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(9 AES

we are the energy

AES Alamitos Energy, LLC
690 N. Studebaker Road
Long Beach, CA 90803

tel 562 493 7891

fax 562 493 7320

October 23, 2015

Mr. Robert Oglesby
Executive Director

California Energy Commission
1516 Ninth Street
Sacramento, CA 95814

Re: Supplemental Application for Certification for the Alamitos Energy Center (12-AFC-01)
Dear Mr. Oglesby:

AES Alamitos Energy, LLC (AES)?, the Applicant, submits this supplemental Application for
Certification (SAFC) for the Alamitos Energy Center (AEC) located in the City of Long Beach,
California. The AEC will be a natural-gas-fired, combined-cycle and simple-cycle, air-cooled, electrical
generating facility with a nominal generating capacity of 1,040 megawatts (MW).

The AEC will be located on a 21-acre site within the existing power plant site, and will utilize
to the extent possible existing infrastructure, including the switchyard and transmission facilities,
natural gas pipeline system and water connections, process water supply lines, fire suppression and
emergency services facilities, and the administration, maintenance and certain warehouse buildings.
The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability
area caused in large part by the closure of the San Onofre Nuclear Generating Station and anticipated
retirement of over 4,000 MW of older, natural gas-fired generation currently using once-through ocean
water cooling (OTC) by December 31, 2020. The AEC will provide fast-starting and stopping, flexible,
controllable generation with the ability to ramp up and down through a wide range of electrical output
to allow the integration of intermittent, renewable energy into the electrical grid and enable attainment
of California’s Renewable Energy Portfolio Standards (RPS).

I, Stephen O’Kane, an officer of AES Alamitos Energy, LLC, hereby attest under penalty of
perjury under the laws of the State of California that the information set forth in the enclosed
supplemental Application for Certification for the Alamitos Energy Center is true and accurate to the
best of my knowledge and belief.

Sincerely,

ane

Stephen O’Kane
Vice-President
AES Alamitos Energy, LLC

1 AES Alamitos Energy, LLC, the project company, will be replacing AES Southland Development, LLC as
the Applicant in this proceeding.
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SECTION 1

Executive Summary

1.1 Project Overview

AES Alamitos Energy, LLC (AES) will construct, own, and operate the Alamitos Energy Center (AEC)—a
natural-gas-fired, air-cooled, combined-cycle and simple-cycle, electrical generating facility in Long Beach,
California. The AEC will have a nominal generating capacity of 1,040 megawatts (MW).1 The AEC will be
constructed on the brownfield site of the existing AES Alamitos Generating Station (AGS), and located on an
approximately 21-acre site within a larger 71.1-acre parcel.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area
caused in large part to the closure of the San Onofre Nuclear Generating Station and anticipated retirement
of older, natural-gas-fired generation currently using once-through ocean water cooling (OTC). As a result of
the promulgation of the California State Water Resources Control Board’s (SWRCB) Water Quality Control
Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling (OTC Policy) (SWRCB, 2010) over
4,000 MW of OTC generation are expected to be retired by December 31, 2020 in the Los Angeles basin local
reliability area.

The construction and operation of the AEC will provide significant, well-paying, high-quality jobs.
Construction personnel requirements will peak at approximately 306 workers in July 2019, and to
approximately 512 workers in January 2021. On average, the AEC will employ 191 construction personnel
over the approximately 56-month construction period. With an estimated $315.55 million in construction
payroll, these new jobs will be at an average hourly rate of $89 per hour, including benefits. The estimated
value of materials and supplies purchased locally in Los Angeles County during construction and demolition
is $132.29 million. The AEC will add an estimated 125 indirect and 464 induced jobs in Los Angeles County,
adding an additional $31.13 million in annual local construction expenditures and $21.84 million in annual
spending by local construction workers. With an estimated average of 36 full-time employees for
operations, the AEC’s approximate operation payroll, including benefits, will be $4,469,000 per year. There
will also be an annual operations and maintenance budget of approximately $8,312,000, to be spent locally
within Los Angeles County.

