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1. Introduction 
 
The Bay Area Air Quality Management District (Air District) is issuing a Final Determination of 
Compliance (FDOC) for the Marsh Landing Generating Station; a proposed 760-megawatt 
natural gas fired electric power generation facility that would be located near Antioch, CA.  The 
Final Determination of Compliance sets forth the District’s analysis as to how the facility would 
comply with applicable air quality regulatory requirements, as well as permit conditions to 
ensure compliance.  The Air District has previously published a Preliminary Determination of 
Compliance for public review and comment, and has reviewed and considered all comments 
received from the public before issuing this Final Determination of Compliance (FDOC). 
 
The proposed Marsh Landing project is a simple-cycle “peaker” power plant, meaning that it 
will be used to meet demand for electrical power during short-term “peaks” in demand.  The 
proposed project consists of four Siemens SGT6-5000F simple-cycle gas turbines, two natural 
gas fired preheaters, and associated equipment.  The proposed power plant would operate up to 
20% of the year depending on the demand for electricity in the region.  The California 
Independent System Operator (Cal ISO) would be responsible for dispatching the plant to meet 
electrical demand.  The project utilizes simple-cycle turbines that are designed as a firm supply 
of power for when renewable energy sources such as wind power are not available.  The project 
will provide standby power capacity for grid stability and the plant is using simple-cycle turbines 
for this purpose.  The simple-cycle turbines are well suited for peaking power plants that may 
not run for an extended period of time since this type of unit does not have a steam turbine that 
would need to be kept warm to avoid equipment damage. 
 
The Marsh Landing Generating Station would be constructed adjacent to the existing Contra 
Costa Power Plant, an older facility which is scheduled to be retired when the Marsh Landing 
Generating Station is complete.  While the Contra Costa Power Plant is comprised of seven 
units, as of 2008, five of the units have been retired.  The remaining two units, Units 6 and 7, 
were constructed in 1964.  Mirant Delta has agreed to retire Contra Costa Units 6 and 7 on April 
30, 2013 subject to certain regulatory approvals.  The existing Contra Costa Power Plant has a 
once-through cooling system, which draws cooling water from the San Joaquin River and then 
discharges it back into the river after use.  The new Marsh Landing Generating Station would be 
a simple-cycle facility that would not use river water for cooling or process water requirements. 
 
The Marsh Landing project would be sited adjacent to the existing Contra Costa Power Plant at 
3201 Wilbur Avenue in unincorporated Contra Costa County, near the City of Antioch.  The two 
sites will be operated as separate and independent facilities, although they have the same 
ultimate corporate parent, Mirant Corporation.  Mirant has agreed to retire the Contra Costa 
Power Plant on April 30, 2013.  The proposed Marsh Landing facility is scheduled to start 
commercial operation on May 1, 2013.  More detail about the proposed facility is provided in 
Section 3 below (“Project Description”). 
 
This FDOC describes how the proposed Marsh Landing Generating Station would comply with 
applicable federal, state, and Air District regulations.  These regulations include the Best 
Available Control Technology and emission offset requirements of the District New Source 
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Review (NSR) requirements contained in District Regulation 2, Rule 2.  This document also 
includes permit conditions necessary to ensure compliance with applicable rules and regulations, 
air pollutant emission calculations, and a health risk assessment that estimates the impact of 
emissions from the project on public health. 
 
This FDOC was prepared in accordance with District Regulations 2-2-404 through 2-2-406, 
which set forth the procedural requirements for the issuance of NSR permits, and District 
Regulations 2-3-403 and 2-3-404, which apply the requirements specifically to power plant 
permits.  The Final Determination of Compliance is based on a Preliminary Determination of 
Compliance (PDOC) that the District published in March of 2010, which set forth the District’s 
proposed analysis for this project.  The District received several comments on the PDOC, which 
the District has reviewed and considered in developing this FDOC.  The public comments 
received are contained in Appendix E, and the District’s responses to the comments are 
contained in Appendix F. 
 
The remainder of this document is organized as follows.  Section 2 provides an overview of the 
legal framework for power plant permitting in California and describes how members of the 
public can learn about the project and provide input to the District and the California Energy 
Commission.  Section 3 then proceeds to describe the proposed Marsh Landing Generating 
Station project, and Section 4 details the project’s air emissions.  Sections 5 and 6 then describe 
the “Best Available Control Technology” and emissions offset requirements for the project and 
how the proposed facility would comply with them.  Section 7 addresses two federal permitting 
requirements, the “Prevention of Significant Deterioration” requirement and the “Non-
Attainment New Source Review” requirement for fine particulate matter, and explains how this 
facility is not subject to those requirements.  Section 8 presents the results of the Health Risk 
Screening Analysis the District has conducted for the project, which found that the health risks 
from the project would be less than significant.  Section 9 addresses other applicable legal 
requirements for the proposed project.  Section 10 sets forth the permit conditions for the project.  
Section 11 concludes with the District’s Final Determination of Compliance for the project. 
 
Please note that the District has made several revisions in the Final Determination of Compliance 
from what it initially proposed in the Preliminary Determination of Compliance, based on new 
information and comments received.  Specifically, the amount of NOx that would be emitted 
during turbine startups and shutdowns has been increased based on new information from the 
applicant’s equipment suppliers showing that (i) the amount of NOx the turbines will emit in 
coming up to full load and in shutting down will be slightly greater than the initial estimate that 
the District had when it prepared the PDOC and (ii) the Selective Catalytic Reduction system 
will not be up to temperature and operating effectively immediately when the turbines reach full 
load as the District believed when it prepared the PDOC, but will instead take up to 28 minutes 
to reach operating temperature and begin effectively removing NOx.  Based on this new 
information, the FDOC contains revisions to the following permit limits for the simple-cycle gas 
turbines: the startup NOx lb per 30 minute event limit has been revised from 18.6 lb/event to 36.4 
lb/event, the shutdown NOx lb per 15 minute event limit has been revised from 13.1 lb/event to 
15.1 lb/event, and the annual NOx limit for the permitted equipment has been revised from 
71.763 tons per year to 78.571 tons per year.  The increase in the annual NOx emissions from the 
facility will also require additional offsets to be surrendered by the applicant (Please see Section 
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6 for additional discussion of offsets).  The changes to the startup and shutdown limits are 
discussed in detail in Section 5.7.  The changes to the startup and shutdown NOx limits for the 
simple-cycle gas turbines also required revision of the maximum daily NOx permit limits for 
permitted equipment associated with the project.  In addition, the District is also adding a 
restriction on commissioning activities that would limit operating more than two turbines at any 
one time for commissioning activities without abatement equipment.  Finally, the District has 
added permit condition language  (see Part 17e) that will allow the District to require the 
installation of an ammonia continuous emission monitor (CEM) on one gas turbine in the future.  
The ammonia monitor will only be required if an adequate Quality Assurance/Quality Control 
protocol for the CEM has been established.  All of these changes are described in more detail in 
the relevant portions of this document and in the District’s responses to comments received. 
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2. The Power Plant Permitting Process and Opportunities 

for Public Participation 
 
The California Energy Commission (Energy Commission or CEC) is the primary permitting 
authority for new power plants in California.  The California Legislature has granted the Energy 
Commission exclusive licensing authority for all thermal power plants in California of 50 megawatts 
or more. (See Warren-Alquist State Energy Resources Conservation and Development Act, Cal. 
Public Resources Code §§ 25000 et seq.)  This licensing authority supersedes all other local and 
state permitting authority.  The intent behind this system is to streamline the licensing process for 
new power plants, while at the same time providing for a comprehensive review of potential 
environmental and other impacts. 
 
As the lead permitting agency, the CEC conducts an in-depth review of environmental and other 
issues posed by the proposed power plant.  This comprehensive environmental review is the 
equivalent of the review required for major projects under the California Environmental Quality Act 
(CEQA), and the Energy Commission’s license satisfies the requirements of CEQA for these 
projects.  This CEQA-equivalent review encompasses air quality issues within the purview of the 
Air District, and also includes all other types of environmental and other issues, including water 
quality issues, endangered species issues, and land use issues, among others. 
 
The Air District collaborates with the Energy Commission regarding the air quality portion of its 
environmental analysis and prepares a “Determination of Compliance” that outlines whether and 
how the proposed project will comply with applicable air quality regulatory requirements.  The 
Determination of Compliance is used by the Energy Commission to assess air quality issues of the 
proposed power plant.  This document presents the District’s Final Determination of Compliance.  
The District has solicited and considered public input on the Preliminary Determination of 
Compliance, and is issuing a Final Determination of Compliance for use by the Energy Commission 
in its CEQA-equivalent environmental review.  The CEC will then conduct its environmental 
review, and at the end of that process, it will decide whether to issue a license for the project and 
under what conditions. 
 
Both the Energy Commission licensing process and the District’s Determination of Compliance 
process relating to air quality issues provide opportunities for public participation.  For the 
District’s Determination of Compliance, the District publishes its preliminary determination – 
the PDOC – and invites interested members of the public to review and comment on it.  This 
public process allows members of the public to review the District’s analysis of whether and 
how the facility will comply with applicable regulatory requirements and to bring to the 
District’s attention any area in which members of the public believe the District may have erred 
in its analysis.  This process helps improve the District’s final determination by bringing to the 
District’s attention any areas where interested members of the public disagree with the District’s 
proposal at an early enough stage that the District can correct any deficiencies before making the 
final determination.  The Energy Commission provides similar opportunities for public 
participation, and publishes its proposed actions for public review and comment before taking 
any final actions.  
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The District published its Preliminary Determination of Compliance in March of 2010.  The 
public comment period for the PDOC was noticed in the Contra Costa Times on March 29, 2010 
and the comment period ended on April 30, 2010.  Comments were received from four 
commenters and are presented in Appendix E. 
 
At this time, the Air District is publishing its Final Determination of Compliance (FDOC) for the 
project.  The District has considered comments received on the PDOC from the public in 
determining whether to issue a Final Determination of Compliance (FDOC) and on what basis.  
All comments received during the comment period were considered by the District and 
addressed as necessary in the Final Determination of Compliance. 
 
The power plant approval process also provides opportunities for members of the public to 
participate in person in public hearings regarding this project.  Members of the public will be 
afforded an opportunity to participate in public hearings regarding the project at the Energy 
Commission as part of the Commission’s environmental review process.  The public hearings 
before the Energy Commission will encompass all aspects of the project, including air quality 
issues and all other environmental issues. 
 
Interested members of the public are invited to learn more about the project as part of the public 
review process.  Detailed information about the project and how it will comply with applicable 
regulatory requirements are set forth in subsequent sections of this document.  All supporting 
documentation, including the permit application and data submitted by the applicant and all other 
information the District has relied on in its analysis, are available for public inspection at the 
District Headquarters, 939 Ellis Street, San Francisco, CA, 94109.  This FDOC and the 
supporting documentation are also available on the District’s website at www.baaqmd.gov/.  The 
public may also contact Mr. Lusher for further information, (415) 749-4623, 
blusher@baaqmd.gov.  Para obtener información en español, comuníquese con Brenda 
Cabral en la sede del Distrito, (415) 749-4686, bcabral@baaqmd.gov. 
 
In addition to the Air District’s permitting process involving air quality issues, interested 
members of the public are also invited to participate in the Energy Commission’s licensing 
proceeding, which addresses other environmental concerns including those that are not related to 
air quality.  For more information, go to the following CEC website:  
www.energy.ca.gov/sitingcases/marshlanding/index.html.  The public may also contact the 
Energy Commission’s Public Adviser’s office at: 
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Public Adviser 
California Energy Commission 
1516 Ninth Street, MS-12  
Sacramento, CA 95814 
Phone: 916-654-4489 
Toll-Free in California: 1-800-822-6228 
E-mail: PublicAdviser@energy.state.ca.us  
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3. Project Description 
 
The Marsh Landing Generating Station will be a proposed 760-megawatt “peaker” power plant 
to be located adjacent to the existing Contra Costa Power Plant near Antioch, CA.  The facility 
would consist of four Siemens SGT6-5000F natural gas fired simple-cycle combustion turbines 
with a nominal electrical output of 190 MW.  Each set of two turbines will also be equipped with 
a small natural gas fired preheater, or “dewpoint” heater, that heats the incoming natural gas 
above the dew point.  This section describes the proposed project’s function as a simple-cycle 
“peaker” power plant, describes where it would be located and how it would be operated, and 
provides details about project ownership and the specific equipment being proposed for the 
project. 
 
3.1 The Marsh Landing Generating Station: A Simple-Cycle “Peaker” Power Plant 
 
The proposed Marsh Landing Generating Station would be a “peaker” plant, meaning that it is 
designed to provide electricity to the grid at times of peak demand.  Peaking power plants are 
power plants that generally run only during periods of high demand for electricity, most often 
during the summertime when air conditioning use is at its highest and typically in the late 
afternoon when people are returning from work and many businesses remain open.  The 
proposed power plant would operate up to 20% of the year depending on the demand for 
electricity in the region.  The California Independent System Operator (Cal ISO) would be 
responsible for dispatching the plant to meet electrical demand.   
 
The proposed project uses a “simple-cycle” design, meaning that it uses natural gas combustion 
turbines only, without additional generating equipment, to make electricity.  This design is 
different than a “combined-cycle” design, in which waste heat in the turbine exhaust is used to 
create steam in a heat-recovery steam generator, which powers a steam turbine to generate 
additional electricity.  The simple-cycle design is especially well suited for peaking power plants 
because the turbines can be started up very quickly when demand requires it.  With combined-
cycle turbines, startups take longer because the heat recovery boilers and steam turbine take 
additional time to come up to operating temperature.  Simple-cycle turbines are also well suited 
to peaking applications because peakers, by their nature, are not called upon to run for extended 
periods of time.  This is an important consideration because simple-cycle turbines are inherently 
less efficient than combined-cycle turbines, which recover some of the heat from the turbine 
exhaust that would otherwise be wasted.  Since peaker plants are operated for a relatively small 
number of hours per year, this energy penalty – which translates into additional fuel used to 
generate the same amount of power – is not as much of a concern. 
 
As a peaker plant, the facility will also help to ensure a reliable supply of power as California 
transitions to a greater supply of renewable power sources such as solar and wind power.  As a 
peaker plant, the project will help provide on-demand standby power capacity for grid stability.  
The simple-cycle turbines have a very short startup time and can come on-line very quickly to 
fill in during times when solar energy sources or wind power are not available.  As the California 
Energy Commission has recognized, “some efficient, dispatchable, natural-gas-fired generation 
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will be necessary to integrate renewables into California’s electricity system and meet the state’s 
[Renewable Portfolio Standard] and [Greenhouse Gas] goals.”1  Peaker plants fired by clean-
burning natural gas are well suited to filling this need.  
 
The proposed Marsh Landing will function as a replacement for the existing Contra Costa Power 
Plant (also known as the “Mirant Delta” facility).  The existing Contra Costa Power Plant is an 
older facility which was built in 1964 and is scheduled to be retired when the Marsh Landing 
facility is complete.  The new Marsh Landing facility will replace the existing facility and will 
use modern state-of-the-art generating equipment.  In addition, the new Marsh Landing facility 
will help to eliminate the once-through cooling system at the existing Contra Costa Power Plant, 
which draws cooling water from the San Joaquin River and then discharges it back into the river 
after use.  The new Marsh Landing facility will be a simple-cycle facility that does not use river 
water for cooling or process water requirements.  Mirant Delta, LLC, the owner of the existing 
Contra Costa Power Plant, has applied to have a legally binding permit condition included in its 
existing permit documents that requires the existing facility to shut down and permanently retire 
the Units from service on April 30, 2013.2  The proposed Marsh Landing facility is scheduled to 
start commercial operation the next day, on May 1, 2013.  The interconnection request for the 
Marsh Landing facility assumes that the Contra Costa Power Plant will retire, and therefore 
evaluates only the net increase in capacity associated with Marsh Landing.  This effectively 
means that the Marsh Landing facility would take over transmission capacity on the system that 
is currently utilized by the Contra Costa Power Plant. 
 
