
 

 

 

MEMORANDUM 
 
DATE: October 20, 2023 
 
TO:  Community Advisory Council (CAC) Members 
 
FROM: Alex Economou, (805) 979-8333, AJE@sbcapcd.org 
 
SUBJECT: AB 617 BARCT Analysis for Gas Turbines and Associated Duct Burners 
 

 
 

Background 
Assembly Bill (AB) 617, enacted in July 2017, has many requirements to address the 
disproportionate impacts of air pollution in environmental justice communities. One of the key 
components of AB 617 is to reduce air pollutant emissions from facilities that participate in the 
California Greenhouse Gas (GHG) Cap-and-Trade system. There are six of these industrial 
facilities within Santa Barbara County, and AB 617 requires these facilities to implement Best 
Available Retrofit Control Technology (BARCT).  
 
During the initial BARCT assessment in 2018, the District reviewed the permitted gas turbines at 
the AB 617 industrial sources to see if additional controls would be feasible. The District’s 
preliminary review showed that it may be feasible and cost-effective to establish new BARCT 
standards for gas turbines subject to AB 617 within Santa Barbara County. Hence, the District 
included a new rule (District Rule 358) on the District’s AB 617 schedule as a measure that 
needed to be fully evaluated for BARCT. The BARCT schedule was adopted by the District 
Board in December 2018. 
 
Out of the six AB 617 industrial facilities in Santa Barbara County, ExxonMobil’s Las Flores 
Canyon Oil and Gas Plant is the only facility that has permitted equipment subject to this 
BARCT analysis for Gas Turbines and Associated Duct Burners. The Las Flores Canyon Oil and 
Gas Plant is located approximately 20 miles west of Santa Barbara. However, due to the 2015 
rupture of the Plains All American Pipeline, the facility has been shut-in and maintained in a 
preserved state until a permitted means of transporting the oil is identified. The air quality 
operating permit for the facility remains current and active. 
 
Discussion 
District staff compiled the draft BARCT analysis for Gas Turbines and Associated Duct Burners, 
as shown in Attachment A, that demonstrates a technologically feasible and cost-effective option 
for the 49 megawatt (MW) combined-cycle, cogeneration power plant at Las Flores Canyon to 
comply with lower NOx limits. The power plant’s NOx emission limit would be reduced from 
7.4 ppmv (parts per million by volume, corrected to 15% oxygen) to 2.0 ppmv, which would 
result in approximately 19 tons of NOx reductions per year if the equipment was operating near 
its operational baseline.  
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Although the Las Flores Canyon facility is currently not operating, ExxonMobil submitted two 
permit applications to comply with the BARCT analysis by incorporating new, enforceable 
conditions into its Permit to Operate (PTO). The Authority to Construct (ATC) permit will allow 
modifications to the turbine system to implement the BARCT requirements, and the PTO-
Modification/Part 70 Minor Modification will incorporate the BARCT emission standards into 
the Part 70 operating permit for the Las Flores Canyon facility. The permit applications were 
deemed complete, and once issued, will have enforceable conditions that require the facility to 
comply with the BARCT conditions prior to the facility recommencing operations. The facility is 
anticipated to achieve the lower NOx standard by retrofitting the existing Selective Catalytic 
Reduction (SCR) system to achieve higher control efficiencies. 
 
The BARCT requirements would also apply to any new units installed at the six AB 617 
industrial facilities. This is because BARCT is an emission standard that is not limited to just 
“retrofits.” However, if new turbine systems were proposed for use at the AB 617 industrial 
facilities, they would be evaluated for Best Available Control Technology (BACT), which is 
equal to or more stringent than the requirements in this BARCT analysis. Hence, this BARCT 
analysis is not anticipated to have an effect on the remaining AB 617 industrial facilities. 
 