In terms of ensuring electric reliability, the California Independent System Operator (CAISO) and the
California Energy Commission (CEC) have recognized the importance of the AGS location as part of the
coastal OTC fleet that provides both energy and capacity to satisfy the western Los Angeles Basin Local
Reliability Area requirements (CAISO, 2011). The CAISO has identified a need for power generation facilities
in the western sub-area of the Los Angeles Basin Local Reliability Area to replace the ocean water OTC plants
that are expected to retire as a result of the SWRCB’s OTC Policy (SWRCB, 2010). The results from the
CAISO’s year 2021 long-term Local Capacity Requirements study estimates that between 2,370 and 3,741
MW?2 of replacement OTC generation is required in the Los Angeles Basin to meet the future needs of the
area. The requirement for replacement generation in light of OTC retirements in the Los Angeles Basin,
along with other long-term transmission planning assumptions, is also confirmed in CAISO’s Once-Through
Cooling and AB-1318 Study Results presented on December 8, 2011 (CAISO, 2011). CAISO also notes that
many of the OTC facilities are in locations critical to local electrical reliability and repowered or replacement
generating capacity with characteristics that support renewable integration in these same locations would
provide both local capacity for reliability and essential grid support for a future with ever-increasing

1 Referenced to site ambient average temperature conditions of 65.3 degrees Fahrenheit (°F) dry bulb and 62.7°F wet bulb temperature without
evaporative cooler operation.

2 This range of OTC replacement capacity corresponds to the CAISO “Trajectory” planning scenario, which has been defined as the most likely
planning scenario.
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SECTION 1 EXECUTIVE SUMMARY

amounts of variable renewable energy. The effect of the repower/replacement OTC facilities reduces the
number of total megawatts required compared to new generation developed elsewhere (CAISO, 2012).

The California Public Utilities Commission (CPUC) confirmed the need for new generation in the Los Angeles
Basin in a decision authorizing procurement of between 1,400 and 1,800 MW of new electrical capacity in
the western Los Angeles sub-area to meet long-term local capacity requirements by 2021 and that at least
1,000 MW but no more than 1,200 MW must be from conventional gas-fired resources (including combined
heat and power resources). Further, the CPUC found the following: a significant need for local generating
resources to replace retiring OTC plants in the Los Angeles Basin local area under every scenario analyzed by
the CAISO; that a significant amount of the 1,400 to 1,800 MW procurement be met through conventional
gas-fired resources in order to ensure local capacity reliability needs are met; and that gas-fired resources at
current OTC sites meet CAISO’s criteria for meeting local generating needs but other resources can also
meet or reduce the local generating needs but may not be as effective (CPUC, 2013).

As a modern, efficient gas-fired generation plant located at a critical grid location at an existing power plant
site, the AEC will satisfy these resource and reliability needs. With the additional flexible fast start and stop
characteristics of the technology employed, the AEC will also provide essential grid support as the electrical
system integrates increasing amounts of intermittent renewable energy sources. In recognition of its critical
grid reliability benefits, the AEC combined-cycle CTGs were selected by Southern California Edison (SCE) in
its Local Capacity Requirements Request for Offer (LCR RFO) on November 5, 2014. The simple-cycle CTGs
will meet the capacity needs anticipated to be identified in future procurement authorizations through the
CPUC LTPP process.

The AEC will consist of two gas turbine power blocks. Power Block 1 will consist of two natural-gas-fired
combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery steam
generators (HRSG), one steam turbine generator (STG), an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment (collectively, AEC CCGT). Power Block 2 will consist of four simple-cycle CTGs
with fin-fan coolers and ancillary facilities (collectively, AEC SCGT). The AEC CCGTs and SCGTs are unique
assets that will provide greater reliability to meet resource adequacy needs for the southern California
electrical system.

As California’s intermittent renewable energy portfolio continues to grow, operating in either load following
or partial shutdown mode is necessary to maintain electrical grid reliability, placing an increased importance
upon the rapid startup, low turndown, steep ramp rate, and superior heat rate of the MSG configuration
employed at the AEC.

By using proven combined-cycle technology, the AEC CCGTs can also run as a baseload facility, as needed,
providing greater reliability to meet resource adequacy needs for the southern California electrical system.
As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles Basin sub-area and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by providing
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By being in a transmission constrained load center, the AEC also helps to
avoid potential transmission line overloads and can provide reliable local energy supplies when electricity
from more distant generating resources is unavailable.