3.2 Project Location 
 
The proposed Marsh Landing facility would be located adjacent to the existing Contra Costa 
Power Plant on a 27-acre industrial site on Wilbur Avenue, one mile northeast of the City of 
Antioch, on the southern shore of the San Joaquin River.  The project site is located in 
unincorporated Contra Costa County, although it is in the process of being incorporated into the 
City of Antioch.  Highway 4 and the Antioch Bridge are just east of the site.  Immediately south, 
                                                 
1 California Energy Commission, Final Commission Decision, Avenal Energy, Application for 
Certification (08-AFC-01), Kings County (Dec. 16, 2009) p. 112, Finding of Fact no. 23 
(available at: www.energy.ca.gov/2009publications/CEC-800-2009-006/CEC-800-2009-006-
CMF.PDF). 
2 Mirant Delta, LLC, has agreed to include the following enforceable permit condition in its air 
permits: “Subject to: (i) receipt of final, non-appealable California Public Utilities Commission 
approval of the Tolling Agreement for Units 6 and 7 at the Contra Costa Power Plant by and 
between Mirant Delta, LLC and Pacific Gas and Electric Company and dated as of September 2, 
2009, as amended from time to time, without material condition or modification unacceptable to 
either party thereto in its sole discretion; and (ii) the receipt of all other approvals and consents 
from the relevant local, state and federal governmental agencies (including but not limited to the 
California Independent System Operator) necessary for the shutdown and permanent retirement 
from service of Units 6 and 7; Mirant Delta, LLC will shut down and permanently retire Units 6 
and 7 from service at 2400 PDT on April 30, 2013.”  Mirant Delta has submitted an application 
for an amendment to its Air District permit to incorporate the foregoing permit condition.  Please 
see letter dated May 11, 2010 from Tom Bertollini of Mirant to Craig Ullery of BAAQMD. 
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west and east of the site are existing industrial facilities, including a Pacific Gas and Electric 
Company (PG&E) Substation and the Gateway Generating Station, as well as a recreational 
marina, open space and additional industrial land uses. The proposed site is currently occupied 
by five above-ground fuel storage tanks associated with the existing Contra Costa Power Plant 
site.  The proposed project location is identified on the Project Location Map below.  An aerial 
view of the project site and a plot plan of the proposed Marsh Landing facility are also provided. 
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3.3 How the Project will Operate 
 
The proposed facility will generate electric power for the grid using simple-cycle combustion 
turbines.  The combustion turbines generate power by burning natural gas, which expands as it 
burns and turns the turbine blades which in turn rotate an electrical generator to generate 
electricity.  The main components of a turbine consist of a compressor, combustor, and the 
exhaust section of the turbine.  The compressor compresses combustion air to the combustor 
where the fuel is mixed with the combustion air and burned. Hot exhaust gases then enter the 
power turbine where the gases expand across the turbine blades, rotating a shaft to power the 
electric generator. 
 
After exiting the combustion turbines, the hot exhaust gases are then sent through the post-
combustion emissions controls prior to being exhausted at the stack.  The post-combustion 
emissions controls consist of a Selective Catalytic Reduction (SCR) unit to reduce oxides of 
nitrogen in the exhaust and an oxidation catalyst to reduce organic compounds and carbon 
monoxide in the exhaust. 
 
SCR injects ammonia into the exhaust stream, which reacts with the NOx and oxygen in the 
presence of a catalyst to form nitrogen and water.  A small amount of ammonia is not consumed 
in the reaction and is emitted in the exhaust stream as what is commonly called “ammonia slip”. 
 
An oxidation catalyst oxidizes the carbon monoxide and unburned hydrocarbons in the exhaust 
gases to form CO2.   
 
The schematic diagram below illustrates how a simple-cycle gas turbine power plant such as the 
proposed Marsh Landing Generating Station works. 
 
The facility expects each gas turbine to operate a maximum of 1752 hours/year or nominally 
20% of the year.  A conservative estimate of startups and shutdowns for each gas turbine is 167 
per year.  Each gas turbine is not expected to startup and shutdown more than three times per 
day.  A maximum startup duration would be 30 minutes and a maximum shutdown duration 
would be 15 minutes.  The 30 minutes is a maximum startup duration that is required to warm up 
the SCR unit (NOx abatement system) prior to normal operations.  Emission rates of other 
pollutants, such as CO and POC, may be at normal operating levels after 11 minutes of the 
startup period.  Air emissions from normal operations, startups, and shutdowns are discussed in 
detail in Section 5. 
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3.4 Project Ownership 
 
The Marsh Landing Generating Station would be owned by Mirant Marsh Landing, LLC 
(Applicant), an indirect wholly owned subsidiary of Mirant Corporation.  The adjacent Contra 
Costa Power Plant is owned by a separate Mirant Corporation subsidiary, Mirant Delta, LLC.  
Although Mirant Marsh Landing, LLC, and Mirant Delta, LLC, have a common ultimate 
corporate parent, the two sites will be operated as separate and independent facilities and the 
District is treating them as separate facilities for purposes of air quality regulations.  This issue is 
described in further detail below in Section 7. 
 
3.5 Equipment Specifications 
 
The equipment that Mirant has identified for use at the Marsh Landing Generating Station 
consists of the following: 
 
S-1 Combustion Turbine Generator #1, Siemens SGT6-5000F, Natural Gas Fired, 190 MW, 

2202 MMBtu/hr (HHV) maximum rated capacity; abated by A-1 Oxidation Catalyst, and 
A-2 Selective Catalytic Reduction System (SCR). 

 
S-2 Combustion Turbine Generator #2, Siemens SGT6-5000F, Natural Gas Fired, 190 MW, 

2202 MMBtu/hr (HHV) maximum rated capacity; abated by A-3 Oxidation Catalyst, and 
A-4 Selective Catalytic Reduction System (SCR). 

 
S-3 Combustion Turbine Generator #3, Siemens SGT6-5000F, Natural Gas Fired, 190 MW, 

2202 MMBtu/hr (HHV) maximum rated capacity; abated by A-5 Oxidation Catalyst, and 
A-6 Selective Catalytic Reduction System (SCR). 

 
S-4 Combustion Turbine Generator #4, Siemens SGT6-5000F, Natural Gas Fired, 190 MW, 

2202 MMBtu/hr (HHV) maximum rated capacity; abated by A-7 Oxidation Catalyst, and 
A-8 Selective Catalytic Reduction System (SCR). 

 
S-5 Natural Gas-fired Fuel Preheater, 5 MMBtu/hr (HHV) (Exempt from Air District Permit 

requirements per Regulation 2, Rule 1, Section 114) 
 
S-6 Natural Gas-fired Fuel Preheater, 5 MMBtu/hr (HHV) (Exempt from Air District Permit 

requirements per Regulation 2, Rule 1, Section 114) 
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4. Facility Emissions 
 
This section describes the air pollutant emissions that the Marsh Landing Generating Station will 
have the potential to emit, as well as the principal regulatory requirements to which the 
emissions will be subject.  Detailed emission calculations, including the derivations of emission 
factors, are presented in the appendices. 
 
4.1 Criteria Pollutants 
 
A “criteria” air pollutant is an air pollutant that has had a National Ambient Air Quality Standard 
(NAAQS) established for it by the U.S. EPA. There currently are 7 criteria pollutants: sulfur 
dioxide, nitrogen dioxide, carbon monoxide, ozone, lead, particulate matter less than 10 microns 
in diameter (PM 10), and particulate matter less than 2.5 microns in diameter (PM 2.5).  
Precursor organic compounds (POC) are compounds that are precursor to ozone. 
 
4.1.1 Hourly Emissions from Gas Turbines 
 
The Marsh Landing Generating Station’s generating equipment will have the potential to emit up 
to the following amounts of POC and criteria air pollutants per hour, as set forth in Table 1.  
These are the maximum emission rates for these pollutants from each turbine during normal 
steady-state operations, and will be limited by enforceable permit conditions. 
 

TABLE 1.  STEADY-STATE EMISSIONS RATES 
 

Pollutant One Simple-Cycle Turbine 
Emissions Rate 

(lb/hr) 
NOx (as NO2) 20.83 
CO 10.00 
POC (as CH4) 2.90 
PM10/PM2.5 9.00 
SOx (as SO2) Maximuma 6.21 
SOx (as SO2) Averageb 1.41 

  a Maximum SOx emissions based on 1 grain sulfur per 100 scf of natural gas. 
b Average SOx emissions based on 0.25 grains sulfur per 100 scf of natural gas and an average 
annual firing rate of 1997 MMBtu/hour. 

 
Note that particulate matter from natural gas combustion sources normally has a diameter less 
than one micron.3  The particulate matter will therefore be both PM10 (particulate matter with a 
diameter of less than 10 microns) and PM2.5 (particulate matter with a diameter of less than 2.5 
microns).  PM2.5 is a subset of particulate matter that has recently come under heightened 
regulatory scrutiny, and the District is in the process of developing regulations specifically 
                                                 
3 See AP-42, Table 1.4-2, footnote c, 7/98 (available at 
www.epa.gov/ttnchie1/ap42/ch01/final/c01s04.pdf). 
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directed to controlling PM2.5.  Those regulations are not in place yet, but for this facility the 
District’s existing PM10 regulations will be equally effective in controlling PM2.5 as well because 
all of the PM emissions from this facility will be both PM2.5 and PM10. 
 
4.1.2 Emissions during Gas Turbine Startup, Shutdown, and Tuning Operations 
 
Maximum emissions during turbine startups and combustor tuning operations, when the turbines 
are at low load where they are not as efficient and when emissions control equipment may not be 
fully operational, are summarized in Table 2.  (These operating scenarios are discussed in more 
detail in Sections 5.7, below.)  Table 2 shows the startup emissions limits and tuning emission 
limits for each turbine.  The startup and shutdown limits have been revised from the PDOC 
limits.  The NOx startup limit has been revised from 18.6 lb per 30-minute event to 36.4 lb per 
30-minute event.  The NOx shutdown limit has been revised from 13.1 lb per 15-minute event to 
15.1 lb per 15-minute event. 
 

TABLE 2: GAS TURBINE EMISSIONS 
DURING STARTUP AND TUNING OPERATIONS 

 

Pollutant 

Simple-Cycle 
Startup 

Emissions Rates 
(lb/event)a 

Simple-Cycle 
Startup 

(lb/hour)b 

Simple-Cycle 
Tuning 

Emissions Rates 
(lb/event)c 

Simple-Cycle 
Tuning 

(lb/hour) 

NOx (as NO2) 36.4 45.1 640 80 
CO 216.2 541.3 3600 450 
POC (as CH4) 11.9 28.5 240 30 
PM10/PM2.5 4.5 9.0 72.0 9.0 
SOx (as SO2) 3.11 6.21 49.68 6.21 
a  Startups not to exceed 30 minutes. 
b  Worst case hourly emissions assume 2 startups and one shutdown in one hour. 
c  Tuning events not to exceed 8 hours. 
 
Maximum emissions during gas turbine shutdowns (also discussed in detail in Section 5.7) are 
summarized in Table 3. 
 

TABLE 3. MAXIMUM EMISSIONS PER SHUTDOWN  
 

Pollutant 
Simple-Cycle 

Shutdown Emissions Rate 
(lb/shutdown)a 

NOx (as NO2) 15.1 
CO 111.5 
POC (as CH4) 5.4 
PM10/PM2.5 2.25 
SOx (as SO2) 1.55 

   a  Shutdowns not to exceed 15 minutes. 
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4.1.3 Daily Facility Emissions 
 
Maximum daily emissions of regulated air pollutants emissions for the Marsh Landing 
Generating Station are set forth in Table 4 below.  The values in Table 4 for NOx have been 
revised from the PDOC values based on the increase in NOx startup and shutdown permit limits.  
The Table shows emissions both from the Gas Turbines and from the natural gas fired 
preheaters, which are exempt from District regulatory requirements because of their small size. 
 
These daily emission rates are used to determine what sources at the facility are subject to the 
requirement to use “Best Available Control Technology” pursuant to District New Source 
Review regulation (NSR; Regulation 2, Rule 2).  Pursuant to District Regulation 2-2-301.1, any 
new source that has the potential to emit 10 pounds or more per highest day of POC, NOx, SO2, 
PM10, or CO is subject to the BACT requirement for that pollutant. 
 

TABLE 4.  MAXIMUM DAILY REGULATED CRITERIA  
AIR POLLUTANT EMISSIONS FOR FACILITY. 

 
 Pollutant (lb/day) 
 
 

Source 

Nitrogen 
Oxides 

(as NO2) 

 
Carbon 

Monoxide

Precursor 
Organic 

Compounds

Particulate 
Matter 
(PM10) 

 
Sulfur 

Dioxide
One Simple-Cycle Unit (No 
Tuning)a 616.93 1214.60 119.04 216.0 149.04 

Four Simple-Cycle Units 
(No Tuning)a 2467.70 4858.40 476.14 864.00 596.16 

Total including equipment 
exempt from Air District 
Regulationsb (No 
Combustor Tuning) 

2472.07 4866.55 476.79 864.70 596.42 

One Simple-Cycle Unit 
Combustor Tuningc 1090.29 4734.60 335.84 216.00 149.04 

Four Simple-Cycle Units 
(One Unit Tuning)d 2941.06 8378.40 692.94 864.00 596.16 

Total including equipment 
exempt from Air District 
Regulationsb (with 
Combustor Tuning) 

2945.43 8386.55 693.59 864.70 596.42 

 
a 

NOx, POC, CO and PM10 emission rates based on three startups and three shutdowns per day, with the balance at 
normal operations.  See Appendices for emissions calculations. 

b The two natural gas fired preheaters are exempt from Air District Regulations.  See District Regulation 2-2-214. 
c NOx, POC, CO and PM10 emission rates based on three startups and three shutdowns per day, with 8 hours of 

combustor tuning, and the balance at normal operations.  Each turbine allowed 16 hours combustor tuning per 
year.  See Appendix A for emissions calculations. 

d NOx, CO and POC maximum daily is based on one simple-cycle unit combustor tuning and three simple-cycle 
turbines in normal operations. 
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As Table 4 shows, the gas turbines will emit over 10 pounds per highest day of NOx, CO, POC, 
PM10, and SO2, and are required to use Best Available Control Technology per Regulation 2-2-
301 to limit emissions of these pollutants.  The Air District’s analysis of the Best Available 
Control Technology emission limits for this equipment is described below in Section 5. 
 
The remaining equipment at the facility is not subject to the BACT requirement in District 
Regulation 2, Rule 2.  The natural gas fired preheaters are exempt from District permitting per 
Regulation 2, Rule 1, Section 114.  Each preheater will also not emit over 10 pounds per highest 
day of any pollutant. 
 
4.1.4 Annual Facility Emissions 
 
The maximum annual emissions of regulated air pollutants for the proposed Marsh Landing 
Generating Station project are set forth in Table 5 below.  The values for NOx in Table 5 have 
been revised from the PDOC values based on the increase in NOx startup and shutdown limits 
for the gas turbines.  Table 5 shows the annual emissions from the facility, both from the gas 
turbines and from the exempt natural gas preheaters.  These emissions reflect the 20 percent 
annual capacity factor proposed by the applicant.  Annual facility emissions are used to 
determine whether the facility will need to offset its emissions with Emissions Reduction Credits 
under District Regulations 2-2-202 and 2-2-203.  Offsets are required for NOx and POC 
emissions over 10 tons per year, and for PM10 and SO2 emissions over 100 tons per year. 
 