Since all BARCT requirements will be incorporated directly into ExxonMobil’s operating 
permit, Staff affirms that it is no longer necessary to adopt a new rule to implement the BARCT 
requirements. Staff propose to bring the BARCT analysis before the District Board of Directors 
to finalize this assessment. Once finalized, the BARCT analysis will continue to apply to 
ExxonMobil’s existing equipment units, as well as any new combined-cycle, cogeneration power 
plants installed in the future at any of the AB 617 industrial facilities to ensure that NOx 
emissions are effectively controlled. In addition, the BARCT analysis will be forwarded to the 
California Air Resources Board for inclusion into their AB 617 BARCT webpage 
(ww2.arb.ca.gov/expedited-barct). Staff worked with District Counsel and concluded that this 
approach effectively satisfied the AB 617 mandate because it accomplishes the emission 
reduction goals of the legislation. 
 
For the CAC meeting on November 2, 2023, Staff will provide a presentation on the key points 
of the BARCT analysis and ExxonMobil’s request to comply with the analysis through 
enforceable permit conditions. This agenda item will be informational only (i.e., no formal CAC 
recommendation will be sought). The docketed materials are also available for review from the 
District’s website, www.ourair.org/rules-under-development, and all six AB 617 industrial 
facilities have been noticed about this meeting.  
 
If there are questions or concerns that you would like to discuss prior to the meeting, please 
contact me or Tim Mitro at (805) 979-8329 / e-mail: MitroT@sbcapcd.org. 
 
ATTACHMENT: 
 

A. Draft BARCT Analysis for Gas Turbines and Associated Duct Burners 
 

https://ww2.arb.ca.gov/expedited-barct
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1. BACKGROUND 

1.1 Ozone and Health 

Ground level ozone is a secondary pollutant formed from photochemical reactions of the 
precursor pollutants oxides of nitrogen (NOx) and reactive organic compounds (ROC) in the 
presence of heat and sunlight. Both short-term and long-term exposure to ozone can cause a 
number of health effects in broad segments of the population. Ozone can damage the respiratory 
system, causing inflammation and irritation, or symptoms such as coughing and wheezing. High 
levels of ozone are especially harmful for children, the elderly, and people with asthma or other 
respiratory problems. Ground-level ozone also impacts the economy by increasing hospital visits 
and medical expenses, loss of work time due to illness, and by damaging agricultural crops. 
Santa Barbara County is currently designated as nonattainment1 for the state ozone standards.  
 

1.2 The AB 617 BARCT Rule Development Schedule 

Assembly Bill (AB) 617, enacted in July 2017, has many requirements to address the 
disproportionate impacts of air pollution in disadvantaged communities. One of the key 
components of AB 617 is to reduce air pollutant emissions from facilities that participate in the 
California Greenhouse Gas (GHG) Cap-and-Trade system. Cap-and-Trade is designed to limit 
GHG emissions and allows facilities to comply by either reducing GHG emissions at the source 
or by purchasing GHG emission allowances. Emissions of criteria pollutants and toxic air 
contaminants are often associated with large GHG-emitting sources, and these pollutants may 
impact local communities that are already experiencing a disproportionate burden from air 
pollution.  
 
AB 617 helps alleviate the pollution burden near these communities by requiring each air district 
to adopt an expedited rule development schedule for Best Available Retrofit Control Technology 
(BARCT) by January 1, 2019. The District’s AB 617 BARCT schedule was adopted at the 
December 2018 Board Hearing, and gas turbines were included on the list of equipment that 
needed to be evaluated for BARCT.2 BARCT is an emission limitation that is based on the 
maximum degree of reduction achievable, taking into account environmental, energy, and 
economic impacts. To meet the BARCT emission limits, a facility may need to install new air 
pollution controls on their existing unit(s) or replace the unit(s) in part or in whole. The BARCT 
requirements apply to the following six facilities within the District boundaries since they were  
subject to the California Cap-and-Trade requirements on January 1, 2017: 
 

1) ExxonMobil – Las Flores Canyon, 
2) ExxonMobil – Pacific Offshore Pipeline Company (POPCO), 
3) Pacific Coast Energy Company (PCEC) – Orcutt Hill, 
4) Cat Canyon Resources, LLC – Cat Canyon West 3, 
5) Imerys Filtrations Minerals, Inc., and 
6) Windset Farms. 