The fast-starting, flexible AEC SCGT will be available to help facilitate renewable generation and provide
additional reliability in this critical Southern California reliability area. The AEC SCGT units will help “shape
and firm” renewable resources, providing grid much needed reliability. The AEC SCGTs will provide fast ramp
rates, up to 53 MWs per minute, when operating above minimum gas turbine turndown capacity. In
addition to individual dispatchability, these units can provide valuable services to the grid, including,
capacity, frequency response, voltage support, reactive power, inertia, and other ancillary services.
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SECTION 1 EXECUTIVE SUMMARY

The AEC’s combustion turbines, auxiliary boiler, and associated equipment will include the use of best
available control technology to limit emissions of criteria pollutants and hazardous air pollutants. By being
able to deliver flexible operating characteristics across a wide range of generating capacity, at a relatively
consistent and superior heat rate, the AEC will help lower the overall greenhouse gas emissions resulting
from electrical generation in southern California and allow for greater integration of intermittent renewable
resources.

The AEC will reuse, to the extent feasible, existing infrastructure including the existing SCE switchyard and
transmission facilities; connections to the Southern California Gas Company (SoCalGas) natural gas pipeline
system and City of Long Beach Water Department (LBWD) water connections; process water supply lines;
and the administration, maintenance, and certain warehouse buildings.

The AEC will interconnect to the existing SCE 230-kilovolt switchyard adjacent to the north side of the
property. Natural gas will be supplied to the AEC via an existing offsite 30-inch-diameter pipeline owned and
operated by SoCalGas. The AEC will require a new natural gas metering facility and construction of two new
natural gas compressor buildings (one for each power block) within the AEC footprint. Stormwater will be
discharged to an existing retention basin and then ultimately to the Los Cerritos Channel via existing
stormwater outfalls.

The AEC will use water provided by the LBWD for construction, operational process, and sanitary uses but at
substantially lower volumes than the existing AGS has historically used. This water will be supplied through
existing onsite water lines.

The AEC will include a new 1,000-foot process/sanitary wastewater pipeline to the first point of
interconnection with the existing LBWD sewer system and will eliminate the current practice of treatment
and discharge of process/sanitary wastewater to the San Gabriel River. The project may also require
upgrading approximately 4,000 feet of the existing offsite LBWD sewer line downstream of the first point of
interconnection, therefore, this possible offsite improvement to the LBWD system is also analyzed in this
Application for Certification (AFC). The total length of the new pipeline (1,000 feet) and the upgraded
pipeline (4,000 feet) is approximately 5,000 feet.

Construction of the AEC will use onsite laydown areas (approximately 8 acres dispersed throughout the
existing AGS parcel) and an approximately 10-acre laydown area located adjacent to the existing AGS parcel
south of generating Units 5 and 6. The demolition of the existing AGS units is not necessary for construction
of AEC. Existing AGS Units 1-6 are currently in operation and will continue to provide essential electrical
service concurrent with the construction of the AEC CCGT power block. Units 1, 2, and 5 will be retired after
the AEC CCGT commences operation. Units 3, 4, and 6 will likely operate through at least December 31,
2020. The City and Project Owner have entered into a Memorandum of Understand for the demolition of
the existing units. Demolition of Units 1-6 will be conducted in accordance with the MOU once all necessary
regulatory approvals to retire and decommission the existing units are received. The MOU provides certainty
for the public that the existing AGS units will removed after the AEC is constructed and operating.

A portion of the AEC will occupy land formerly used for AGS Unit 7 (a peaking unit). The generating unit and
much of the related facilities for former Unit 7 have been decommissioned, salvaged, and removed from the
site. However some components of the balance of plant for former Unit 7’s remain onsite, including certain
buildings, foundations and balance of equipment including underground water, fuel and other lines
(referred to in this AFC as the “former Unit 7’s remaining components”), which will be demolished, along
with two existing wastewater retention basins and a small maintenance shop to provide the necessary space
for AEC. The Assessor’s Parcel Numbers for the Alamitos Energy Center site are 7237-017-805, 7237-017-
806, 7237-017-807, 7237-017-808, 7237-017-809, 7237-018-807, 7237-018-808, 7237-019-808, and 7237-
019-005. Appendix 1A provides the legal descriptions and title reports for the site. The site is located in
Township 5 south, Range 12 west, section 2 and Township 5 south, Range 12 west, section 11, Los Alamitos
quad. Appendix 1B provides a list of the property owners located within 1,000 feet of the project site.
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SECTION 1 EXECUTIVE SUMMARY