TABLE 5.  MAXIMUM ANNUAL CRITERIA AIR POLLUTANT  
EMISSIONS FOR THE FACILITY. 

 
 NO2 

(ton/yr
) 

CO 
(ton/yr

) 

POC 
(ton/yr

) 

PM10 
(ton/yr

) 

SO2 
(ton/yr

) 
One Simple-Cycle Gas Turbine 19.643 34.643 3.553 7.884 1.235 
All Four Simple-Cycle Gas Turbines 78.571 138.572 14.210 31.536 4.941 
Total subject to Air District Regulations 78.571 138.572 14.210 31.536 4.941 
Total including exempt natural gas 
preheaters 78.730 138.870 14.234 31.561 4.947 
Notes: See Appendices for Emission Calculations. 
 
These annual emissions rates show that the facility will be required to offset its emissions of NOx 
and POC under District Regulation 2-2-302, because emissions will be over 10 tons per year 
(and for NOx will have to provide credits at a ratio of 1.15 tons of credits per 1 ton of emissions, 
because emissions will be over 35 tons per year).  The facility will not be required to offset its 
PM10 and SO2 emissions under District Regulation 2-2-303 because emissions will be less than 
100 tons per year. 
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4.2 Toxic Air Contaminants 
 
Toxic Air Contaminants (TACs) are a subset of air pollutants that can be harmful to health and 
the environment even in very small amounts.  Table 6 provides a summary of the maximum 
annual facility toxic air contaminant (TAC) emissions from the project.   
 

TABLE 6.  MAXIMUM FACILITY TOXIC AIR CONTAMINANT (TAC) EMISSIONS 
 

      Acute Chronic 
      Risk Screening Risk Screening
  Project Project Trigger Level Trigger Level 
Toxic Air Contaminant lb/hour lb/year (lb/hr) (lb/yr) 
1,3-Butadiene 0.00110 1.92 None 0.63 
Acetaldehyde 11.05 2301 None 38 
Acrolein 0.595 294 0.0055 14 
Ammonia 123 216043 7.1 7700 
Benzene 0.221 202 2.9 3.8 
Benzo(a)anthracene 0.000195 0.342 None None 
Benzo(a)pyrene 0.000120 0.210 None 0.0069 
Benzo(b)fluoranthene 0.000098 0.171 None None 
Benzo(k)fluoranthene 0.000095 0.166 None None 
Chrysene 0.000218 0.381 None None 
Dibenz(a,h)anthracene 0.000203 0.356 None None 
Ethylbenzene 0.282 271 None 43 
Formaldehyde 39.98 7785 0.12 18 
Hexane 2.24 3920 None 270000 
Indeno(1,2,3-cd)pyrene 0.000203 0.356 None None 
Naphthalene 0.0143 25.1 None None 
Propylene 6.66 11664 None 120000 
Propylene Oxide 0.413 723 6.8 29 
Toluene 0.848 1074 82 12000 
Xylene (Total) 0.225 395 49 27000 
Sulfuric Acid Mist 
(H2SO4) 20.77 9097 0.26 39 
Benzo(a)pyrene equivalents 0.000394 0.691 None 0.0069 
Specified PAHs 0.00113 1.98 None None 

 
Notes: Total of Hazardous Pollutants listed in Section 112(b) of the Federal Clean Air Act = 8.5 tons/year.  Section 
112(b) list does not include ammonia, propylene, or sulfuric acid mist.  The project is not a major source of 
hazardous air pollutants under the Clean Air Act.  Emissions from the exempt natural gas fired preheaters are 
included.  Polycyclic Aromatic Hydrocarbons (PAHs) impacts are evaluated as Benzo(a)pyrene equivalents. 

The following compounds are PAHs. 
 
     Equivalency 
PAHs     Factor 
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Benzo(a)anthracene   0.1 
Benzo(a)pyrene    1 
Benzo(b)fluoranthrene   0.1 
Benzo(k)fluoranthene   0.1 
Chrysene    0.01 
Dibenz(a,h)anthracene   1.05 
Indeno(1,2,3-cd)pyrene   0.1 

 
Table 6 is also a summary of the emissions used as input data for air pollutant dispersion models 
used to assess the increased health risk to the public resulting from the project.  The ammonia 
emissions shown are based upon a worst-case ammonia emission concentration of 10 ppmvd  
@ 15% O2 from the gas turbine SCR systems.  The detailed emission calculations for the project 
are presented in Appendix A.  The chronic and acute screening trigger levels shown are per 
Table 2-5.1 of Regulation 2, Rule 5. 
 
If emissions are above certain established screening levels prescribed in Table 2-5-1 of 
Regulation 2, Rule 2, a health risk assessment is required.  Where no acute trigger level is listed 
for a TAC, none has been established for that TAC.  Based on the information contained in Table 
6, a health risk assessment is required by District Regulation 2, Rule 5.  The health risk 
assessment is conducted to determine the potential impact on public health resulting from the 
worst-case TAC emissions from the project. 
 
The results of the health risk assessment are discussed in full in Section 8 of this document.  
Briefly, the health risk assessment found a maximum increased cancer risk of 0.03 in one million 
for the maximally exposed individual near the facility.   Under District Regulation 2-5, these 
carcinogenic risk levels are less than significant because they are less than 1.0 in one million.  
The highest chronic non-cancer hazard index for the project is 0.003 and the highest acute non-
cancer hazard index for the project is 0.3.  These non-cancer risks are less than significant under 
District Regulation 2-5 because they are less than 1.0. 
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5. Best Available Control Technology (BACT) 
 
The District’s New Source Review regulations require the proposed Marsh Landing Generating 
Station to utilize the “Best Available Control Technology” (“BACT”) to minimize air emissions, 
as discussed in more detail below.  This section describes how the BACT requirements will 
apply to the facility.   
 
5.1 Introduction 
 
District Regulation 2-2-301 requires that the Marsh Landing Generating Station use the Best 
Available Control Technology to control NOx, CO, POC, PM10, and SOx emissions from sources 
that will have the potential to emit over 10 pounds per highest day of each of those pollutants.  
Pursuant to Regulation 2-2-206, BACT is defined as the more stringent of: 
 
(a) “The most effective control device or technique which has been successfully utilized for the 

type of equipment comprising such a source; or   
 
(b) The most stringent emission limitation achieved by an emission control device or technique 

for the type of equipment comprising such a source: or   
 
(c) Any emission control device or technique determined to be technologically feasible and 

cost-effective by the APCO, or 
 
(d) The most effective emission control limitation for the type of equipment comprising such a 

source which the EPA states, prior to or during the public comment period, is contained in 
an approved implementation plan of any state, unless the applicant demonstrates to the 
satisfaction of the APCO that such limitations are not achievable.  Under no circumstances 
shall the emission control required be less stringent than the emission control required by 
any applicable provision of federal, state or District laws, rules or regulations.” 

 
The type of BACT described in definitions (a) and (b) must have been demonstrated in practice 
and is referred to as “BACT 2”.  This type of BACT is termed “achieved in practice”.  The 
BACT category described in definition (c) is referred to as “technologically feasible/cost-
effective” and it must be commercially available, demonstrated to be effective and reliable on a 
full-scale unit, and shown to be cost-effective on the basis of dollars per ton of pollutant abated.  
This is referred to as “BACT 1”.  BACT specifications (for both the “achieved in practice” and 
“technologically feasible/cost-effective” categories) for various source categories have been 
compiled in the BAAQMD BACT Guideline. 
 
The simple-cycle turbines are subject to BACT under the District’s New Source Review 
regulations (Regulation 2, Rule 2, Section 301) for NOx, CO, POC, PM10, and SOx because each 
unit will have the potential to emit more than 10 pounds per highest day of those pollutants.  The 
following sections provide the basis for the District BACT analyses for this equipment. 
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5.2 Best Available Control Technology for Oxides of Nitrogen (NOx) 
 
Oxides of Nitrogen (NOx) are 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 
molecules in the combustion air to dissociate into individual nitrogen atoms, which then combine 
with oxygen atoms to form nitric oxide (NO) and nitrogen dioxide (NO2).  This reaction 
primarily forms NO (95% to 98%) and only a small amount of NO2 (2% to 5%), but the NO 
eventually oxidizes and converts to NO2 in the atmosphere.  NO2 is a reddish-brown gas with 
detectable odor at very low concentrations.  NO and NO2 are generally referred to collectively as 
“NOx”.4  NOx is a precursor to the formation of ground-level ozone, the principal ingredient in 
smog.   
 
The Air District has examined technologies that may be effective to control NOx emissions in 
two general areas: combustion controls that will minimize the amount of NOx created during 
combustion; and post-combustion controls that can remove NOx from the exhaust stream after 
combustion has occurred. 
 
 Combustion Controls 
 
The formation of NOx during combustion is highly dependent on the primary combustion zone 
temperature, as the formation of NOx increases exponentially with temperature.  There are 
therefore three basic strategies to reduce thermal NOx in the combustion process: 

• Reduce the peak combustion temperature 
• Reduce the amount of time the air/fuel mixture spends exposed to the high combustion 

temperature 
• Reduce the oxygen level in the primary combustion zone 

 
It should be noted, however, that techniques that control NOx by reducing combustion 
temperatures may involve a trade-off with the formation of other pollutants.  Reducing 
combustion temperatures to limit NOx formation can decrease combustion efficiency, resulting 
in increased byproducts of incomplete combustion such as carbon monoxide and unburned 
hydrocarbons.  (Unburned hydrocarbons from natural gas combustion consist of methane, ethane 
and precursor organic compounds.)  The Air District prioritizes NOx reductions over carbon 
monoxide and POC emissions, however, because the Bay Area is not in compliance with 
applicable ozone standards, but does comply with carbon monoxide standards.  The Air District 
therefore requires applicants to minimize NOx emissions to the greatest extent feasible, and then 

                                                 
4 NOx can also be formed (1) when a nitrogen-bound hydrocarbon fuel is combusted, resulting in 
the release of nitrogen atoms from the fuel (fuel NOx) and (2) NOx can be formed by organic free 
radicals and nitrogen in the earliest stages of combustion (prompt NOx).  Natural gas does not 
contain significant amounts of fuel-bound nitrogen, therefore thermal NOx is the primary 
formation mechanism for natural gas fired gas turbines.  References to NOx formation during 
combustion in this analysis refer to “thermal NOx”, NOx formed from nitrogen in the combustion 
air. 
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optimize CO and POC emissions for that level of NOx control.  This is a trade-off that must be 
kept in mind when selecting appropriate emissions control technologies for these pollutants. 
 
The Air District has identified the following available combustion control technologies for 
reducing NOx emissions from the combustion turbines. 
 
Steam/Water Injection:  Steam or water injection was one of the first NOx control techniques 
utilized on gas turbines.  Water or steam is injected into the combustion zone to act as a heat 
sink, lowering the peak flame temperature and thus lowering the quantity of thermal NOx 
formed.  The injected water or steam exits the turbine as part of the exhaust.  The lower peak 
flame temperature can also reduce combustion efficiency and prevent complete combustion, and 
so carbon monoxide and POC emissions can increase as water/steam-to-fuel ratios increase.  In 
addition, the injected steam or water may cause flame instability and can cause the flame to 
quench (go out).  Water/steam injection in the combustion turbines used in conjunction with 
Low-NOx burners can achieve NOx emissions as low as 25 ppm @ 15% O2.5 
 
Dry Low-NOx Combustors:  Another technology that can control NOx without water/steam 
injection is Dry Low-NOx combustion technology.  Dry Low-NOx Combustors reduce the 
formation of thermal NOx through (1) “lean combustion” that uses excess air to reduce the 
primary combustion temperature; (2) reduced combustor residence time to limit exposure in a 
high temperature environment; (3) “lean premixed combustion” that reduces the peak flame 
temperature by mixing fuel and air in an initial stage to produce a lean and uniform fuel/air 
mixture that is delivered to a secondary stage where combustion takes place; and/or (4) two-
stage rich/lean combustion using a primary fuel-rich combustion stage to limit the amount of 
oxygen available to combine with nitrogen and then a secondary lean burn-stage to complete 
combustion in a cooler environment.  Dry Low-NOx combustors can achieve NOx emissions as 
low as 9 ppm.6   
 
Catalytic Combustors:  Catalytic combustors, marketed under trade names such as XONON™, 
use a catalyst to allow the combustion reaction to take place with a lower peak flame temperature 
in order to reduce thermal NOx formation.  XONON™ uses a flameless catalytic combustion 
module followed by completion of combustion (at lower temperatures) downstream of the 
catalyst.  Catalytic combustors such as XONON™ have not been demonstrated on large-scale 
utility gas turbines such as the Siemens F Class or GE Frame 7FA.  The technology has been 
successfully demonstrated in a 1.5 megawatt simple-cycle pilot facility, and it is commercially 
available for turbines rated up to 10 megawatts, but it is not currently available for turbines of 
the size proposed for the Marsh Landing. 

                                                 
5 M. Schorr, J. Chalfin, GE Power Systems, “Gas Turbine NOx Emissions Approaching Zero – 
Is it Worth the Price?”, 9/99, pg. 2 
6 J. Kovac, :Advanced SGT6-5000F Development”, Power-Gen International 2008-Orlando, 
Florida, Siemens Energy Inc., See pg 8. 



25 
Final Determination of Compliance, June 2010 

Marsh Landing Generating Station 

 
 Post-Combustion Controls 
 
The Air District has identified the following post-combustion controls that can remove NOx from 
the emissions stream after it has been formed.   
 
Selective Catalytic Reduction (SCR):  Selective catalytic reduction injects ammonia into the 
exhaust stream, which reacts with the NOx and oxygen in the presence of a catalyst to form 
nitrogen and water.  NOx conversion is sensitive to exhaust gas temperature, and performance 
can be limited by contaminants in the exhaust gas that may mask or poison the catalyst.  A small 
amount of ammonia is not consumed in the reaction and is emitted in the exhaust stream as what 
is commonly called “ammonia slip”.  The SCR catalyst requires replacement periodically.  SCR 
is a widely used post-combustion NOx control technique on utility-scale gas turbines, usually in 
conjunction with combustion controls. 
 
Selective non-catalytic reduction (SNCR):  Selective non-catalytic reduction 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 1400° to 2100° F7 and is most 
commonly used in boilers because combustion turbines do not have exhaust temperatures in that 
range.  Selective non-catalytic reduction (SNCR) requires a temperature window that is higher 
than the exhaust temperatures from utility combustion turbine installations. 
 
EMx™:  EMx™ (formerly SCONOx™) is a catalytic oxidation and absorption technology that 
uses a two-stage catalyst/absorber system for the control of NOx, CO, VOC and optionally SOx 
emissions for gas turbine applications.  A coated catalyst oxidizes NO to NO2, CO to CO2, and 
VOCs to CO2 and water, and the NO2 is then absorbed onto the catalyst surface where it is 
chemically converted to and stored as potassium nitrates and nitrites.  A proprietary regenerative 
gas is periodically passed through the catalyst to desorb the NO2 from the catalyst and reduce it 
to elemental nitrogen (N2).  No ammonia is used by the EMx™ process.  The EMx™ catalyst 
requires replacement periodically.  EMx™ has been successfully demonstrated on several small 
combustion turbine projects up to 45 megawatts, and the manufacturer has claimed that it can be 
effectively scaled up and made available for utility-scale turbines.  The District is not aware of 
any EMx™ installations for the following applications: simple-cycle gas turbine, a peaking unit, 
or on a gas turbine of this size (190 MW). 