 
1 In January 2023, the California Air Resources Board held a public hearing to change Santa Barbara County’s 
designation from "nonattainment" to "nonattainment-transitional." The change in designation is effective January 
2024. 
2 Additional information on the AB 617 BARCT Rule Development Schedule is available on the District’s website 
at www.ourair.org/community-air. 
3 Facility was previously operated by ERG Operating Company. 

https://ww2.arb.ca.gov/rulemaking/2022/2022-state-area-designations-regulation
http://www.ourair.org/community-air/


 
BARCT Analysis for Gas Turbines  October 20, 2023 

2 

 
The initial BARCT assessment in 2018 showed that it may be feasible and cost-effective to 
establish new BARCT standards for gas turbines. Out of the six facilities listed above, 
ExxonMobil’s Las Flores Canyon is the only facility that currently has a gas turbine permitted, 
and so this assessment is focused on the existing gas turbine. However, the BARCT assessment 
would also apply to any new gas turbine that is installed at the six industrial sources within Santa 
Barbara County.  
 

1.3 ExxonMobil – Las Flores Canyon 

The Las Flores Canyon Oil and Gas Plant (Las Flores Canyon) is a facility that is located 
approximately 20 miles west of Santa Barbara on the north side of Highway 101. The facility 
was originally permitted in 1987 to process crude oil and natural gas from Platforms Hondo, 
Harmony, and Heritage, which are located in federal waters off the California coast in the Santa 
Barbara Channel. The adjacent Pacific Offshore Pipeline Company (POPCO) Gas Plant 
processes the majority of the natural gas from the platforms while the Las Flores Canyon facility 
processes the crude oil/water/gas emulsion. Historically, Las Flores Canyon received the 
emulsion from the offshore platforms via a 20-inch pipeline, processed the emulsion, and 
transported the oil out of the facility through the Plains All American Pipeline. However, due to 
the 2015 rupture of the Plains All American Pipeline, the facility has been shut-in and 
maintained in a preserved state until a permitted means of transporting the oil is identified. The 
air quality operating permit for the facility remains current and active.  
 
The equipment covered by this analysis is used in a 49 megawatt (MW) combined-cycle, 
cogeneration power plant, which consists of a General Electric gas turbine with a rated output of 
39.35 MW and a steam turbine rated at 9.8 MW. The power plant generates electric power to 
supply both the onshore facilities and the offshore platforms. Heat from the gas turbine exhaust 
is recovered in a Heat Recovery Steam Generator (HRSG) to generate steam for the steam 
turbine and various on-site process heat requirements. The HRSG includes a Low-NOx Duct 
Burner that is used for supplemental heat to increase steam generation. The duct burner may also 
operate independent of the gas turbine to provide heat for facility operations. A flow diagram for 
these units is shown below in Figure 1.1. 
 

Figure 1.1 – Combined-Cycle, Cogeneration Power Plant 
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The maximum heat input to the gas turbine is 465 MMBtu/hr and the maximum heat input of the 
duct burner is 345 MMBtu/hr. The units are fueled with natural gas from the facility’s Stripping 
Gas Treating Plant (SGTP) or from the local utility. When permitted in 1987, the gas turbine and 
duct burner were required to install Best Available Control Technology (BACT) and meet BACT 
emission standards for NOx, Carbon Monoxide (CO), and ROC emissions. NOx emissions are 
controlled through the use of steam injection in the gas turbine and Selective Catalytic Reduction 
(SCR) on the combined gas turbine and duct burner exhaust. The steam injection system is 
designed to achieve approximately 60 percent control for NOx and the SCR reactor achieves 
upward of 80 percent control for NOx. At the time of installation, BACT for CO and ROC was 
determined to be the use of pipeline quality gas and proper combustion techniques. The current 
permitted emission limits for the various operating modes, given in units of parts per million by 
volume (ppmv) and corrected to a 15% reference oxygen content1, are shown below in Table 1.1. 
 