Figure 1.1-1 is an artistic rendering of the project, Figure 1.1-2 shows the location of the project within the
Los Angeles County region, Figure 1.1-3 shows the site location, and Figure 1.1-4 is a photograph of the
existing site.

1.2 Project Objectives

The primary project objective of the AEC is to construct and operate a modern, state-of-the-art, efficient,
fast-starting, combined-cycle and simple-cycle natural gas power plant that satisfies the local area electrical
reliability needs while fulfilling the requirements of the South Coast Air Quality Management District’s

Rule 1304(a)(2). The basic project objectives include but are not limited to the following:

e Develop a project capable of providing energy, generating capacity, and ancillary electrical services
(voltage support, spinning reserve, inertia) to satisfy Los Angeles Basin Local Reliability Area
requirements and transmission grid support, particularly in the western subarea of the Los Angeles
Basin.

e Provide fast starting and stopping, flexible, controllable generation with the ability to ramp up and down
through a wide range of electrical output to allow the integration of the renewable energy into the
electrical grid in satisfaction of California’s Renewable Portfolio Standard, displacing older and less-
efficient generation.

o Utilize the existing brownfield power plant site and infrastructure, including the existing AGS switchyard
and related facilities, the Southern California Edison (SCE) switchyard and transmission facilities, the
Southern California Gas Company (SoCalGas) natural gas pipeline system, the Long Beach Water
Department (LBWD) water connections, process water supply lines, existing fire suppression and
emergency service facilities, and the administration, maintenance, and certain warehouse buildings.

e Use qualifying technology under the South Coast Air Quality Management District’s (SCAQMD) Rule
1304(a)(2) that allows for the replacement of older, less-efficient electric utility steam boilers with
specific new generation technologies on a megawatt to megawatt basis (that is, the replacement
megawatts are equal or less than the megawatts from the electric utility steam boilers).

1.3 Project Owner

The AEC owner is AES Alamitos Energy, LLC, a wholly owned subsidiary of the AES Corporation. The AES
Corporation is a global power company with generation and distribution businesses across five continents.
Founded in 1981, the AES Corporation built its first power plant in 1985, followed shortly thereafter by the
AES Placerita plant in Newhall, California. Since 1989, AES has owned and operated both renewable energy
and natural gas generating plants in California. Today, through its portfolio of thermal and renewable fuel
sources, the AES Corporation safely provides affordable and sustainable energy in 18 countries. In California,
the AES Corporation generates enough electricity from both thermal and renewable sources to power
millions of homes and businesses. The AES Corporation brings the combined expertise of a global force of
approximately 18,500 people.

1.4 Project Schedule

Construction activities at the project site are anticipated to last 56 months, from first quarter 2017 until
third quarter 2021. The project will commence with site preparation and the removal of the remaining

Unit 7’s components and other ancillary structures to make room for the construction of AEC CCGT and
SCGT power blocks. Site preparation will commence in January 2017 and construction on the AEC CCGT is
expected to be complete by the first quarter of 2020. The AEC SCGT power block is scheduled to commence
in the second quarter of 2020 and be complete by the third quarter of 2021. No construction overlap is
expected between the AEC CCGT and AEC SCGT power blocks.

Major project milestones are listed in Table 1.4-1.
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TABLE 1.4-1
AEC Schedule Major Milestones
Activity Commence Activity Commercial Operation
Begin Demolition of Alamitos Generating Station Unit 7 January 2017 Not Applicable
Begin Construction of AEC CCGT Second Quarter 2017 First Quarter 2020
Begin Construction of AEC SCGT Second Quarter 2020 Third Quarter 2021

1.5 Project Alternatives

A review of project alternatives was conducted to identify reasonable alternatives to the AEC that could
feasibly attain most of the project objectives and reduce or eliminate any significant effects of the project.
Based on this review, the AEC is the most efficient and effective design with the least environmental effects
to meet basic project objectives. The objectives of the AEC are discussed in Section 1.2. The project
alternatives analysis included the “no project” alternative, project design alternatives, and technology
alternatives.