                                                 
7 NSCR discussion is from Institute of Clean Air Companies website: 
www.icac.com/i4a/pages/index.cfm?pageID=3399. 
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Proposed BACT for NOx for Simple-Cycle Gas Turbines 
 
 Combustion Controls 
 
The Applicant has proposed the use of Dry Low-NOx combustors as BACT for the simple-cycle 
gas turbines.  Dry Low-NOx combustors are technologically feasible and commonly used at 
facilities of this type, and they are the most effective technology available for NOx control.  This 
emissions control technology therefore satisfies the District’s BACT requirement. 
 
 Post-Combustion Controls 
 
The Applicant has proposed the use of Selective Catalytic Reduction (SCR) as BACT for the 
simple-cycle gas turbines. 
 
Selective Catalytic Reduction (SCR) can achieve NOx emissions of 2.5 ppm for simple-cycle 
turbines.  This is the most effective level of control that can be achieved by post combustion 
controls.  There is no NOx emissions data for an EMx™ installation on a gas turbine of this size 
and in peaking service.  EMx™ may also be able to achieve NOx emissions of 2.5 ppm for 
simple-cycle turbines.  If the applicant had proposed EMx™ as the post-combustion NOx 
controls, then the District would consider the technology as BACT for the simple-cycle gas 
turbines. 
 
In addition to NOx, the District also compared the potential ancillary environmental impacts 
inherent in SCR and EMx™ to determine whether EMx™ should be considered more “effective” 
for purposes of the BACT analysis.  In particular, the District evaluated the potential impacts 
from ammonia emissions that would occur from using SCR.  The use of SCR will result in 
ammonia emissions because some of the ammonia used in the reaction to convert NOx to 
nitrogen and water does not get reacted and remains in the exhaust stream.  The excess or 
unreacted ammonia emissions are known as “ammonia slip”.  Ammonia is a toxic chemical that 
can irritate or burn the skin, eyes, nose, and throat, and it also has the potential for reacting with 
nitric acid under certain atmospheric conditions to form particulate matter (Secondary PM).   
 
With respect to the potential toxic impacts from ammonia slip emissions, the Air District has 
conducted a health risk assessment using air dispersion modeling to evaluate the potential health 
impacts of all toxics emissions from the facility, including ammonia slip.  This assessment 
showed an acute hazard index of 0.3 and a chronic hazard index of 0.003.  (See Health Risk 
Assessment in the Appendices.)  A hazard index under 1.0 is considered less than significant.  
This minimal additional toxic impact of the ammonia slip resulting from the use of SCR is not 
significant and is not a sufficient reason to eliminate SCR as a control alternative. 
 
The District also considered the potential environmental impact that may result from the use of 
SCR involves ammonia transportation and storage.  The proposed facility will utilize aqueous 
ammonia in a 19% (by weight) solution for SCR ammonia injection, which will be transported to 
the facility and stored on-site in tanks.  The transportation and storage of ammonia presents a 
risk of an ammonia release in the event of a major accident.  These risks will be addressed in a 
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number of ways under safety regulations and sound industry safety codes and standards.  These 
safety measures include the Risk Management Plan requirement pursuant to the California 
Accidental Release Prevention Program, which must include an off-site consequences analysis 
and appropriate mitigation measures; a requirement to implement a Safety Management Plan 
(SMP) for delivery of ammonia and other liquid hazardous materials; a requirement to instruct 
vendors delivering hazardous chemicals, including aqueous ammonia, to travel certain routes; a 
requirement to install ammonia sensors to detect the occurrence of any potential migration of 
ammonia vapors offsite; a requirement to use an ammonia tank that meets specific standards to 
reduce the potential for a release event; and a requirement to conduct a “Vulnerability 
Assessment” to address the potential security risk associated with storage and use of aqueous 
ammonia onsite.  With these safeguards in place, the risks from catastrophic ammonia releases 
from SCR systems can be mitigated to a less than significant level.  The Energy Commission 
will also be evaluating these risks further through its CEQA-equivalent environmental review 
process and will impose mitigating conditions as necessary to ensure that the risks are less than 
significant.  For all of these reasons, the potential environmental impact from aqueous ammonia 
transportation and storage does not justify the elimination of SCR as a control alternative. 
 
Finally, the District also evaluated the potential for ammonia slip to have ancillary impacts on 
secondary particulate matter.  Secondary particulate matter in the Bay Area is mostly ammonium 
nitrate.8  The District has historically believed that ammonia was not a significant contributor to 
secondary particulate matter because the Bay Area is “nitric-acid limited”.  This means that the 
formation of ammonium nitrate is constrained by the amount of nitric acid in the atmosphere and 
not driven by the amount of ammonia in the atmosphere.  Where an area is nitric acid limited, 
emissions of additional ammonia will not contribute to secondary particulate matter formation 
because there is not enough nitric acid for it to react with. 
 
The District has recently started reconsidering the extent to which this situation is correct, 
however.  This further evaluation has generally confirmed (preliminarily at least) that the Bay 
Area is in fact nitric-acid limited, although it has shown that secondary particulate formation 
mechanisms are highly complex and that the District’s historical assumptions that ammonia 
emissions play no role whatsoever in secondary PM formation may, in hindsight, have been 
overly simplistic.  The focus of the Air District’s further evaluation has been a computer 
modeling exercise designed to predict what PM2.5 levels will be around the Bay Area, given 
certain assumptions about emissions of PM2.5 and its precursors, about regional atmospheric 
chemistry, and about prevailing meteorological conditions.  This information was used to create 
a computer model of regional PM2.5 formation in the Bay Area from which predictions can be 
drawn about how emissions of PM2.5 precursors will impact regional ambient PM2.5 
concentrations.  The Air District’s report on its computer modeling exercise has not been 
finalized, but the draft report concludes that regional ammonium nitrate buildup is limited by 
nitric acid, not by ammonia.9  The draft report does find that the amount of available nitric acid 
is not uniform but varies in different locations around the Bay Area, and consequently the 

                                                 
8 See BAAQMD, Draft Report, Fine Particulate Matter Data Analysis and Modeling in the Bay 
Area (Draft, Oct. 1, 2009), at p. 8 (Draft PM2.5 Modeling Report).  The Air District anticipates 
issuing a final report in the near future. 
9 Draft PM2.5 Modeling Report at p. E-3 & p. 30. 
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potential for ammonia emissions to impact PM2.5 formation varies around the Bay Area.  
Specifically, according to the draft report, the model predicts that a reduction of 20% in total 
ammonia emissions throughout the Bay Area would result in changes in ambient PM2.5 levels of 
between 0% and 4%, depending on the availability of nitric acid, leaving open the potential that 
ammonia restrictions could form a useful part of a regional strategy to reduce PM2.5.10  The draft 
report therefore restates the general conclusion that the Bay Area is nitric-acid limited, although 
it finds that reductions in the region’s ammonia inventory could potentially achieve reductions in 
PM2.5 concentrations in areas that may have sufficient available nitric acid.11  (The draft report 
cautions that its assumptions regarding the availability of nitric acid may be misleading, 
however, because of the preliminary nature of the ammonia emissions inventory used for 
modeling.)  Notably, the model also predicts that the Antioch area where the facility would be 
located has low levels of available nitric acid, in the vicinity of 0.25 ppb.12 
 
The District does not believe that these indications from its draft PM2.5 data and modeling 
analysis provide a sufficient basis to disqualify SCR as a BACT technology at Marsh Landing 
based on its potential for ammonia slip emissions.  As the report itself notes, the District’s work 
in this area is still at a preliminary stage and it is difficult to draw any firm conclusion about 
secondary PM formation from it at this time.  Moreover, secondary particulate formation is a 
highly complex atmospheric process, making it especially difficult to estimate how a specific 
facility’s ammonia slip emissions might impact ambient PM levels.  The District therefore notes 
the results of its recent work on secondary particulate matter and will be conducting additional 
work in this area going forward, but has concluded that there is not enough conclusive evidence 
at this stage that this facility could have a significant particulate matter impacts because of 
ammonia slip emissions from the SCR system on which to base a BACT determination. 
 
In addition, the District notes that secondary PM formation from ammonia slip is a cold-weather 
phenomenon that occurs only in the winter.  This is because ammonium nitrate volatilizes at 
higher temperatures and only exists in a particulate phase in cold weather.13  Moreover, the times 
when the Bay Area experiences problems with high ambient PM levels in the air are during the 
winter months (primarily November through February).  The Marsh Landing facility will be a 
peaker plant, however, which operates during periods of peak demand which normally occur 
during the hot summer months, when air conditioning use is heavy.  The District therefore 
concludes that potential secondary PM formation from ammonia slip would not be a significant 
concern at Marsh Landing because the facility will operate primarily in weather conditions 
where ammonium nitrate secondary PM cannot form, and at times of the year when PM pollution 
is less of a concern. 
 

                                                 
10 Draft PM2.5 Modeling Report at pp. E-3 – E-4. 
11 Draft PM2.5 Modeling Report at p. 30. 
12 Draft PM2.5 Modeling Report, Figure 17, p. 31. 
13 Draft PM2.5 Modeling Report at p. 10.  
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The District also notes that capital cost for EMx™ are significantly higher than that of SCR.  
Based on information provided by Emerachem (EMx™ manufacturer) in 200814 the capital cost 
for a F-Class gas turbine EMx™ system would be $18,700,000 and SCR would be $7,900,000. 
 
Finally, the District also notes that although the manufacturer claims that EMx™ can be 
effectively scaled up from the smaller turbines on which it has demonstrated to the larger 
turbines at the proposed Marsh Landing facility, earlier attempts to demonstrate the technology 
in practice have not been without problems.  For example, the first attempt to scale the 
technology up from very small turbines (~5 MW) to the 50-MW range was at the Redding Power 
Plant Unit #5, a 45-MW combined-cycle facility in Shasta County, CA.  The Shasta County Air 
Quality Management District evaluated EMx™ at that facility under a demonstration NOx limit 
of 2.0 ppm (equivalent to what SCR can achieve for a combined-cycle unit).  After three years of 
operation, the Shasta County AQMD evaluated whether the facility was meeting this 
demonstration limit with EMx™, and concluded that “Redding Power is not able to reliably and 
continuously operate while maintaining the NOx demonstration limit of 2.0 ppmvd @ 15% 
O2.”15  Although the manufacturer maintains that such problems have been overcome, concerns 
remain about how consistently the technology would be able to perform if it is further scaled up 
to 190-MW turbines, especially where it would be the first time the technology would be tried on 
turbines of this size. 
 
These concerns would be further compounded by the fact that Marsh Landing will be a simple-
cycle peaker plant, not a combined-cycle or cogeneration facility like other facilities where 
EMx™ has been installed.  As simple-cycle turbines, the Marsh Landing turbines will have an 
exhaust temperature that is higher than seen at other facilities that the District is aware of 
currently using EMx™.  The proposed Marsh Landing turbines will operate at temperatures in 
the range of 750°F to 1000°F, which raises concerns about how easily EMx™ could be applied at 
Marsh Landing.  Furthermore, EMx™ requires steam as part of the catalyst regeneration process.  
Unlike combined-cycle and cogeneration facilities, simple-cycle facilities like Marsh Landing do 
not have any steam production.  And there is an additional concern involving the damper 
systems that would be required with EMx™ to ensure proper regeneration gas distribution.  
Peaker plants require more rapid startups and more frequent load changes than combined-cycle 
and cogeneration plants, and to the District’s knowledge the effectiveness and longevity of these 
damper systems has not been demonstrated under these conditions. 
 
Given the uncertainties that still remain in understanding how secondary PM formation is 
impacted by ammonia slip, the significant additional cost that would be necessary to implement 
EMx™, and the concern that scaling EMx™ up to fit this facility could involve significant 
implementation problems, the District has concluded that EMx™ should not be required here as a 
BACT technology.  If an applicant proposed the use of EMx™ as BACT for NOx emissions, then 

                                                 
14 Attachment in an email dated 9/8/08 from Jeff Valmus of Emerachem to Weyman Lee 
BAAQMD.  Please see pdf file, EMx BACT economic analysis (final)-09072008.pdf. 
15 Letter from R. Bell, Air Quality District Manager, Shasta County Air Quality Management 
District, to R. Bennett, Safety & Environmental Coordinator, Redding Electric Utility, June 23, 
2005. 



30 
Final Determination of Compliance, June 2010 

Marsh Landing Generating Station 

the District would be willing to consider EMx™ as a BACT control technology for gas turbines.  
However, the District has not found sufficient basis to require it to be used as BACT instead of 
SCR. 
 
Based on this review, the District has concluded that SCR meets the District’s BACT 
requirement.  The proposed project would therefore comply with BACT for NOx.   
 
Determination of BACT emissions limit for NOx for Simple-Cycle Gas Turbines 
 
The District is also proposing to establish a BACT emissions limit in the permit of 2.5 ppm 
(averaged over one hour), which is the most stringent limit that has been achieved in practice at 
any other similar facility and is the most stringent limit that would be technologically feasible.  
 
To determine the most stringent emissions limit that has been achieved in practice, the District 
evaluated other similar simple-cycle natural gas fired turbines.  Common simple-cycle gas 
turbine units proposed for use for intermediate peaking and peaking power in California are 
General Electric LMS-100 gas turbines (100 MW) and LM6000 gas turbines (49 MW).  Both of 
these gas turbines are smaller than the 190 MW capacity of the simple-cycle gas turbines 
proposed for the Marsh Landing Generating Station, but they operate in a similar manner and are 
appropriate for comparison with this facility.  Numerous projects have been permitted with the 
LMS-100 gas turbines.  The LM6000 gas turbines have been installed at numerous sites across 
the State to provide peaking power. 
 
The District reviewed the NOx emissions limits of power plants using large turbines in a simple-
cycle mode abated by SCR systems.  The District also reviewed BACT determinations at the 
EPA RACT/BACT/LAER Clearinghouse, ARB BACT Clearinghouse and recent projects 
undergoing CEC licensing.  Some of the LMS100 simple-cycle gas turbine permits and LM6000 
simple-cycle gas turbine permits with NOx limits are shown in the Table below. 
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TABLE 7.  NOX EMISSION LIMITS FOR LARGE SIMPLE-CYCLE POWER PLANTS 
USING SCR 

 
Facility NOx (ppmvd @ 15% O2) 
Los Esteros Critical Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 5.0 (3-hr) 

Panoche Energy Center, SJVAPCD 
GE LMS100 Gas Turbines, 100 MW each 2.5 (1-hr) 

Walnut Creek Energy Park, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2.5 (1-hr) 

Sun Valley Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2.5 (1-hr) 

CPV Sentinel Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2.5 (1-hr) 

Lambie Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2.5 (1-hr) 

Riverview Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2.5 (1-hr) 

Wolfskill Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2.5 (1-hr) 

Goosehaven Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2.5 (1-hr) 

San Francisco Electric Reliability Project, 
BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 

2.5 (1-hr) 

Pastoria Energy Facility, SJVAPCD 
GE Frame 7FA 160 MW each 2.5 (1-hr) 

Notes: GE LMS100 gas turbines (100 MW) and GE LM6000 gas turbines (49 MW) are smaller than the 
Marsh Landing simple-cycle gas turbines (190 MW). 

 
As the Table shows, emissions of 2.5 ppm NOx averaged over 1-hour is the most stringent 
emission limitation that has been determined to be achievable at any similar facility using SCR 
for NOx control.   
 