Table 1.1.  Permitted Emission Limits for the Combined-Cycle, Cogeneration Power Plant  

 

Operating Mode 
Maximum Heat 

Input 
(MMBtu/hr) 

NOx Limit 
(ppmv at 15% O2) 

CO Limit 
(ppmv at 15% O2) 

Tandem Mode  
(Turbine + Duct Burner) 

605 7.4 11.6 

Turbine Only Mode 465 8.1 9.6 

Duct Burner Only Mode 345 8.1 132.4 
 

  

 
1 Throughout this document, all ppmv limits are referenced to a 15% oxygen content, unless otherwise stated. 
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2. BARCT ANALYSIS FOR GAS TURBINES AND ASSOCIATED DUCT 
BURNERS 

2.1 Overview of Proposed Analysis 

Although there are a variety of turbine configurations and fuel types, this BARCT analysis is 
focused on combined-cycle, cogeneration power plants using natural gas since this is the only 
turbine configuration currently being used at the AB 617 industrial sources within Santa Barbara 
County. This BARCT analysis does not address simple-cycle turbines or turbines fired on other 
fuels such as digester gas or landfill gas. District Staff reviewed the measures identified as 
BARCT in the California Air Resources Board’s Technology Clearinghouse1, and the following 
emission limits were identified as a means of reducing emissions in support of the BARCT 
provisions for AB 617: 
 

 Combined-cycle turbines and associated duct burners shall meet the 2 ppmv NOx 
standard; and 

 The equipment shall not exceed an ammonia slip limit of 10 ppmv NH3. 
 

These standards are based on the recent BARCT determinations adopted by the South Coast Air 
Quality Management District (SCAQMD) under Rule 1134 and Ventura County Air Pollution 
Control District under Rule 74.23. All of the requirements to meet BARCT are described in 
further detail in their corresponding sections below, and an evaluation of the impacts of the new 
requirements are listed in Section 3 of this report. 
 

2.2 Analysis Applicability Determination  

As described in Section 1.2, the gas turbine and the duct burner are two separate combustion 
devices that can either work alone or in tandem to meet the facility’s electrical and heating 
needs. At the time of initial permitting, the duct burner was considered a steam generator that 
was subject to District Rule 342 - Boilers, Steam Generators, and Process Heaters rated at 
5 MMBtu/hr and greater. However, recent determinations from the United States Environmental 
Protection Agency (USEPA) group gas turbines and duct burners together since they often share 
the same SCR system and exhaust stack. Hence, District Rule 342 was amended in 2019 to 
exclude the duct burner, and all of the requirements listed in Section 2 will apply to both the gas 
turbine and the associated duct burner.  
 

2.3 Requirement – NOx Emission Limit 

Based on our review of the California Air Resources Board (CARB) Technology Clearinghouse, 
the current BARCT standard for a combined-cycle power plant, which includes both the gas 
turbine and the duct burner, is 2.0 ppmv NOx at 15% O2. This BARCT standard is based on 
SCAQMD Rule 1134, as amended in 2019. The emission standard would apply to all three main 
operating modes for the Las Flores Canyon power plant [Tandem Mode, Turbine Only Mode, 
and Duct Burner Only Mode]. The emission standard would not apply to startup, shutdown, and 
maintenance operations.2  

 
1 https://ww2.arb.ca.gov/current-air-district-rules 
2 Maintenance and testing, as defined in the facility’s permit, occur at loads no greater than 4 MW electrical output. 
At these low loads, the exhaust temperature will not be high enough for the SCR system to be effective. 
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The facility currently uses a steam injection system on the gas turbine to achieve NOx emission 
concentrations in the 40 to 60 ppmv range, and the SCR system reduces the emissions even 
further so that the final outlet concentration is in the 4 to 5 ppmv range. To achieve sub-2 ppmv 
NOx levels, the facility may need to perform one or more control strategies to reduce the 
equipment’s NOx emissions. District staff identified three separate control strategies, and 
information on these strategies is given below: 
 

1) Increase the steam injection rate into the gas turbine, 
2) Retrofit the turbine system with a Dry-Low NOx combustor, and/or  
3) Upgrade the existing SCR ammonia injection grid and reactor. 