Alternative generating technologies including conventional boiler and steam turbine, simple-cycle
combustion turbine, wind energy, photovoltaic and solar thermal technologies, Kalina combined-cycle,
internal combustion engines and energy storage were considered but rejected because of the inability of
these technologies to provide generating capacity for local reliability needs, meet peak energy demands,
and provide flexible generation with minimum environmental effects. Alternative equipment technologies
were also considered but were rejected because of their environmental effects or their inability to meet the
project objectives. Public Resources Code section 25540.6 provides that there need not be a discussion of
offsite alternatives for projects that are located at an existing industrial site, and where the project has a
strong relationship to the existing industrial site. The AEC will be located within the boundaries of the
existing AGS parcel, where a power plant has been located for nearly 60 years, will reuse existing
infrastructure and facilities to the extent feasible and thus has a strong relationship to the existing industrial
site. For example, the AEC will utilize the existing high-voltage electric transmission interconnection point.
Relocating or duplicating the electrical interconnection and associated transmission system to support an
alternative location in this densely populated and highly urbanized area would not be feasible. The
transmission system that serves the western Los Angeles Basin was designed, built, and subsequently
expanded around the existing power plant locations as the area became further urbanized and more
densely populated. The AEC has been designed to fit within the existing electrical system and serve the
current and future needs of the urban development which now constrains further expansion, replacement,
or relocation of the existing electrical transmission and distribution system. Therefore, in enacting Public
Resources Code Section 25540.6, the Legislature determined that it is reasonable not to analyze offsite
alternatives for projects with such a strong relationship to an existing industrial site. Given the strong
relationship to the existing industrial site, the AEC is exempt from further offsite alternatives analyses.

Moreover, as shown in the environmental analysis of the project, the AEC has mitigated potentially
significant impacts to a level below significance thus leaving no need to analyze alternative sites which could
reduce impacts. Alternative sites would fail to obtain most of the project objectives, especially the objectives
of modernization and reuse of existing infrastructure. Given the substantial urban development that has
grown up around the AEC site, any offsite alternatives would almost certainly have their own potential to
have significant impacts and noncompliance with applicable laws, ordinances, regulations, and standards
(LORS), including potential inconsistency with local coastal development plans. For these primary reasons, a
suitable brownfield site could not be identified with the combination of existing infrastructure and the
potential of fewer environmental impacts than those identified for the AEC.
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Under the no project alternative, the AEC would not be built and the associated benefits of the AEC would
not materialize, including critically needed energy and electrical generating capacity to support grid
reliability in the Los Angeles Basin and western subarea and increased abilities to integrate renewable
resources with the electrical grid. The no project alternative would not be preferable to the AEC because of
the need for economical, reliable, and environmentally sound generation resources in the region. The no
project alternative would not meet the basic project objectives, would eliminate the AEC’s benefits, and
would not avoid potential significant impacts. The AEC will not result in any significant impacts, therefore,
the no project alternative was rejected in favor of the AEC.

The AEC will connect to the exiting natural gas supply pipeline and the existing SCE electrical system,
complying with applicable LORS and avoiding any new potential impacts, so no design alternatives are
required for those facilities.

While the AEC will significantly reduce the use of fresh water at the AGS site, a number of water supply
alternatives were reviewed. Water for the AEC will continue to be provided by the current provider, LBWD.
Potential alternative water supply sources for the AEC include ocean water from the Pacific Ocean and
secondary or tertiary treated wastewater. After further review, these alternative water supply sources
would create additional environmental impacts and be more costly due to the need for construction of
additional infrastructure. Therefore, use of the water system provided by the LBWD is the preferred source
of water for the AEC.