The District examined only simple-cycle turbines in this review because simple-cycle turbines 
operate differently than combined-cycle turbines and cannot achieve the same NOx emissions 
performance as combined-cycle turbines, which are typically capable of meeting a 2.0 ppm limit.  
Simple-cycle turbines have higher exhaust gas temperatures than combined-cycle turbines 
because they do not use a heat recovery steam boiler, which removes some of the heat from the 
exhaust and reduces the exhaust gas temperature.  For this facility, the turbine exhaust 
temperatures from the simple-cycle turbines will exceed 1000 degrees F, according to the permit 
application.  These high exhaust temperatures can damage a standard SCR catalyst.  As a result, 
simple-cycle turbines must use less-efficient high-temperature SCR catalysts, or must introduce 
a large amount of dilution air to cool the exhaust if they use a standard SCR catalyst.  Both of 
these approaches lead to less efficient SCR performance as compared to a combined-cycle 
operation.  High-temperature catalysts typically have a lower NOx conversion efficiency as 
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compared to conventional SCR catalysts operating at a lower operating temperature.  These 
catalysts have NOx conversion efficiency below 90% at elevated temperatures above 800ºF,16 
whereas standard catalysts have NOx conversion efficiencies of greater than 90% at 600 to 
700ºF.17  Dilution air fans can be used to cool the exhaust prior to entering the SCR system, but 
this approach has its own drawbacks.  The introduction of dilution air may cool the exhaust into 
the appropriate temperature window, but there may be exhaust hot spots that lower catalyst NOx 
conversion rates.  Optimum SCR performance requires uniform temperature profile, flow profile, 
and NOx concentration profile across the SCR catalyst face, and introducing large amounts of 
dilution air disrupts this uniformity.  Changing turbine loads also tends to disrupt this uniformity, 
which makes controlling NOx more difficult with the simple-cycle peaking turbines proposed for 
the Marsh Landing facility.  The facility will operate in a load-following mode some of the time 
and this would mean non-steady-state operation where the exhaust temperature, flowrate, and 
NOx concentration all vary as the turbine load is changing.  For all of these reasons, the District 
has concluded that the NOx emissions performance that can be achieved with combined-cycle 
turbines would not be achievable for simple-cycle turbines.  The District has therefore reviewed 
only simple-cycle turbines in evaluating what emissions limits have been achieved in practice by 
other facilities.  As shown in Table 7, 2.5 ppm is the most stringent emissions limitation that has 
been achieved by such facilities. 
 
The Air District has therefore determined that 2.5 ppm, averaged over 1-hour, is the BACT 
emission limit for NOx for the simple-cycle gas turbines.  The Air District is also requiring 
corresponding hourly, daily and annual mass emissions limits.  Compliance with the NOx permit 
limits will be demonstrated on a continuous basis using a Continuous Emissions Monitor. 
 
This BACT emissions limit is consistent with the Air District’s BACT Guidelines for this type of 
equipment.  District BACT Guideline 89.1.3 does not specify BACT 1 (technologically feasible 
and cost-effective) for NOx for a simple-cycle gas turbine with a rated output > 40 MW.  District 
BACT Guideline 89.1.3 does specify BACT 2 (achieved in practice) as 2.5 ppmvd @ 15% O2 
averaged over one hour, typically achieved through the use of High Temperature Selective 
Catalytic Reduction (SCR) with ammonia injection in conjunction with steam or water injection. 
 
Finally, the Marsh Landing Generating Station is capable of quick starts and also rapidly 
changing loads to meet electrical system needs.  The simple-cycle gas turbines will have the 
ability to change loads at rates exceeding 25 MW per minute.  It is difficult for the NOx control 
system to respond to these rapid changes in load (greater than 25 MW per minute).  Therefore, 
the District is imposing a transient load condition that would allow the facility to meet an 
alternate permit limit of 2.5 ppm NOx averaged over 3 hours for any transient hour with a change 
in load exceeding 25 MW per minute.  Please see Section 5.7 for additional discussion. 

                                                 
16 BASF, High Temperature SCR for simple-cycle gas turbine applications, 2007. 
17 BASF, NOxCat™ VNX SCR Catalyst for natural gas turbines and stationary engines, 2009. 
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5.3 Best Available Control Technology for Carbon Monoxide (CO) 
 
Carbon monoxide is a colorless odorless gas that is a product of incomplete combustion.  The 
District is imposing a BACT permit limit of 2.0 ppm CO (averaged over one hour).  A 2.0 ppm 
BACT limit for this facility would be lower than what has been achieved in practice for other 
similar simple-cycle turbines, and would be the lowest emissions limit that would be 
technologically feasible and cost-effective.  This emissions rate will be achieved through the use 
of good combustion practices and an oxidation catalyst, which are the most stringent available 
controls.  
 
The District began its BACT analysis by evaluating the most effective control device and/or 
technique that has been achieved in practice at similar facilities, or is technologically feasible 
and cost-effective, pursuant to the District’s definition of BACT in Regulation 2-2-206.  As with 
NOx, the Air District has examined both combustion controls to reduce the amount of carbon 
monoxide generated and post-combustion controls to remove carbon monoxide from the exhaust 
stream. 
 
 Combustion Controls 
 
Carbon monoxide is formed by incomplete combustion.  Incomplete combustion occurs when 
there is not enough air to fully combust the fuel, and when the air and fuel are not properly 
mixed due to poor combustor tuning.  Maximizing complete combustion by ensuring an 
adequate air/fuel mixture with good mixing will reduce carbon monoxide emissions by 
preventing its formation in the first place.   
 
Increasing combustion temperatures can also promote complete combustion, but doing so will 
increase NOx emissions due to thermal NOx formation as described in the previous section.  The 
Air District prioritizes NOx control over carbon monoxide control because the Bay Area is not in 
compliance with the federal standards for ozone, which is formed by NOx emissions reacting 
with other pollutants in the atmosphere.  The Air District therefore does not favor increasing 
combustion temperatures to control carbon monoxide.  Instead, the Air District favors 
approaches that reduce NOx to the lowest achievable rate and then optimize carbon monoxide 
emissions for that level of NOx emissions. 
 
Good Combustion Practices:  The Air District has identified good combustion practices as an 
available combustion control technology for minimizing carbon monoxide formation during 
combustion.  Good combustion practices utilize “lean combustion” – large amount of excess air – to 
produce a cooler flame temperature to minimize NOx formation, while still ensuring good air/fuel 
mixing with excess air to achieve complete combustion, thus minimizing CO emissions.  These 
good combustion practices can be used with the low-NOx combustion technology selected for 
minimizing NOx emissions (Dry Low-NOx Combustors). 
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 Post-Combustion Controls 
 
The Air District has also identified two post-combustion technologies to remove carbon 
monoxide from the exhaust stream. 
 
Oxidation Catalysts:  An oxidation catalyst oxidizes the carbon monoxide in the exhaust gases 
to form CO2.  Oxidation catalysts are a proven post-combustion control technology widely in use 
on large gas turbines to abate CO and POC emissions.   
 
EMx™:  EMx™, described above in the NO2 discussion, is a multimedia control technology that 
abates CO and POC emissions as well as NOx.  EMx™ technology uses a catalyst to oxidize 
carbon monoxide emissions to form CO2, and is therefore also an oxidation catalyst.  However, it 
is not a stand-alone oxidation catalyst since the EMx™ is also a NOx reduction device.  Hence, it 
is identified as a device separate from the oxidation catalyst.  EMx™ has been demonstrated on a 
45 MW Alstom GTX 100 combined-cycle gas turbine at the Redding Electric Municipal Plant in 
Redding, CA, and the manufacturer has indicated that it could feasibly be scaled up to larger size 
gas turbines as discussed above in the NOx BACT analysis.  The District is not aware of any 
EMx™ installations on simple-cycle gas turbines, peaker units, or gas turbines of this size (190 
MW). 
 
Oxidation catalysts are capable of maintaining carbon monoxide below 2 ppmvd @ 15% O2 (1-
hour average), depending on load and combustor tuning (as emissions from the gas turbines vary 
greatly depending on these factors).18  This is the most effective level of control that can be 
achieved by post combustion controls.  There is no CO emissions data for EMx™ installation on 
a gas turbine of this size and in peaking service.  EMx™ may also be able to achieve CO 
emissions of 2 ppm for simple-cycle turbines.  If an applicant proposed the use of EMx™ as 
BACT for CO emissions, then the District would be willing to consider EMx™ as a BACT 
control technology for gas turbines.  The Air District has determined that the use of good 
combustion practices and the use of an Oxidation Catalyst is BACT for simple-cycle gas 
turbines.   
 
Based on the foregoing analysis, the Air District has determined that the combination of good 
combustion practices to reduce the formation of carbon monoxide during combustion and an 
oxidation catalyst to remove carbon monoxide from the gas turbines exhaust satisfies the BACT 
requirement. 
 

                                                 
18 Please see the BASF Quote supplied by URS Corporation dated May 29, 2009.  Quote is for 
combined-cycle turbines and indicates CO may be controlled to below 2 ppm for catalyst bed 
size or 0.9 ppm for another bed size.  District believes that the 2.0 ppm level of control may be 
technically feasible for simple-cycle gas turbines.  It is not known if 0.9 ppm level of control is 
possible for simple-cycle gas turbines (back pressure issues are possible).  See discussion of 
whether 0.9 ppm limit would be cost effective in the Section below. 
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Determination of BACT Emissions Limit for Carbon Monoxide (CO) for Simple-Cycle Gas 
Turbines 
 
The District is also imposing a CO BACT limit of 2.0 ppm, which is more stringent than what 
has been achieved in practice at other similar simple-cycle facilities and is the most stringent 
limit that is technologically feasible and cost-effective. 
 
To establish what level of emissions performance has been achieved in practice for this type of 
facility, the Air District reviewed the CO emissions limits of other large simple-cycle power 
plants using oxidation catalyst systems.  As with the NOx comparison set forth in Table 7 above, 
the District reviewed BACT determinations for CO at the EPA RACT/BACT/LAER 
Clearinghouse, ARB BACT Clearinghouse and recent projects undergoing CEC licensing. 
 

TABLE 8.  CO EMISSION LIMITS FOR LARGE SIMPLE-CYCLE POWER PLANTS 
USING OXIDATION CATALYSTS 

 
Facility CO (ppmvd @ 15% O2) 
Panoche Energy Center, SJVAPCD 
GE LMS100 Gas Turbines, 100 MW each 6 (3-hr) 

Walnut Creek Energy Park, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6 (1-hr) 

Sun Valley Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6 (1-hr) 

CPV Sentinel Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6 (1-hr) 

Lambie Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 6 (3-hr) 

Riverview Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 6 (3-hr) 

Wolfskill Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 6 (3-hr) 

Goosehaven Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 6 (3-hr) 

Pastoria Energy Facility, SJVAPCD 
GE Frame 7FA 160 MW each 6 (3-hr) 

Los Esteros Critical Energy Facility, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 4 (3-hr) 

San Francisco Electric Reliability Project, 
BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 

4 (3-hr) 

 
CO permit limit of 4 ppm was the lowest for a simple-cycle gas turbine abated by an oxidation 
catalyst.  The District therefore determined that 4 ppm (3-hour average) is the most stringent 
emission limitation that has been achieved in practice for this type of facility. 
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These BACT emissions rates are consistent with the District’s BACT Guidelines for this type of 
equipment.  District BACT Guideline 89.1.3 specifies BACT 2 (achieved in practice) for CO for 
simple-cycle gas turbines with a rated output of > 40 MW as a CO emission concentration of < 
6.0 ppmvd @ 15% O2 and the use of an oxidation catalyst.  This BACT specification is based 
upon several GE LM6000 gas turbine permits in the Bay Area.  BACT 1 (technologically 
feasible/cost-effective) is currently not specified. 
 
The District also considered whether it would be technically feasible and cost-effective to 
require the proposed facility to meet an emission limit below the 4.0 ppm that has been achieved 
by other similar facilities.  The District has concluded that the facility should be able to achieve a 
limit of 2.0 ppm (averaged over one hour), which is consistent with what combined-cycle 
facilities can typically achieve.  As previously discussed, the simple-cycle gas turbines utilize 
dry low NOx combustors and are very similar to many combined cycle gas turbines projects.  
The primary difference is the lack of a heat recovery steam generator and the higher stack 
exhaust temperatures.  The SCR performance may be negatively impacted by the higher exhaust 
temperatures, but the oxidation catalyst performance will be not be adversely impacted by the 
higher exhaust temperatures.  The 5000 F simple-cycle gas turbines are therefore expected to be 
able to meet a 2.0 ppm CO permit limit that many combined cycle plants throughout the nation 
meet. 
 
The District then considered whether it would be technically feasible and cost-effective to 
require the proposed facility to meet an emission limit below the 2.0 ppm achieved for 
combined-cycle facilities.  The District found that although it may be technically feasible to do 
so, it would not be cost-effective to do so under the District’s BACT cost-effectiveness 
guidelines given the large costs involved.  Additionally, a larger catalyst capable of meeting a 
CO permit limit below 2 ppm may have other implementation problems such as a high back 
pressure which could adversely impact turbine operating performance and efficiency. 
 
The Air District evaluated information from the applicant on the costs19 and emissions reduction 
benefits of installing a larger oxidation catalyst capable of consistently maintaining emissions 
below 0.9 ppm.  Based on these analyses, the cost of achieving a 0.9 ppm permit limit would be 
an additional $68,500 per year (above what it would cost to achieve a 2.0 ppm limit), and the 
additional reduction in CO emissions would be approximately 4.3 tons per year, making an 
incremental cost-effectiveness value of over $15,900 per ton of additional CO reduction.20  
Moreover, the total cost of achieving a 0.9 ppm CO limit (as opposed to the incremental costs of 
going from 2.0 ppm to 0.9 ppm) would be over $387,200 per year, and the total emission 
reductions of a 0.9 ppm limit would be 31.7 tons per year, resulting in a total (or “average”) cost 
effectiveness value of over $12,200.21  Based on these high costs (on a per-ton basis) and the 
relatively little additional CO emissions benefit to be achieved (on a per-dollar basis), requiring a 
0.9 ppm CO permit limit cannot reasonably be justified as a BACT limit.  Requiring controls to 
meet a 0.9 ppm limit would be far more expensive, on a per-ton basis, than what other similar 
facilities are required to achieve.  The Air District has not adopted its own cost-effectiveness 

                                                 
19 Please see the BASF Quote supplied by URS Corporation dated May 29, 2009. 
20 See Spreadsheet, CO Incremental 031610 BASF, prepared by Brian Lusher BAAQMD. 
21 See Spreadsheet, CO Average 031610 BASF, prepared by Brian Lusher, BAAQMD. 
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guidelines for CO,22 but a review of other districts in California found none that consider 
additional CO controls appropriate as BACT where the total (average) cost-effectiveness will be 
greater than $400 per ton, or where the incremental cost-effectiveness will be over $1,150 per 
ton.23  Furthermore, a review of recent CO BACT determinations in EPA’s RACT/BACT/LAER 
Clearinghouse did not reveal any permits that had imposed CO controls at a cost-per-ton in the 
range that would be required here.  The permits in the Clearinghouse going back through 2005 
that included cost-effectiveness information showed a limit of 1.8 ppm being imposed based 
upon an average cost-effectiveness of $1,750 per ton of CO;24 a limit of 3.5 ppm based upon an 
average cost-effectiveness of $2,736 per ton and an incremental cost-effectiveness of $5,472 per 
ton;25 and a limit of 2.0 ppm an average cost-effectiveness of $1,161 per ton of CO.26  The 
District also examined a database of other combustion turbine permitting decisions from around 
the country maintained by EPA Region 4.  This database lists over 800 combustion turbine 
plants and provides information about how they were permitted and what control technology 
they use.  For many of the plants, the database also provides information about the costs of 
control technologies that were not selected.  The database lists many projects where CO control 
measures were rejected where they had a cost-effectiveness of less than $2,000 per ton.27  Based 
on all of this information, the District has concluded that imposing a CO BACT limit below 2.0 
ppm would not be sufficiently cost-effective to be justifiable here.   
 