 
1)  Steam Injection - Increase: 
Steam injection has been used since the 1970s as a means of controlling NOx emissions from 
combustion turbines. Injecting steam into the flame area of the combustor provides a heat sink 
that lowers the combustion zone temperature and reduces thermal NOx formation. Steam 
injection can reduce NOx from the turbine by 60 percent or higher, with typical outlet 
concentrations in the 40 to 60 ppmv range. Steam injection is usually accompanied by an 
efficiency penalty (typically 2 to 3 percent) to generate the steam, but there is the benefit of 
increasing the electrical power output (typically 5 to 6 percent) due to the increased mass 
flowing through the turbine. Water used for steam injection must be demineralized to prevent 
deposits and corrosion from occurring in the turbine.  
  
The gas turbine at Las Flores Canyon normally achieves NOx concentrations in the 40 to 60 
ppmv range by using steam injection, but additional steam could be used to reduce the emissions 
even further. By increasing the steam injection rate, the gas turbine may achieve NOx 
concentrations near 25 ppmv, which is the lowest practical NOx level achievable with steam 
injection.1 This strategy would lower the NOx emissions entering the SCR system. 
 
2)  Dry-Low NOx (DLN) Combustor - Retrofit: 
DLN combustors are a newer technology that became commercially available for new 
installations and for retrofitted applications in the late 1990s. These units can achieve lower NOx 
levels in the gas turbine by minimizing localized hot spots that produce elevated combustion 
temperatures. They do this by pre-mixing the fuel with air prior to the combustion chamber, and 
then directing the fuel mixture to different zones under a staged combustion process. Using a 
DLN combustor reduces the gas turbine’s NOx emissions by 80-95% percent, with typical 
concentrations in the 5 to 25 ppmv range. Hence, the DLN combustor has a higher control 
efficiency and a lower outlet NOx concentration compared to using steam injection. 
 
If this control strategy is used, the existing combustor on the gas turbine would be replaced with 
a DLN combustor and the existing steam injection system would need to be removed. This 
strategy would lower the NOx emissions entering the SCR system.  

 
1 Per the 1992 CARB BARCT analysis and a 2022 Combustion Turbine NOx Control analysis performed for the 
EPA. 
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3)  Existing SCR Reactor - Upgrade: 
There are many parameters that affect SCR performance, such as the inlet NOx values, the 
Ammonia Injection Grid (AIG) design, and the SCR catalyst type and volume. The current SCR 
system on the power plant achieves around 84-95% NOx control, but additional improvements 
can be made to consistently achieve NOx control efficiencies of 95% or greater. 
 
One possible method to improve the existing SCR system is through the use of computer models 
to simulate the turbine exhaust gas flow with ammonia injection. SCR modeling can help 
determine if changes to the AIG are needed, such as resizing the AIG orifices or moving the AIG 
to a different location. AIG modifications can allow for a more uniform mixture of the exhaust 
gases and the ammonia, thereby enhancing the NOx control efficiency and reducing the 
ammonia slip. An example of SCR modeling with poor ammonia distribution vs good ammonia 
distribution is shown below in Figure 2.1.  

 
Figure 2.1 – SCR Modeling Examples  

  
Poor Ammonia Distribution Good Ammonia Distribution 

 
Another option to improve the efficiency of the SCR system is by adding more catalyst modules 
or by replacing the existing modules with catalysts that have a higher pore density. A 50% 
increase in the catalyst volume can help increase the NOx control efficiency to 95% or greater. 
However, the additional catalyst volume may result in the need to install more structural supports 
to accommodate the reactor size and new air handling equipment to overcome the additional 
pressure drop. Physical constraints and space limitations at the facility could prevent the 
installation of additional catalyst volume. 
 
