvoc 110-T30 10 . 1 

voc Tot.~~IStiirtup 

o.s1cn Redurtlon (lll r,.-anslent Redurtiotl (%) Net R.eduetlon (%) Totill Outlet (lbs) Etnlsstons per EWftt (lbs) 

sol( """ •i" ' 
80'1£ """ 72% 4 

80'1£ 100111 SOl< • 
14 17 

""" 15% ..,. 49 - 9010 72% 63 

80!1 100111 SOli 2 

114 U7 

SO% 75% 38lO • 
5001 """ 45!1 12 - 100l0 - 0.4 

21 25 

Desicn Reduction (%) Tronsl<nt R.OU<Iioo (ll) Net Reduction (%) ToUI Outlet (It>>) EtnW;ons oe< £went (!bs) - 40!' 32% 7 - "'"' 72% 4 - 100111 8011 2 

13 16 

""" ''" 
..,. 43 

""" "'"' 72% ss 
80'1£ 100111 """ 2 

100 120 

.. ,. 
''" 34% 9 .... """ 41" 12 

''" IOO!l .. ,. o.s 
l l 2S 

OesJc:" Recluctlon (%) T,..nsfent R~ (%) N~t Rectuction ("} Total Outltt (lbs.) Em:iuions Pef" EWt'll llbs) 

""" 40!< .,,. 7 

""" """ 72ll 4 - ·- 80% 2 

13 15 

80% 75% ..,. 33 - - 71." ·~ 
80!1 1- """ 1 

78 93 
45!1 75!1 34ll • 
45'.11 !l()% 41" 8 ..... ,..,. ... ,. . .. 

IS 18 



()(l.ot)er 201S 

20d<tF 

Pulubnt - ~tion(min) Ut~tvst lt*t (tb/hr) lnk:t Ow:r Ountion (lbs) Dflicn ~uctjon 1"1 Tra:nsimt Reduction f"} Nd RHuction (") Total Outlet (lbs) Emission~ ~r h Mt (tbs) 

NO, 1D-Tl0 10 'il ~ """ 100')1; """ 2 

NO. no-no lD 17 l - 100!1 - ... 
NO, uo-no 10 100 11 - .... .... • 
NO. Tobl Shutdown • 10 

co ro-no 10 1511 255 - 100!1 - 51 

co no-no 10 1092 182 - 100!< - l& 

co T20-no 10 439 13 - .,,. - 23 

co Toul Shutdown Ill 133 

voc TO.IlO 10 us 21 ""' 1~ ""' 11 

1tOC TlO.T20 10 168 28 - 100!< ""' ,. 
YOC T20-no 10 21 ' ""' "'" .... 2 

voc ToW Shutdown 21 32 

S9d<e F 

Poltutant Shutdown ourmon (min) c ... t~}yst tnkt (lb/hrJ kftt OWr Duration (ltn) ~ Rtduttion (") Tral'IS4~t Rl'duction f"J Nd Reduction (%) Total Outh:t (lbs) Emi»iom. pe:r Ev~nt (lbs) 

NO. To-no 10 ... 1 - 100ll - 1 

NO, TlO-nCI 10 16 l - 100ll - 0-S 

NO, mo-no 10 92 15 - """ .... • 
NO, Total Shutdown 8 9 

co ro-no 10 1229 205 - "'"" - " co TlO.l20 10 1057 116 """ 100ll - .. 
co T20-no 10 00 n - "'" - 23 

co Totlll Shutdown 99 119 

1tOC ro.no 10 81 ll ·~" 100!< 4!" 7 

voc no-no 10 162 27 "" 100ll .... lS 

IYOC T20-T30 10 19 l .... "'" 31% 2 

voc To\al Shutdown 24 29 

100d<< f 
Poftutant Shutdown Ouradoo (mini C.t•""' """' !lb/M lfftt Over Oun.tion (II»} OesCto Rt<luet<on ll'l T ...... nt Reductlo<>(!l) NetRedudlon !" l Totaf:Oudc-' (lbsl Emi~ pc_r Eveot (1bJ) 
NO. TO-TlO lD 30 s - 1- - 1.0 

NO, T10.l20 10 18 ' """ 100!1 """ 
._. 

NO, rzo.no 10 8S 14 """ - .... s 
NO. Tool Shutdown 7 • 
co -ro.no 10 1S8 126 """ lOOll - 25 
co TU~J20 10 1014 169 - 100!1 """ .. 
co no-no 10 408 68 - .... .... 22 
co Toc.l Shotdown 81 91 

voc TO-flO 10 •• 8 .,,. lOOll 4$" s 
\IOC Tl0-T20 10 us 2S .... 100ll .... 14 
voc uo-no 10 IS ' "" "'" - 2 

voc Total stlutdown 20 24 
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