                                                 
22 Bay Area Air Quality Management District Best Available Control Technology (BACT) 
Guideline, § 1, Policy and Implementation Procedure, available at: 
http://hank.baaqmd.gov/pmt/bactworkbook/default.htm. 
23 Cf. South Coast Air Quality Management District, Best Available Control Technology 
Guidelines, August 17, 2000, revised July 14, 2006, pg. 29; available at: www.aqmd.gov/bact 
Part A - Policy and Procedures for Major Polluting Facilities; Memorandum, David Warner, 
Director of Permit Services, to Permit Services Staff, Subject: “Revised BACT Cost 
Effectiveness Thresholds”, May 14, 2008; available at:  
www.valleyair.org/busind/pto/bact/bactidx.htm May 2008 updates to BACT cost effectiveness 
thresholds (Final Staff Report). 
24 U.S. EPA RACT/BACT/LAER Clearinghouse Identification No. GA-0127, for permit issued 
to Southern Company/Georgia Power, Plant McDonough Combined Cycle, Permit No. 4911-
067-0003-V-02-2, issued January 7, 2008.  
25 U.S. EPA RACT/BACT/LAER Clearinghouse Identification No. NV-0035, for permit issued 
to Sierra Pacific Power Company Tracey Substation Expansion Project, Permit No. AP4911-
1504, issued August 16, 2005. 
26 U.S. EPA RACT/BACT/LAER Clearinghouse Identification No. OR-0041, Wanapa Energy 
Center, Permit No.  R10PSD-OR-05-01, August 8, 2005. 
27 See EPA Region 4, “National Combustion Turbine List,” available at www.epa.gov/region4 
/air/permits/national_ct_list.xls.  Projects rejecting CO control measures at less than $2,000 per 
ton include Tenaska Alabama IV Partners (rejecting Catalytic Oxidation at $1506/ton CO); 
Calpine Blue Heron Energy Center (rejecting Catalytic Oxidation at $1553/ton CO); Columbia 
Energy (rejecting Catalytic Oxidation at $1611/ton CO); Santee Cooper Rainee Generating 
Station (rejecting Catalytic Oxidation at $1717/ton CO); Reliant Energy Cardinal Woods River 
Refinery (rejecting Catalytic Oxidation at $1993/ton CO); and Mid America Cordova Energy 
Center (rejecting Catalytic Oxidation at $1307/ton CO). 
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The District has therefore determined that BACT for CO for this facility is the use of good 
combustion practice with abatement by an oxidation catalyst, and a permit limit of 2 ppmvd @ 
15% O2 averaged over 1-hour.  This BACT limit for CO is based on a review of the feasible 
BACT CO control technologies, a review of comparable permit limits for simple-cycle gas 
turbines, and the fact that CO emissions from a utility-scale simple-cycle gas turbine equipped 
with dry low NOx combustors should be equivalent to a similar utility-scale combined-cycle gas 
turbine.  The 2 ppmvd @ 15% O2 permit limit for CO is the lowest that the District is aware of 
for a simple-cycle gas turbine.  CO exhaust gas concentrations will be continuously monitored 
by a continuous emissions monitor while the turbines are in operation. 
 
5.4 Best Available Control Technology for Precursor Organic Compounds (POC) 
 
The Precursor Organic Compound (POC) emissions from the simple-cycle gas turbines are 
subject to District BACT requirements since the potential to emit exceeds 10 pounds POC per 
highest day.  The emissions of POC from combustion sources are products of incomplete 
combustion like CO emissions.  Emissions control techniques for CO are also applicable to POC 
emissions from combustions sources.  The appropriate BACT control device or technique for CO 
is therefore also the BACT control device or technique for POC. 
 
The Air District has reviewed the available control technologies in the BACT analysis for CO 
(equally applicable to POC) and determined that good combustion practice and abatement using 
an oxidation catalyst are the BACT technologies for controlling POC from the proposed simple-
cycle combustion turbines at Marsh Landing. 
 
There currently is no BACT 1 (technologically feasible/cost-effective) specification for POC for 
the simple-cycle turbines in the District BACT guidelines.  Currently, District BACT Guideline 
89.1.3 specifies BACT 2 (achieved in practice) for POC for simple-cycle gas turbines with an 
output rating > 40 MW as 2.0 ppmv, dry @ 15% O2, which is typically achieved through the use 
of an oxidation catalyst.  This is based upon several LM6000 gas turbine permits which were 
originally permitted with a POC emission limits in pound per hour or pounds per million Btu 
equivalent to 2.0 ppmvd @ 15% O2. 
 
The District then evaluated what the appropriate BACT emission limit should be for POC.  The 
District reviewed permit limits from similar facilities, as summarized in Table 9. 
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TABLE 9.  POC EMISSION LIMITS FOR LARGE SIMPLE-CYCLE GAS TURBINES 

 

Facility POC 
(ppmvd @ 15% O2) 

Panoche Energy Center, SJVAPCD 
GE LMS100 Gas Turbines, 100 MW each 2 (3-hr) 

Walnut Creek Energy Park, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2 (1-hr) 

Sun Valley Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2 (1-hr) 

CPV Sentinel Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 2 (1-hr) 

Lambie Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2 (1-hr) 

Riverview Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2 (1-hr) 

Wolfskill Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2 (1-hr) 

Goosehaven Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2 (1-hr) 

Los Esteros Critical Energy Facility, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2 (1-hr) 

San Francisco Electric Reliability Project, 
BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 

2 (1-hr) 

Pastoria Energy Facility, SJVAPCD 
GE Frame 7FA 160 MW each 1.3 (3-hr) 

  
The Air District has reviewed the POC permit emissions limits for similar facilities shown in 
Table 9 and determined that 2.0 ppm is the lowest emissions limit that has been achieved in 
practice for a utility-scale simple-cycle gas turbine abated by an oxidation catalyst.  The Pastoria 
Energy Facility has a lower permit limit for POC, but this facility was never built. 
 
The District then considered whether a lower limit below 2.0 ppm would be feasible at this 
facility.  The District expects the Marsh Landing simple-cycle units that are equipped with dry 
low NOx combustors and are abated by an oxidation catalyst to meet the same limits as many 
new combined-cycle gas turbine projects.  The District has determined that the Marsh Landing 
gas turbines will be able to meet a POC emissions limit corresponding to 1 ppmvd @ 15% O2 
averaged over one hour.  This is the most stringent BACT permit limit applied to a simple-cycle 
gas turbine.  The simple-cycle gas turbines will be limited to 2.9 lb/hour or 0.00132 lb/MMBtu 
in the permit conditions; these values correspond to 1 ppmvd @ 15% O2. 
 
The Air District has therefore determined that BACT for the simple-cycle gas turbines for POC 
is the use of good combustion practice and abatement with an oxidation catalyst to achieve a 
permit limit for each gas turbine of 2.9 lb per hour or 0.00132 lb/MMBtu. 
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5.5 Best Available Control Technology for Particulate Matter (PM) 
 
For emissions of particulate matter (PM), the District is requiring Dry Low-NOx Combustors, the 
use of PUC-quality low-sulfur natural gas, and good combustion practices as BACT control 
technologies.  The District is also imposing a BACT PM emissions limit of 9.0 lb/hr, which 
corresponds to an emission rate of 0.0041 pounds per MMBtu of natural gas burned 
(lb/MMBtu).  This emissions limit is based on a review of permit limits and emissions data from 
other similar simple-cycle natural gas fired combustion turbines.  The District’s BACT 
determination is explained below.28  
 
Control Technology Review: 
 
As with the other pollutants addressed above, control technologies for PM can be grouped into 
two categories: (1) combustion controls, and (2) post-combustion controls. 
 
 Combustion Controls 
 

• Good Combustion Practice:  The Air District has identified good combustion practices as 
an available combustion control technology for minimizing unburned hydrocarbon formation 
during combustion.  Good combustion will ensure proper air/fuel mixing to achieve 
complete combustion, thus minimizing emissions of unburned hydrocarbons that can lead to 
formation of PM at the stack. 

 
• Clean-burning fuels:  The use of clean-burning fuels, such as natural gas that has only 

trace amounts of sulfur that can form particulates, will result in minimal formation of PM 
during combustion.  The use of natural gas is commercially available and demonstrated 
for the Marsh Landing Generating Station gas turbines. 

 
• Dry Low-NOx Combustor: The use of a Dry Low-NOx Combustor provides efficient 

combustion to ensure complete combustion thereby minimizing the emissions of 

                                                 
28 This facility is subject to BACT requirements for PM10 only.  PM2.5, a subset of PM10, is 
regulated under federal requirements in 40 C.F.R. Section 52.21 (PSD) and 40 C.F.R. Part 51, 
Appendix S (Non-Attainment NSR).  The facility is not subject to PSD or PM2.5 Non-Attainment 
NSR permit requirements under Section 52.21 or Appendix S because the facility is not a “major 
facility” for the purposes of these regulations.  The District is therefore not conducting a PSD 
permitting analysis or an Appendix S permitting analysis for PM2.5.  For a detailed discussion of 
the applicability of these federal requirements for PM2.5, see Section 7 below.  The District notes, 
however, that for combustion turbines essentially all of the PM emissions are less than one 
micron in diameter, so it is both PM10 and PM2.5.  (See AP-42, Table 1.4-2, footnote c, 7/98 
(available at www.epa.gov/ttnchie1/ap42/ch01/final/c01s04.pdf).  Moreover, the same emissions 
control technologies that will be effective for PM10 for this facility will also be similarly 
effective for PM2.5.  The District’s BACT analysis and emissions limit for PM10 will also 
therefore effectively be a BACT limit on PM2.5 emissions as well, even though the facility is not 
subject to the federal PM2.5 BACT requirements as discussed in Section 7. 



41 
Final Determination of Compliance, June 2010 

Marsh Landing Generating Station 

unburned fuel that can form condensable PM.  Dry Low-NOx Combustors are in wide use 
on utility scale natural gas fired gas turbines. 

 
 Post-Combustion Controls 
 

• Electrostatic precipitators: Electrostatic precipitators are used on solid fuel boilers and 
incinerators to remove PM from the exhaust.  Electrostatic precipitators use a high-
voltage direct-current corona to electrically charge particles in the gas stream.  The 
suspended particles are attracted to collecting electrodes and deposited on collection 
plates.  Particles are collected and disposed of by mechanically rapping the electrodes 
and plates and dislodging the particles into collection hoppers. 

 
• Baghouses:  Baghouses are used to collect PM by drawing the exhaust gases through a 

fabric filter.  Particulates collect on the outside of filter bags that are periodically shaken 
to release the particulates into hoppers. 

 
Good combustion practice, clean-burning fuels, and Dry Low-NOx Combustors are common 
control devices/techniques that are technically feasible for simple-cycle natural gas fired 
combustion turbines and are often used to control emissions from sources of this type.  The 
District has therefore determined that these technologies are achieved-in-practice and are 
technically feasible and cost-effective for the Marsh Landing project. 
 
With respect to the add-on controls – electrostatic precipitators and baghouses – these control 
devices are not achieved-in-practice for natural gas fired combustion turbines and are not 
technically feasible here.  These devices are normally used on solid-fuel fired sources or others 
with high PM emissions, and are not used in natural gas fired applications which have inherently 
low PM emissions.  The District is not aware of any natural gas fired combustion turbine that has 
ever been required to use add-on controls such as these.  The District also reviewed the EPA 
BACT/LAER Clearinghouse and confirmed that EPA has no record of any post-combustion 
particulate controls that have been required for natural gas fired gas turbines.  The District has 
therefore determined that these control devices are not achieved-in-practice for purposes of the 
BACT analysis. 
 
The District has also determined that these devices would not be technologically feasible/cost-
effective here, for similar reasons.  If add-on control equipment was installed it would create 
significant back pressure that would significantly reduce the efficiency of the plant and would 
cause more emissions per unit power produced.  Moreover, these devices are designed to be 
applied to emissions streams with far higher particulate emissions, and they would have very 
little effect on the low-PM emissions streams from this facility in further reducing PM 
emissions.29  It takes an emissions stream with a much higher grain loading for these types of 

                                                 
29 For example, if a baghouse were installed on the turbines, the turbine exhaust at the inlet to the 
baghouse would contain less PM than is normally seen in baghouse output, after abatement.  PM 
emissions from a baghouse are normally in the range 0.0013 to 0.01 grains per standard cubic 
foot (see BAAQMD BACT/TBACT Workbook, Section 11: Miscellaneous Sources), whereas PM 
emissions from the proposed Marsh Landing turbines would be 0.00092 gr/dscf (@ 15% O2). 
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abatement devices to operate efficiently.  This low level of abatement efficiency (if any) also 
means that these types of control devices would not be cost-effective, even if they could feasibly 
be applied to this type of source.  For all of these reasons, post-combustion particulate control 
equipment is not technologically feasible/cost effective for the proposed Marsh Landing 
turbines. 
 
The District has therefore determined that low-sulfur natural gas and Dry Low-NOx combustors 
with Good Combustion Practice are the BACT control technologies for the proposed Marsh 
Landing facility.  For low-sulfur fuel, the highest quality commercially available natural gas is 
natural gas that meets the California Public Utilities Commission (PUC) regulatory standard of 
less than 1.0 grains of sulfur per 100 scf.  This PUC standard is maximum sulfur content at any 
point in time.30  The Air District is therefore imposing a BACT limit for fuel sulfur content of 
1.0 grains of sulfur per 100 scf for maximum daily emissions. 
 
This BACT determination is consistent with guidance from the California Air Resources Board 
in setting BACT for natural gas fired gas turbines.31  This BACT determination is also consistent 
with District BACT Guideline 89.1.3, which specifies BACT for PM10 for simple-cycle gas 
turbines with rated output of > 40 MW as the exclusive use of clean-burning natural gas with a 
maximum sulfur content of < 1.0 grains per 100 scf. 
 
Determination of Applicable PM BACT Emissions Limitation: 
 
The District’s BACT regulations require the District to implement BACT either as a control 
device or technique (Regulation 2-2-206.1 and 2-2-206.3) or as an emission limitation 
(Regulation 2-2-206.3 and 2-2-206.4).  Here, in addition to the determination of what control 
devices/techniques are BACT for this proposed facility, the District is also imposing a numerical 
PM BACT emission limitation based on the most stringent emission limitation achieved for a 
natural gas fired simple-cycle combustion turbine facility such as this one pursuant to District 
Regulation 2-2-206.2.  The District is imposing a PM emissions limit of 9.0 lb/hr, which 
corresponds to 0.0041 lb/MMBtu of natural gas burned.  This limit also corresponds to emissions 
of 216 pounds per day (per turbine), and 0.0023 grains per dry standard cubic foot (6% O2) or 
0.00092 grains per dry standard cubic foot (15% O2).  This emissions limit would be more 
stringent than any other PM emission limitation achieved in practice by any other similar natural 
gas fired simple-cycle combustion turbine source. 
 