Several technology alternatives were also reviewed in a process that resulted in the selection of a
configuration of commercially proven combined-cycle and simple-cycle technologies. The technology
alternatives included generation technology alternatives, power plant cooling alternatives, fuel technology
alternatives, nitrogen oxide (NO,) control alternatives, energy storage alternatives, and waste discharge
alternatives. None of these technologies was considered equal or superior to the combustion turbine
technology selected for the AEC in reliability, availability, and use of resources, cost-effectiveness, or
meeting the basic objectives of the project.

A comprehensive review of alternatives to the AEC technology, project design, location, and the no project
alternative are presented in Section 6.0.

1.6 Environmental Considerations

Pursuant to the requirements set forth in existing environmental laws and the CEC’s regulations,

16 environmental disciplines with possible associated environmental impacts that could result from the AEC
were investigated. Detailed descriptions and analyses of these areas are presented in Sections 5.1 through
5.16 of this AFC. As discussed in detail in this SAFC, with the implementation of the proposed mitigation
measures and Conditions of Certification, there will be no significant unmitigated environmental impacts
associated with AEC construction and operation.

As a modern facility, the AEC will have lower emission rates on a kilowatt-hour production basis, with
greater thermal efficiency, lower greenhouse gas emissions, and lower criteria pollutant emissions. In
general, as a brownfield site devoid of significant biological resources, the AEC addresses and minimizes a
host of potential environmental impacts in nearly every discipline analyzed in this SAFC.

This executive summary highlights findings related to five subject areas that have historically been of
interest in CEC proceedings: air quality, biological resources, noise, visual resources, and water resources.

1.6.1 Air Quality

The AEC site is located in an area designated as nonattainment for state and federal ozone and for the state
nitrogen dioxide (NO;) PM1o and PM; s standards. The site is designated as federal maintenance and
nonattainment for PMigand PM; s standards, respectively.
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An assessment of project impacts on air quality was conducted using a comprehensive, numerical air
dispersion modeling system. No significant air quality impacts would result from the project because
emissions will be controlled through the use of inherently low-emission natural gas combustion turbine
technology and best available emission control technology. In addition, the potential public health impacts
from the operation of the AEC would not exceed applicable thresholds as demonstrated by the Human
Health Risk Assessment included in Section 5.9, Public Health.

Federal and state nonattainment pollutants emitted from the project would be fully offset under the
provisions of South Coast Air Quality Management District (SCAQMD) Rule 1304(a)(2) and the procedures
and processes in Rule 1315. Emission offsets for PM1o, SO, and volatile organic compounds, and RECLAIM
Trading Credits for NOy emissions would be retired and accounted for consistent with federal, state, and
SCAQMD requirements for the project. The project would be consistent with the SCAQMD’s plan to
eliminate older, less-efficient power generating plants and would generate in excess of $70 million in fees to
the SCAQMD to be used for local air quality improvement projects consistent with the SCAQMD’s Air Quality
Management Plan. The AEC will help California and southern California obtain their Clean Energy and Clean
Air objectives by lowering the total emissions associated with electrical power generation and enabling a
greater percentage of renewable generation to serve southern California demand. See Section 5.1, Air
Quality, for a detailed analysis of the air quality impacts from the project.

Consistent with the Energy Action Plan, as drafted by the CEC and the CPUC, the AEC will assist in meeting
the state’s goal of ensuring that electric energy in the state is “adequate, affordable, technologically
advanced, and environmentally sound.” It will also assist in meeting greenhouse gas reduction targets under
the Global Warming Solutions Act of 2006 (AB 32), and will help utilities integrate renewable energy into
their systems as required under California’s RPS. The AEC will also provide needed electric generation
capacity with improved efficiency and operational flexibility to help meet southern California’s long-term
electricity needs and Clean Air objectives.

1.6.2 Biological Resources

There are no federal or state listed threatened, endangered, or candidate plant or wildlife species at the AEC
site or along the offsite pipeline alignment. In addition, there is no suitable terrestrial or aquatic habitat on
the AEC site or along the offsite pipeline alignment. Potential indirect impacts from operation of the facility
will be less than significant. Potential impacts to wildlife or plants that could occur as a result of construction
and operation of the AEC will be less than significant with avoidance, incorporation of project design
features, and implementation of mitigation measures.