Overall though, by upgrading one or more of the components of the existing SCR reactor, it is 
technically feasible that the combined-cycle power plant can achieve the 2 ppmv NOx BARCT 
standard without any changes to the gas turbine or duct burner. It is anticipated that this control 
strategy will be used since it effectively controls the emissions from both combustion devices. 
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2.4 Requirement – Ammonia Slip Limit 

Ammonia slip is an industry term for ammonia passing through the SCR unreacted. Ammonia 
slip occurs if excess ammonia is injected into the reactor, if temperatures are too low for the 
ammonia to react, or if the catalyst has degraded or is past its useful life. ExxonMobil’s 
combined-cycle power plant has an ammonia slip permit limit of 20 ppmv at stack conditions, 
and the system was designed to not exceed 10 ppmv. Compliance with this condition is verified 
through annual sources tests using Bay Area Air Quality Management District’s Test Method 
ST-1B, Ammonia Integrated Sampling (Adopted January 20, 1982). 
 
Based on our review of the CARB Technology Clearinghouse, the current BARCT standard for 
ammonia slip is 10 ppmv NH3 at 15% O2. Although the ammonia injection rate may be increased 
to meet the NOx BARCT requirement, the ammonia slip will be more tightly regulated with the 
10 ppmv limit. The facility will need to ensure that the SCR system is optimally calibrated and 
that excess unreacted ammonia is not released into the atmosphere.  
 

2.5 Requirement – CO and ROC Emission Limits 

For turbine systems, high levels of CO and ROC emissions are typically a result of incomplete 
combustion. When gas turbines are operated at reduced loads, they do not achieve peak flame 
temperatures, yielding lower thermal efficiencies and higher CO and ROC emission rates. Also, 
excessive use of steam injection to control NOx may in turn increase the CO and ROC 
emissions. For these situations, oxidation catalysts can be used on turbines to achieve upward of 
80-90% control of the CO emissions and 40-50% control of the ROC emissions.  
 
Based on our review of the CARB Technology Clearinghouse, the current BARCT standard for 
CO is 132.4 ppmv at 15% O2 and no emission standard was identified for ROC. The CO 
standard1 is used as a backstop because CO emissions above this threshold are indicative of 
improper combustion parameters (i.e., low-excess oxygen). The CO standard is also used as a 
surrogate for ROC emissions since both pollutants are caused by incomplete combustion. 
 
During Tandem Mode, the Las Flores Canyon power plant is permitted to emit CO at 
sub-12 ppmv levels and ROC at sub-5 ppmv levels. These low CO and ROC levels are achieved 
through the use of proper combustion techniques and making sure that the equipment operates at 
a high load. Any adjustments made to the power plant to comply with the NOx emission 
standards are not anticipated to increase the CO or ROC emission rate beyond the permitted 
emission levels. Furthermore, if the permitted CO or ROC emission levels are proposed to be 
increased, the power plant would be subject to BACT for those pollutants pursuant to 
Regulation VIII, New Source Review. Hence, the facility’s existing permit limits for CO and 
ROC satisfy BARCT, and no additional equipment modifications are needed for these two 
pollutants.  
  

 
1 The CO standard of 132.4 ppmv at 15% O2 is equivalent to 400 ppm CO at 3% O2. 
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2.6 Requirement – Monitoring Conditions and Averaging Times 

NOx and CO CEMS: 
Continuous Emission Monitoring System (CEMS) are often installed on larger equipment units 
to provide accurate emission data and to ensure permit compliance. The Las Flores Canyon 
power plant is equipped with a CEMS to verify the continued compliance with the NOx and CO 
emission limits. The facility’s permit specifies that the gas turbine and duct burner emission 
readings need to be based on 15-minute average data points. However, after reviewing the rules 
and technical assessments from other air districts, staff identified that many gas turbines need an 
averaging time of 3 hours to demonstrate compliance with the lower NOx limits. Since a 3-hour 
averaging time is longer than the facility’s current 15-minute averaging time, a discussion on 
averaging times is given below. 
 