To evaluate whether this limit satisfies the BACT requirement, the District compared it with 
emission limits and performance data from other natural gas fired simple-cycle combustion 
turbines.  Table 10 below presents PM permit limits for projects similar to the simple-cycle gas 

                                                 
30 The 1.0 grain per 100 scf PUC standard is the maximum sulfur content of the gas at any point 
in time.  The actual average content is expected to be less than 0.25 grains per 100 scf.  The 
District has based its calculations of annual emissions on this 0.25 grain per 100 scf average 
sulfur content.  Note that a portion of the sulfur contained in natural gas is intentionally added as 
an odorant to allow for the detection of leaks which would be a safety concern. 
31 Guidance for Power Plant Siting and Best Available Control Technology, California Air 
Resources Board, Stationary Source Division, September 1999, pg. 34. 
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turbines proposed for the Marsh Landing Project in descending order by emission rate in 
lb/MMBtu.  Please note that many of the projects in Table 10 are for turbines that are 100 MW 
or smaller in size.  These projects have lower emissions rates in terms of pounds per hour 
because of their smaller size.  To provide a meaningful comparison with the proposed Marsh 
Landing facility, whose gas turbines would be 190 MW, Table 10 lists the facilities’ emissions 
limits in lb/MMBtu. 
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TABLE 10.  RECENT BACT PM10 PERMIT LIMITS FOR LARGE SIMPLE-CYCLE 

GAS TURBINES 

Facility PM10 
(lb/hr) 

Size 
(MMBtu/hr) 

PM10 
(lb/MMBtu) 

CPV Sentinel Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6.0 875.7 0.0069 

Panoche Energy Center, SJVAPCD 
GE LMS100 Gas Turbines, 100 MW each 6.0 909.7 0.0066 

Walnut Creek Energy Park, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6.0 904 0.0066 

Sun Valley Energy Project, SCAQMD 
GE LMS100 Gas Turbines, 100 MW each 6.0 904 0.0066 

Lambie Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 3.0 500 0.0060 

Riverview Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 3.0 500 0.0060 

Wolfskill Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 3.0 500 0.0060 

Goosehaven Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 3.0 500 0.0060 

Gilroy Energy Center, BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 2.5 467.6 0.0053 

Los Esteros Critical Energy Facility, 
BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 

2.5 472.6 0.0053 

San Francisco Electric Reliability Project, 
BAAQMD 
GE LM6000 Gas Turbines, 49 MW each 

2.5 487.3 0.0051 

Pastoria Energy Facility, SJVAPCD 
GE Frame 7FA 160 MW each 9.0 1791.1 0.0050 

Renaissance Power LLC, MI-0267, 
Westinghouse 501F Gas Turbines, 215 MW 
each 

9.0 1900 to 2107 0.0043 to 0.0047 

Proposed Marsh Landing Generating Station, 
BAAQMD, Siemens SGT6-5000F Gas 
Turbines, 190 MW each 

9.0 2202 0.0041 

Notes:  1.  Renaissance Power has a nominal capacity of 1900 MMBtu/hour, which gives an emission rate of 
0.0047 lb/MMBtu.  The facility is located in Michigan, however, and at times it operates in very cold 
temperatures.  It therefore has a maximum firing rate at -5ºF of 2107 MMBtu/hour, which gives an 
emission rate of 0.0043.  The Marsh Landing facility will be located near Antioch, which will not 
experience such extreme operating conditions.   

 2.  Please note the lb/MMBtu values are not the permit limits and simply allow comparison of limits for 
different sized units.   
3. All of these projects except Renaissance Power are abated by an oxidation catalyst and an SCR 

system. 
4. Please note the Pastoria Energy Facility Simple Cycle Unit was never constructed. 
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Based on this review of permit limits for similar simple-cycle natural gas fired turbines, the 
District has determined that no facility has achieved a permit limit that is more stringent than the 
9.0 lb/hr limit the District is imposing here, which corresponds to 0.0041 lb/MMBtu. 
 
The District also reviewed PM source test data for a number of comparable facilities.  The first 
data set is for GE LM6000 simple-cycle gas turbines abated by an oxidation catalyst and SCR 
and is shown in the Table below.  The second data set is for the Renaissance Power32 facility, 
which utilizes Westinghouse 501F simple-cycle gas turbines with no oxidation catalyst or SCR 
abatement equipment. 
 

                                                 
32 Please see file, Ren Power stack test.pdf.  File contains letter to Ms. April Lazzaro of 
Michigan DEQ dated February 7, 2008 from Renaissance Power, LLC regarding 2007 stack 
testing results. 
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5-11-2010_ Applicant Comments on Marsh Landing Generating Station PDOC.txt
From: Brian Lusher
Sent: Tuesday, May 11, 2010 9:55 AM
To: Vanessa Hodgson
Subject: FW: Applicant Comments on Marsh Landing Generating Station PDOC

Attachments: Est. SU SD Emissions - SGT6-5000F(4) SC
iso-8859-1Q27Fast27_Start_on_NG_40_59_.ZIP

-----Original Message-----
From: Landreth, Peter [mailto:Peter.Landreth@mirant.com]
Sent: Thursday, April 29, 2010 3:43 PM
To: Brian Lusher
Cc: john_lague@urscorp.com; David R. Farabee
(david.farabee@pillsburylaw.com)
Subject: Applicant Comments on Marsh Landing Generating Station PDOC

Brian,

Please find attached our comments on the Marsh Landing Generating Station PDOC, as 
well as the updated Siemens table referenced in our comment letter.

Best,

Peter

Peter Landreth
Director, California Environmental Policy & Associate General Counsel Mirant 
Corporation
Tel: (925) 427-3567
Cell: (925) 324-3510
Fax: (925) 427-3535
peter.landreth@mirant.com

Page 1















Estimated Startup and Shutdown Emissions
SGT6-5000F(4) in Simple Cycle Operation at 59 °F for a "Fast" Startup and Shutdown on Natural Gas

~ Time
(minutes) NOX CO VOC PM

Startup on Natural Gas 11 14 232 12 2
Shutdown on Natural Gas 6 12 128 6 1

General Notes
1.)  All data is ESTIMATED, NOT guaranteed and is for ONE unit.
2.)  Gas fuel must be in compliance with Siemens fuel specifications.
3.)  Emissions are at the exhaust stack outlet and exclude ambient air contributions.
4.)  Emissions are based on new and clean conditions.
5.)  Please be advised that the information contained in this transmittal has been prepared and is being transmitted per customer request specifically for
       information purposes only.  Such information is not intended to be used for evaluation of plant design and/or performance relative to
       contractual commitments.  Data included in any permit application or Environmental Impact Statement is strictly the customer's responsibility.  Siemens
       is available to review permit application data upon request.

Startup Emissions Notes
1.)  Estimated startup (SU) data are from gas turbine (GT) ignition through 100% load.
2.)  Estimated SU and shutdown (SD) data are based on the assumed times noted above and will be higher for longer times.
3.)  Estimated SU and SD data are based on the ambient temperature noted in the table and will be higher at lower ambient temperatures.
4.)  "Fast" SU assumes 5 minutes from turning gear to synchronization.
5.)  SD assumes 100% load to FSNL with no cooldown at FSNL.
6.)  Continuous Emissions Monitoring System (CEMS) may calculate emissions differently.
7.)  Operator actions do not extend startup or shutdown.
8.)  It is assumed that there is no restriction from the interconnected utility for loading the GT from synchronization to 100% load within the SU times considered.

Mode
Emissions (Total Pounds per Event)

Siemens Energy, Inc. Proprietary Information 3/22/2010



5-11-2010 Response to Marsh Landing PDOC_Al Weinrub_Local Clean Energy Alliance.txt
From: Brian Lusher
Sent: Tuesday, May 11, 2010 9:55 AM
To: Vanessa Hodgson
Subject: FW: Response to Marsh Landing Generating Station PDOC

Attachments: Marsh Landing PDOC Reviw.ZIP

-----Original Message-----
From: Al Weinrub [mailto:al.weinrub@comcast.net]
Sent: Friday, April 30, 2010 2:10 PM
To: Brian Lusher
Cc: Alexander Crockett; Jack Broadbent
Subject: Response to Marsh Landing Generating Station PDOC

Dear Mr. Lusher,

Please see the attached letter and documentation regarding the MLGS Preliminary 
Determination of Compliance.

Hard copy will be sent by postal mail.

Thank you.

Al Weinrub
for the Local Clean Energy Alliance.

-- 
Al Weinrub
510-531-0720 (home office)
510-912-3549 (cell)

Page 1
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Brian Lusher, Senior Air Quality Engineer April 30, 2010 

Bay Area Air Quality Management District 

939 Ellis Street, San Francisco, CA 94109 

(415) 749-4623 

blusher@baaqmd.gov 

CC:acrockett@baaqmd.gov 
jbroadbent@baaqmd.gov 

Dear Mr. Lusher, 

Thank you for the opportunity to comment on the Preliminary Determination of Compliance 

(PDOC) for the Marsh Landing Generating Station application number 18404.  After 

reviewing the permit, we have identified a number of shortcomings of the PDOC that would 

be prudent to address. They include analyses based on faulty information as well as the 

omission of analyses required of a project of this scope. 

The purpose of this letter is to document these shortcomings and argue that they are 

inconsistent with a determination not to subject this facility to PSD review. The general 

deficiencies are the following: 

 Prevention of Significant Deterioration Requirements Apply and a PSD Review is 

Necessary  

 The PDOC Failed to Include an Appendix S Evaluation for PM-2.5 

 The PDOC Does not Meet the Requirements for Best Available Control Technologies 

 The PDOC Fails to Comply With Environmental Justice Requirements  

 The PDOC Fails to Mitigate Greenhouse Gas Emissions  

We look forward to the District reissuing the draft permit when it has corrected these 

deficiencies.  

Sincerely, 

The Local Clean Energy Alliance 

c/o Bay Localize 

436 14th Street, Suite 1216 

Oakland, CA 94612 

Tel: (510) 834-0420 

Contact: Rory Cox <RCox@pacificenvironment.org> 

 

The Local Clean Energy Alliance is a group of about 60 organizations working to advance strong 

climate action, sustainable business, and green job creation in the Bay Area. Among our growing 

membership of non-profit organizations, businesses, and community groups are Bay Localize, Pacific 

Environment, the Sierra Club, Ella Baker Center, Sun Light and Power, Sungevity, and Communities 

for a Better Environment. We focus on climate strategies such as energy conservation, energy 

efficiency, and renewable energy that jump-start green economic development for all Bay Area 

communities. 
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I  Prevention of Significant Deterioration Requirements Apply and 
a PSD Review is Necessary 

Background 

The federal PSD program applies to “major” stationary sources, which are defined as new 

sources that emit more than 250 tons per year of any PSD pollutant.  Facilities that exceed 

the federal PSD “major source” threshold for any of these pollutants must apply for and 

obtain PSD permits before they can commence construction.  The Contra Costa Power Plant 

(CCPP) is classified as a “major source,” because it was built before current regulatory 

requirements were adopted. 

A “major source” facility  needs to obtain a federal PSD permit for any “major modification,” 

which is defined as any change in the facility that results in an increase in emissions of any 

PSD pollutant above certain “significant” emission rates defined in 40 CFR 52.21(b)(23).  

The new Marsh Landing facility does emit more than the significant thresholds listed in 40 

CFR 52.21(b)(23).  The question of whether the new Marsh Landing Generating Station 

(MLGS) will be a “modification” to the existing CCPP depends on whether the two power 

plants taken together are one single “facility” as defined by Title 40 CFR § 52.21(b)(6). If 

they are both part of the same “facility,” then the construction of the new MLGS would be a 

“modification” to that “facility” and the project would be subject to PSD regulations.   

Title 40 CFR § 52.21(b)(6) defines a facility as follows: 

[A]ll of the pollutant-emitting activities which belong to the same industrial grouping, are 

located on one or more contiguous or adjacent properties, and are under the control of the 

same person (or persons under common control) except the activities of any vessel. 

Pollutant-emitting activities shall be considered as part of the same industrial grouping if 

they belong to the same “Major Group” (i.e., which have the same first two digit code) as 

described in the Standard Industrial Classification Manual. 

Using the above criteria, there is no dispute that the proposed MLGS and the CCPP are in the 

same SIC Major Group and are located on adjacent properties.   The question of whether they 
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would be a single “facility” depends on whether they are under the control of the same 

person (or persons under common control). 

On February 27, 2008, the applicant (Mirant) sent a letter to the District which stated:  

“Considered together, the Marsh Landing Generating Facility and the existing Contra Costa 

Power Facility fall within the District‟s definition of „facility„ given that they will be located 

on properties that are „contiguous or adjacent,‟ their respective owners are under the common 

ownership of Mirant Americas, Inc. (notwithstanding several intervening corporate entities), 

and their respective operations are in the same industrial grouping.”
1
  Mirant acknowledged 

in that same letter that, “Much of EPA‟s policy guidance regarding co-located facilities 

relates to situations where parties are seeking to have their facilities classified as completely 

separate facilities. That guidance generally doesn‟t apply in this situation.”
2
  

Nevertheless, BAAQMD (the District) opted to treat the two projects as separate facilities. 

On page 62 of the PDOC, the District states:   

“EPA has interpreted independent operations such as these not to be a single “facility” for 

purposes of PSD permitting under 40 C.F.R. Section 52.21. Since the federal PSD 

program is EPA‟s program and the District is required to follow EPA‟s guidance in 

interpreting the PSD regulations under Section VII.1. of the Delegation Agreement, the 

District is proposing to treat the proposed Marsh Landing facility as a separate facility 

from the existing Contra Costa Power Plant.”   

However the U.S. Environmental Protection Agency (EPA) did not make a determination 

these two facilities were separate under the PSD regulations.  What EPA actually said was:  

“ You requested Mirant to provide the Analysis to us detailing the facts relating to a 

facility that is proposing to be constructed as a new source in your jurisdiction, called 

                                                 

1http://www.baaqmd.gov/~/media/Files/Engineering/Public%20Notices/2010/18404/Footnotes/Marsh%20Landi

ng%20PSD%2011-3-09.ashx page 17 or 24  

2 Letter form David Farebee to Brian Bateman  February 27, 2008 

http://www.baaqmd.gov/~/media/Files/Engineering/Public%20Notices/2010/18404/Footnotes/Marsh%20Landi

ng%20PSD%2011-3-09.ashx Page 16 or 24 
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Marsh Landing Generating Station……..Based on our review of the facts set forth in the 

Analysis, we agree that the Bay Area Air Quality Management District can reasonably 

exercise your discretionary permitting authority to treat the Marsh Landing 

Generating Station and Contra Costa Power Plant as separate sources rather than a single 

stationary source.…… “Our evaluation of your decision is limited to the specific facts 

set forth in Mirant's Analysis and does not establish precedent for any other project or 

projects.” 
3
 (emphasis added).  

The District‟s claim that it is following the EPA‟s determination is false, as the EPA made no 

such determination and indicated very clearly that the District had the discretion to make a 

determination based on facts supplied by Mirant.  

The BAAQMD Determination is Flawed 

The determination in the PDOC that these two facilities are separate is based on erroneous 

information provided by Mirant.  The District‟s determination relies on three basic premises: 

A. That the MLGS and CCPP have separate ownership 

B. That there is a binding agreement to close the CCPP before operations begin at the 

MLGS 

C. That the two facilities do not have common infrastructure or management and operating 

personnel. 

Below we address each issue and demonstrate where the District has relied on incorrect or 

incomplete information provided by Mirant. The evidence presented below references the 

permitting record, the CEC proceeding, and other publicly available documents. All three 

premises are shown to be false, demonstrating that the District made a flawed determination, 

and that the PDOC should be subject to PSD review. 

                                                 

3 Letter Gerardo Rios to Brain Bateman 

http://www.baaqmd.gov/~/media/Files/Engineering/Public%20Notices/2010/18404/Footnotes/EPA%20Marsh

%20Landing%20Letter%20to%20BAAQMD.ashx 
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A.  Both Facilities are under control of the same owner. 

Any claim that these two facilities have separate ownership is completely dispelled by the 

contractual agreement for the CCPP to possibly shut down if Marsh Landing receives its 

contract from the CPUC and other conditions precedent.  If the MLGS and CCPP did not 

have common ownership such an agreement would not be possible.  

In addition, the previously quoted February 27, 2008 letter from Mirant to the District 

explicitly attests to the common ownership of the two facilities. The situation has not 

changed since that letter was written, even though Mirant is apparently telling the District 

otherwise. Both projects are still owned by Mirant Americas, and they have not been 

divested. 

Mirant has also stated that, “The Marsh Landing Generating Facility will have its own 

separate new control room and, to the extent possible, management and operating 

personnel independent and separate from the management and operation of the existing 

Contra Costa Generating Facility.”
4
 (emphasis added).  

Mirant America owns both entities: Mirant Marsh Landing LLC and Mirant Delta LLC. 