The AEC will draw process water from an existing water supply system and then discharge wastewater to
the LBWD’s sanitary system. There will be a significant decrease in outfall discharge from current use levels
because facility process and sanitary discharge to the San Gabriel River will be eliminated. The discharge of
stormwater will be via the existing, permitted outfalls. Section 5.2, Biological Resources, provides a detailed
analysis of biological resources.

1.6.3 Noise

Ambient noise monitoring was conducted at the project site, and an acoustical model was prepared for the
project. The final design of the AEC facility will ensure the applicable City of Long Beach noise ordinances are
met and no significant noise impact will result from the project. The AEC will implement measures to
minimize potential noise impacts from project construction and operation such as a noise hot line, noise
complaint resolution, and if a traditional, high-pressure steam blow process is used, the Project Owner will
limit use to daytime hours and equip the steam blow piping with a silencer that reduces the noise of steam
blows. Section 5.7, Noise, provides a detailed analysis of the noise assessment.

1.6.4 Visual Resources

The AEC is located in an industrial area and has been designed in keeping with the surrounding industrial
landscape. Based on an analysis of simulated views of the project from four key observation points, the AEC
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will have no significant visual impacts. Section 5.13, Visual Resources, provides a detailed discussion of the
visual resources assessment.

1.6.5 Water Resources

Process wastewater and sanitary wastewater will be conveyed to the LBWD sanitary system through a new
wastewater pipeline connection eliminating the current practice of discharge from the AGS into the San
Gabriel River. Stormwater will be collected into the existing stormwater system that includes onsite
retention basins and then ultimately discharged to the Los Cerritos Channel in compliance with the National
Pollutant Discharge Elimination System General Permit for discharge of stormwater associated with
industrial activities.

The annual water requirements for operation of the AEC will be substantially less than historical water
consumption of the existing AGS. Maximum AEC water use will be approximately 130 acre-feet per year, the
AGS has historically used approximately 441 acre-feet per year (2013/2014 annual average). Section 5.15,
Water Resources, provides a detailed analysis of water resources.

1.7 Key Benefits

1.7.1 Reliability and Environmental

The AEC will provide up to 1,040 MW of operationally flexible, and efficient generating capacity to the Los
Angeles Basin Local Reliability Area in general, and specifically to the western Los Angeles Basin sub-area.3
The project will provide local capacity for reliability needs, serve peak southern California energy demand,
and provide flexible generation to allow the integration of the ever-increasing contribution of variable
renewable energy into the electrical grid.

In addition to an efficient and low heat rate, the AEC’s operational flexibility will mean the facility will be
able to run at partial load while maintaining a low greenhouse gas emission rate. Quick-staring capabilities
also mean that the AEC will not need to operate at times of low power demand to keep “warm” to be called
upon on short notice, thereby decreasing emissions compared to conventional power plants that must be
kept on and “idling” between periods of high electricity demand.

As more renewable electrical resources are brought on line as a result of electric utilities meeting
California’s RPS, projects strategically located within load centers and designed for fast starts and ramp-
up/ramp-down capability, such as the AEC, will be critical in supporting local electrical reliability and grid
stability. Thus, the AEC avoids the potentially significant effects associated with the addition of transmission
system improvements and other generation to meet this reliability need. The AEC will serve the western Los
Angeles Basin load center without constructing new transmission facilities.

The AEC will have superior thermal efficiency, resulting in fewer air emissions of criteria pollutants on a
pound-per-megawatt basis than the existing AGS, providing positive public health benefits. By being able to
deliver flexible operating characteristics across a wide range of generating capacity, at a relatively consistent
and superior heat rate, and enabling an ever-increasing amount of intermittent renewable energy the AEC
will help lower the overall greenhouse gas emissions resulting from electrical generation in southern
California.

The AEC design achieves a very high level of efficiency across a wide range of generating capacity, making it
the most efficient design for the intended operational profile. By replacing the existing AGS, the AEC will be
providing fast response, modern, clean and efficient electrical power that fully supports and will enable
California to achieve a much greater use of, and reliance on, intermittent renewable electricity sources, such
as wind and solar, while also serving local electrical reliability needs, furthering California’s RPS and

3 As defined by the CAISQO’s “Local Capacity Technical Study Overview and Results” report dated April 17, 2012.
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greenhouse gas policies. Additionally, the AEC, with its more compact combined-cycle design and shorter
exhaust stacks, will result in a reduced visual impact compared to the existing AGS.