Averaging times have a direct impact on the complexity, the cost, and the overall feasibility of an 
emission control system. To meet a NOx target of 2.0 ppmv, the emission control system for a 
gas turbine will generally have a targeted design rate around 1.8 ppmv NOx. This design rate 
incorporates a margin of safety so that if a fluctuation occurs and the NOx emissions increase for 
a short duration, there is a period of time for the operator to diagnose the problem and take the 
necessary corrective action(s) to return the system back to the 1.8 ppmv target. For turbine 
systems that are trying to meet the extremely low NOx emission target of 2 ppmv, a 15-minute 
window to rectify the issue and maintain average emissions below the standard is infeasible since 
the operating margin is so narrow (0.2 ppmv NOx).  
 
Hence, to feasibly meet the 2 ppmv NOx limit, a 3-hour averaging time is needed. A longer 
averaging time does not increase the permitted emissions for the unit. Instead, the proposed 
averaging time minimizes short-term excursions and deviation reporting, especially if the 
operator can implement a solution within a short period of time. Furthermore, the CO averaging 
time may be increased up to the 3-hour mark to maintain consistent reporting parameters from 
the CEMS. These determinations are consistent with the CARB Guidance for the Permitting of 
Electrical Generation Technologies, as published in 2002. 
  
Ammonia CEMS: 
A newer technology that was investigated as part of this BARCT assessment is the use of an 
ammonia CEMS to verify continuous compliance with the ammonia slip limits. An ammonia 
CEMS uses a Tunable Diode Laser (TDL) to continuously measure the in-stack ammonia values. 
These units cost approximately $60,000, but they can lead to better control of the ammonia 
injection rate and NOx emissions, as well as provide additional data on the SCR catalyst 
performance. Ammonia CEMS are expected to see more widespread use after additional 
protocols and certifications are adopted by other air districts, such as the South Coast AQMD or 
Bay Area AQMD.  
 
For this BARCT assessment, an ammonia CEMS is not required due to the lack of approved 
protocols and certifications. If an acceptable protocol is reviewed and approved by the District in 
the future, the facility may elect to use an ammonia CEMS due to the benefits stated above. The 
ammonia CEMS would then be used for compliance in lieu of the annual ammonia source tests 
using Bay Area AQMD Test Method ST-1B.  
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3. IMPACTS OF THE BARCT ANALYSIS  

3.1 Emission Impacts 

The Las Flores Canyon power plant is not currently operating due to the rupture of the Plains All 
American Pipeline in 2015. However, if a new pipeline project or alternative product 
transportation method is approved, the facility would likely return to its normal production rates 
and resume operations for both the turbine and duct burner. For the purpose of this BARCT 
analysis, the representative conditions prior to the pipeline rupture are used to assess the 
potential emission impacts of the additional NOx control strategies. The estimated emission 
reduction amount is shown below in Table 3.1. 
 

Table 3.1: Estimated Emission Reductions 

Equipment 
Representative 
NOx Emissions 

(tons/year) 

Representative 
NOx 

Concentration 
(ppmv) 

Final NOx 
Concentration 

(ppmv) 

Actual NOx 
Reductions 

(tons/yr) 

Cogeneration Power Plant  
(Turbine + Duct Burner) 

32 4.5 1.8 19 

 
Where: 
 NOx Reductions = Representative NOx Emissions *    

 
 19 tons/yr = 32 tons/yr *  

 
 Representative NOx Emissions and Representative NOx Concentration are based on the 

CEMS data for the unit from 2011 to 2014. 
 Final NOx Concentration is the anticipated operating target to consistently comply with the 

2 ppmv NOx standard.    
 

 
District staff acknowledges that alternative methodologies could be used to estimate the emission 
reductions. However, the method prescribed above is used in this analysis because the CEMS 
data captures the historical and representative operating profile of the cogeneration power plant. 
Based on the equation above, the implementation of BARCT may reduce approximately 19 tons 
of NOx per year compared to the operational baseline.   
 