Furthermore, John Chillemi is the president of Mirant Marsh Landing and Mirant Delta 

LLC.
5
 

                                                 

4  Letter form David Farebee to Brian Bateman  February 27, 2008 

http://www.baaqmd.gov/~/media/Files/Engineering/Public%20Notices/2010/18404/Footnotes/Marsh%20Landi

ng%20PSD%2011-3-09.ashx Page 16 or 24  

5 “On February 8, 2010, from approximately 1:00 to 2:00 pm, representatives of Mirant met with Carol Brown, 

Chief of Staff to President Peevey, and Andrew Campbell, advisor to Commissioner Ryan, at the Commission's 

offices in San Francisco. Mirant requested the meeting. In attendance for Mirant were (1) John Chillemi, 

President of Mirant Marsh Landing and Mirant Delta, (2) Anne Cleary, Senior Vice President, Asset 

Management for Mirant Corporation, (3) Sean Beatty, Senior Manager of External and Regulatory Affairs for 

Mirant California, LLC, and (4) Lisa Cottle from the law firm Winston & Strawn LLP.” 

https://www.pge.com/regulation/LongTermRFO-Solicitation2008-II/Pleadings/Mirant/2010/LongTermRFO-

Solicitation2008-II_Plea_Mirant_20100211-01.pdf 
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B.  There is no binding agreement to close the CCPP before operations begin at the 

MLGS 

The PDOC does not specify any commitment to shut down the CCPP.  Instead, the PDOC 

states that, “Mirant Delta, LLC, has agreed that prior to the Air District‟s issuance of the 

FDOC for the Marsh Landing facility, Mirant Delta will submit an application for an 

amendment to its Air District permit to incorporate the foregoing permit condition.”
6
   There 

is no binding commitment that the District can point to that the CCPP will close. 

The District‟s analysis relies on a promise that Mirant will amend the PDOC and insert the 

following permit condition in the FDOC: 

“Subject to: (i) receipt of final, non-appealable California Public Utilities Commission 

approval of the Tolling Agreement for Units 6 and 7 at the CCPPby and between Mirant 

Delta, LLC and Pacific Gas and Electric Company and dated as of September 2,  2009, as 

amended from time to time, without material condition or modification unacceptable to 

either party thereto in its sole discretion; and (ii) the receipt of all other approvals and 

consents from the relevant local, state and federal governmental agencies (including but 

not limited to the California Independent System Operator) necessary for the shutdown 

and permanent retirement from service of Units 6 and 7; Mirant Delta, LLC will shut 

down and permanently retire Units 6 and 7 from service at 2400 PDT on April 30, 2013.” 

The promised permit condition does not actually constitute a binding commitment to shut 

down the CCPP for the following reasons: 

 For the CCPP to shut down, Mirant must receive a, “final, non-appealable California 

Public Utilities Commission approval of the Tolling Agreement for Units 6 and 7 at the 

CCPP by and between Mirant Delta, LLC and Pacific Gas and Electricity.” That event 

has not occurred and there is still considerable uncertainty that it will.
7
    

                                                 

6 PDOC page 61 

7 See CPUC Proceeding A. 09-09-021 http://docs.cpuc.ca.gov/published/proceedings/A0909021.htm  
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 The MLGS must also receive a final non- appealable CPUC approval of its contract for 

the Marsh Landing Facility or there will be no shutdown of the Contra Costa Power 

Plant.  That event also has not occurred and there is still considerable uncertainty that it 

will.
8
   

 Even if the contingences in the proposed condition above are met, Mirant can, under the 

terms of the proposed condition, at its “own discretion” refuse to close the CCPP if it 

does not approve of a material condition or modification of the PPA with PG&E.    

To add to these problems, it takes the consent of relevant local, state, and federal 

governmental agencies to shut down Units 6 and 7 of the CCPP.  As the District is painfully 

aware, the history of aging facility closures would counsel against reliance on any condition 

that requires approval of various local state and government agencies.  Shuttering old power 

plants can be a long process.  The two parties to this closure agreement (Mirant and PG&E) 

have a long and checkered history related to closing aging power plants.   

For example, PG&E first announced the closure of the Hunters Point Power Plant in July of 

1998. The plant didn‟t shut down till eight years later in 2006.  The Mirant Potrero Power 

Plant signed a term sheet with the City of San Francisco in November of 2007 to close the 

plant and it is still running.  It was recently announced that troubles with the Trans-Bay 

Cable have further delayed its closure.
9
  The Trans-Bay cable itself may delay the closing of 

the CCPP since power for the cable must come from the Antioch/Pittsburg area.  

Back in May of 2006, Mirant filed a 90 day notice with the PUC and CAISO to shut down 

Contra Costa Unit 6.
10

  Mirant sought to shut down Unit 6 because its continued operation 

was “not economical.”
11

  In a press release issued in August of 2006, Mirant announced that 

it had negotiated with PG&E to keep Unit 6 operating, thus withdrawing its notice of intent 

                                                 

8 See CPUC Proceeding A. 09-09-021 http://docs.cpuc.ca.gov/published/proceedings/A0909021.htm  

9 http://www.sfexaminer.com/local/Cable-problem-delays-Potrero-Power-Plant-closure-90719759.html  

10 See http://investors.mirant.com/releases.cfm?Year=&ReleasesType=&PageNum =4.. 

11 See http://investors.mirant.com/releases.cfm?Year=&ReleasesType=&PageNum =4..  
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to shut down Unit 6.
12

  PG&E‟s 2006 Long Term Procurement Plan shows that the Contra 

Costa Unit 6 isn‟t needed for reliability in 2006 and beyond, but the project is still 

operating.
13

  PG&E‟s 2006 Procurement Plan also says that the Contra Costa Unit 7 would 

no longer be needed after the Gateway Project (Contra Costa 8) became operational.
14

  

Gateway became operational in January of 2009 but both Units still operate.  

In summary, Mirant‟s proposed condition for the PDOC does not contain a clause which 

prevents simultaneous operation of MLGS and the CCPP if the multiple contingencies do not 

occur.   

C.  The two facilities have common infrastructure and management and operating 

personnel. 

Mirant‟s claims that the two facilities have no common infrastructure, personnel, or 

contractual agreements are contradicted by the following evidence: 

 Common Water Supplies and Pumps: On pages 2-18 and 2-19 of the AFC it provides that 

the existing CCPP fire pumps will be used to discharge to the new MLGS dedicated 

extension of the existing underground firewater loop system. The MLGS is not 

anticipated to result in non emergency increase in the use of the CCPP fire pumps.  There 

is no new fire pump.
15

 

                                                 

12 See http://files.shareholder.com/downloads/MIR/0x0x254829/d70c9253-de4b-4d5a-8d86-

f95e5605303d/MIR_News_2006_8_1_General.pdf.  

13 PACIFIC GAS AND ELECTRIC COMPANY VOLUME 1 – 2006 LONG-TERM PROCUREMENT 

PLAN 

SECTION V – PROCUREMENT STRATEGY BY RESOURCE  Page V-44 Line 1 

http://www.cpuc.ca.gov/LTTPs2006_2016/PGE/PGE%20Volume%20I%20Sections%20V%20thru%20VIII%2

0and%20Attachments%202006%20LTPP.pdf  

14 PACIFIC GAS AND ELECTRIC COMPANY VOLUME 1 – 2006 LONG-TERM PROCUREMENT 

PLAN 

SECTION V – PROCUREMENT STRATEGY BY RESOURCE  Page v-44 Line 4-8 

http://www.cpuc.ca.gov/LTTPs2006_2016/PGE/PGE%20Volume%20I%20Sections%20V%20thru%20VIII%2

0and%20Attachments%202006%20L  

15 08-AFC-03   Response to Data Requests # 1 to 54, Posted: December 17, Page 4-1  
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 Common Stormwater Runoff: Stormwater runoff from the CCPP site southwest of the 

MLSG currently contains three aboveground storage tanks surrounded by berms.  

Stormwater runoff that collects within the berms can be diverted to the existing CCPP 

oil-water separator for treatment prior to discharge to the San Joaquin River via the 

existing CCPP Outfall 001.
16

 

 Common Connection to the Grid: The interconnection request submitted by Mirant to the 

Cal-ISO outlines Mirant‟s plans to use the existing interconnection of the CCPP and 

request only interconnection of an additional 100 MW.
17

  Therefore they will share 

common transmission facilities.  

 Common Management and Operational Personnel: As the applicants attorney has 

represented to the District, “The Marsh Landing Generating Facility will have its own 

separate new control room and, to the extent possible, management and operating 

personnel independent and separate from the management and operation of the existing 

Contra Costa Generating Facility.
18

  (emphasis added)  

 Commonly Used Property: The MLGS parcel is to be created out of a 23 acre division of 

Mirant‟s existing parcel and yet during construction, approximately 41 acres associated 

with the MLGS project would be disturbed for the proposed project lay down, temporary 

parking, and the proposed MLGS site.
19

 

 Common Contracts: Finally both the CCPP and the MLGS are undergoing a contract 

approval evaluation in one proceeding, and the contracts are apparently dependent on one 

another. 

                                                 

16 http://www.energy.ca.gov/sitingcases/marshlanding/documents/applicant/2010-02-

11_Responses_to_Data_Request_Set_3_TN-55387.pdf page 42 of 72 

17 http://www.energy.ca.gov/sitingcases/marshlanding/documents/applicant/2009-11-

24_Revised_LGIP_Intercconection_Request_TN-54256.pdf page 2 of 11  

18  Letter form David Farebee to Brian Bateman  February 27, 2008 

http://www.baaqmd.gov/~/media/Files/Engineering/Public%20Notices/2010/18404/Footnotes/Marsh%20Landi

ng%20PSD%2011-3-09.ashx Page 16 or 24  

19 http://www.energy.ca.gov/sitingcases/marshlanding/documents/applicant/2010-02-

11_Responses_to_Data_Request_Set_3_TN-55387.pdf page 38 of 72 
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In summary the two projects utilize some of the same infrastructure, management and 

operating personnel, and are interrelated contractually.  The facilities will not have separate 

water supplies, separate fire pumps, their own independent connections to the electric 

transmission system, separate wastewater discharge connection, or separate contracts 

regarding the sale of power output. 

II The PDOC Failed to Include an Appendix S Evaluation for  
PM-2.5 

The EPA Administrator has signed a final rule designating the San Francisco BayArea as 

non-attainment for the PM-2.5 24-hour standard.  Under EPA policy, since the District did 

not have a SIP-approved permitting program for PM-2.5 when the non-attainment 

designation became effective, 40 C.F.R. Part 51, Appendix S will govern permitting for 

major sources of PM-2.5 until a SIP-approved permit program is in place. 

Under Appendix S, the analysis is essentially the same as under the PSD rules, except that 

each non-attainment pollutant is evaluated independently:  MLGS will be a major 

modification to an existing major source.  Since the CCPP and MLGS constitute a single 

facility under PSD rules, the 100 t/yr non-attainment area major stationary source threshold is 

applied collectively to the facilities.  Because the combined emissions of PM-2.5  will be 

over the 100 t/yr threshold, an Appendix S evaluation is required.  

III The PDOC Does not Meet the Requirements for Best Available 
Control Technologies 

The PDOC Fails to meet the requirement of meeting the best available emission standards for 

comparable technology. There are three areas where inferior standards are applied: 

 Ammonia Emissions 

 PM-10 Emissions 

 Commissioning Standards 

The following sections describe the failure in each of these areas. 
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A.  Ammonia Emissions 

The District has proposed the use of SCR to control NOx emissions, but is allowing a 10 ppm 

limit for ammonia slip.  Some ammonia slip is unavoidable with SCR due to the non-uniform 

distribution of the reacting gases. Thus, some ammonia will pass through the catalyst.  In the 

past, ammonia slip was not considered to be a problem by regulatory agencies because they 

felt that by releasing it from an elevated stack, the ground level concentration would be low. 

However, it has never appeared to be good environmental policy to allow ammonia to be 

released to the atmosphere in place of NOx, and ammonia emissions are now of concern 

because of PM–2.5 considerations.
20

 

The District performed an analysis on secondary particulate formation from precursor 

emissions which they cite in the PDOC.
21

  Despite the results of this modeling report to the 

contrary, the District still stubbornly clings to its past determinations that secondary 

particulate formation from ammonia emissions is not significant.  

The recent draft study performed by the District draws an entirely different conclusion.  The 

Draft PM-2.5 study concluded, “Reducing ammonia emissions by 20 percent (around 15 

tons/day) was the most effective of the precursor emissions reductions.  Secondary PM-2.5 

levels were typically reduced 0-4 percent, depending on location, with an average around 2 

percent.  Reducing NOx and VOC emissions by 20 percent (around 250 tons/day total) was 

relatively ineffective. Reducing sulfur containing PM precursor emissions by 20 percent 

(around 16 tons/day) typically had a small impact on Bay Area PM-2.5.”
22

  

Given that ammonia emissions are the largest precursor contributor of secondary PM-2.5, the 

District should require a lower ammonia slip level and provide mitigation for ammonia slip 

secondary particulate impacts.  Limiting ammonia emissions to a lower slip level is feasible 

and has already been achieved in practice. 

                                                 

20 PDOC Footnote 5 

21 Draft PM2.5 Modeling Report 

22 Draft PM2.5 Modeling Report Page  
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The use of ammonia in the SCR chemical process for NOx control presents an additional 

problem. Ammonia is on EPA‟s list of Extremely Hazardous Substances under Title III, 

Section 302 of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  The 

project area is located where a large number of existing and proposed facilities are utilizing 

ammonia.
23

  Ammonia is being routinely transported through the minority low-income 

neighborhoods.  Under environmental justice requirements (see Section IV) the district must 

provide a cumulative ammonia transportation analysis and provide the appropriate 

mitigation. 

B. PM-10 BACT Emissions 

The District is proposing a BACT PM-10  emissions limit of 9.0 lb/hr, which corresponds to 

an emission rate of 0.0041 lb/ MMBtu of natural gas burned. The manufacturer guarantees an 

8 lb/hr limit for the Siemens 5000F turbines.  The District provides results of source tests for 

similar turbines which have a CO catalyst and SCR.  The average PM-10 emission rate is  

.0026 lb/MMBtu.
24

  This is 37% below the proposed permit level for the MLGS. 

BAQMD Regulation 2-2-206 (b) requires as BACT, “The most stringent emission limitation 

achieved by an emission control device or technique for the type of equipment comprising 

such a source.”  The evidence presented demonstrates that the MLGS can achieve a much 

lower emission rate than the District is proposing.  

The District‟s rationale appears to be that the dilution air that is added to the exhaust might 

contain a certain quantity of entrained PM, and this PM is ultimately emitted in the exhaust at 

                                                 

23  The following facilities in Contra Costa County near the MLGS routinely use ammonia in their operations: 

Air Products Tesoro, EBMUD,  Orinda Water Treatment Plant, General Chemical- Bay Point Works,  Criterion 

Catalysts,  EBMUD San Pablo Water Treatment, Martinez Water Treatment Plant, The Dow Chemical 

Company,  EBMUD Lafayette Water Treatment, Mirant Contra Costa, Bollman Water Treatment Plant, 

EBMUD Walnut Creek Water Treatment, Mirant Delta,  Calpine Riverview Energy Center,  GWF Power 

Systems – Loveridge Rd,  Randall Bold Water Treatment,  Chevron – Richmond Refinery GWF Power Systems 

– Nichols Rd Shell Martinez Refinery Conoco Phillips GWF Power Systems – Site 1A, Pittsburg Tesoro 

Refinery, Crockett Cogeneration, GWF Power Systems – Wilbur West Veolia, ES Technical Solutions, 

EBMUD Sobrante Filter Plant, and GWF Power Systems – Wilbur East. 

24 PDOC Page 44 