3.2 Cost-Effectiveness 

For cost-effectiveness calculations, the District uses the Levelized Cash Flow (LCF) method. In 
the LCF method, a capital recovery factor (CRF) is used to transform any capital costs into an 
equivalent annual cost. The CRF is necessary because the one-time capital expenditures reduce 
emissions over the entire duration of the project life. Hence, the CRF is a function of the real 
interest rate and equipment life.  
 
District staff compiled the estimated costs for two separate scenarios based on data from both the 
South Coast AQMD and from ExxonMobil. These scenarios are: #1 - Upgrade the SCR reactor 

 
1 - 

        Final NOx Conc.       .     
 

Representative NOx Conc. 

 
1 - 

1.8 ppmv NOx.     
 

4.5 ppmv NOx 
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and increase steam injection in the gas turbine, and #2 – Upgrade the SCR reactor and retrofit to 
a dry, low-NOx combustor. These two scenarios are anticipated to meet the 2 ppmv NOx 
standard for all three main operating modes [Tandem Mode, Turbine Only Mode, and Duct 
Burner Only Mode]. The estimated cost-effectiveness values for these scenarios are shown 
below in Table 3.2. 
 

Table 3.2: Estimated Cost-Effectiveness for BARCT Analysis 

  Costs Cost-Effectiveness 

BARCT 
Scenario 

Description 
Capital 
Costs 

(million $) 

Annual 
O&M Cost 
(million $/yr) 

Annual 
Utility 
Cost 

(million $/yr) 

Annualized 
Cost 

(million $) 

Cost-
Effectiveness 

($/ton) 

#1 
SCR upgrades + 
Increase Steam 

$3.6 $0.25 
$0 to  
$0.50 

$0.56 to 
$1.06 

$30,000 to 
$56,000 

#2 
SCR upgrades +  

DLN Retrofit 
$24.0 $1.00 $1.25 $4.34 $229,000 

 
Where: 
 Cost-Effectiveness = (Annualized Cost) / (Emission Reductions) 
 Annualized Cost = (Capital Costs * CRF) + (Operation & Maintenance + Utility Costs) 

 
  

 
 

  i = Real Interest Rate (6%) 
  n = Project Life (20 years) 

 

 
Scenario #1 is the preferred scenario since the South Coast AQMD assessment showed that most 
turbine systems can achieve the 2 ppmv limit with just SCR modifications. If the turbine at Las 
Flores Canyon is having difficulty reaching 2 ppmv after the SCR changes, ExxonMobil could 
increase their steam injection usage in the gas turbine, which would have additional utility costs 
to pump, treat, and heat additional water for the steam injection. Scenario #1 presents a range in 
utility costs up to account for the increased steam injection rate.  
 
Scenario #2 is an alternative scenario that incorporates the SCR upgrades as well as a Dry Low 
NOx combustor retrofit. Scenario #2 has a significant capital cost for the DLN retrofit and higher 
utility costs since the facility would lose out on the additional power output by removing the 
steam injection system, thereby requiring the facility to purchase additional electrical power 
from the utility. Scenario #2 is not expected to be chosen, but the costs are shown for 
informational purposes. 
 
Overall, Scenario #1 shows that the project is considered cost-effective if the facility is operating 
similar to its operational baseline.  
  

CRF  = 
i * (1 + i)n 

=  
0.06 * (1 + 0.06)20 

= 0.087 
(1 + i)n - 1 (1 + 0.06)20 - 1 
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3.3 Implementation Timeline 

ExxonMobil submitted two permit applications to comply with the BARCT analysis by 
incorporating new, enforceable conditions into its Permit to Operate (PTO). The Authority to 
Construct (ATC) permit will allow modifications to the turbine system to implement the BARCT 
requirements, and the PTO-Modification/Part 70 Minor Modification will incorporate the 
BARCT emission standards into the Part 70 operating permit for the Las Flores Canyon facility. 
The permit applications were deemed complete, and once issued, will have enforceable 
conditions that require the facility to comply with the BARCT conditions prior to the facility 
recommencing operations. Staff concludes that the enforceable permit conditions will effectively 
implement and satisfy the AB 617 mandate. 
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