In terms of biological resources, locating the project on an existing brownfield site avoids potential impacts
to critical habitats and other wildlife areas. Reuse of existing infrastructure avoids and minimizes potential
land use impacts. But for a single wastewater line to connect to the existing LBWD system, the AEC does not
require the construction of any other new offsite linears, including gas and water supply lines, and
transmission interconnections. This reduces potential offsite environmental impacts.

1.7.2 Employment and Economic Benefits

The AEC’s capital cost for power plant equipment is estimated to be between approximately $1.1 billion and
$1.3 billion, and the total project cost represents an even larger investment in southern California. There will
be approximately $132.29 million in local purchases of materials and supplies during construction and
approximately $8,312,000 per year of local operational expenditures. In addition, the AEC is expected to
bring increased property tax revenue to the City of Long Beach.

The AEC will result in a peak of approximately 306 construction workers in July 2019 during construction of
Power Block 1, and 512 workers in January 2021 for Power Block 2. The average workforce for both power
blocks over the 56-month construction period will be 191 workers. The operating facility will permanently
employ an average workforce of 36, including plant operators, supervisors, administrative personnel,
mechanics, and electricians. Operational staff will typically work in three rotating shifts with administrative
and supervisory staff working 8-hour shifts, 5 days a week. The facility will be capable of operating 24 hours
per day, 7 days per week.

The AEC will use the services of local or regional firms for major maintenance and overhauls, plant supplies,
and other support services throughout the life of the facility, resulting in additional direct employment and
economic benefits.

1.8 Persons Who Prepared the AFC

Persons with primary responsibility for the preparation of each section of this AFC are listed in Appendix 1C.

1.9 References
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Figure 1.1-1

Artist Rendering
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Figure 1.1-4

Photograph of the Existing Site
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SECTION 2

Project Description

The Alamitos Energy Center (AEC) is a nominal 1,040-megawatt (MW), natural-gas-fired, combined-cycle and
simple-cycle, air-cooled electrical generating facility that will be constructed on the site of the AES Alamitos
Energy, LLC (AES) Alamitos Generating Station (AGS), an existing and operating power plant in Long Beach,
California. The AEC will be located on an approximately 21-acre site within the approximately 71-acre AGS
parcel.

The AEC will consist of two gas turbine power blocks. Power Block 1 will consist of two natural-gas-fired
combustion turbine generators (CTG) in a combined-cycle configuration with two unfired heat recovery
steam generators (HRSG), one steam turbine generator (STG), an air-cooled condenser, an auxiliary boiler,
and related ancillary equipment (collectively, AEC CCGT). Power Block 2 will consist of four simple-cycle
CTGs with fin-fan coolers and ancillary facilities (collectively, AEC SCGT). The AEC CCGTs and SCGTs are
unique assets that will provide greater reliability to meet Resource Adequacy needs for the southern
California electrical system.

To provide fast starting and stopping, flexible generating resources, the AEC CCGTs will be configured and
deployed as a multistage generating (MSG) facility. The MSG configuration will allow the AEC units to
generate power across a wide and flexible operating range while maintaining a relatively constant and
efficient heat rate. The AEC CCGTs can serve both peak and intermediate loads with the added capabilities
of rapid startup, significant turndown capability (ability to turn down to a low load), and fast ramp rates

(10 percent per minute for the CCGT power block when operating above minimum gas turbine turndown
capacity). As California’s intermittent renewable energy portfolio continues to grow, operating in either load
following or partial shutdown mode is necessary to maintain electrical grid reliability, placing an increased
importance upon the rapid startup, low turndown, steep ramp rate, and superior heat rate of the MSG
configuration employed at the AEC.

By using proven combined-cycle technology, the AEC CCGTs can also run as a baseload facility, as needed,
providing greater reliability to meet Resource Adequacy needs for the southern California electrical system.
As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles Basin sub-area and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by providing
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By being in a transmission constrained load center, the AEC also helps to
avoid potential transmission line overloads and can provide reliable local energy supplies when electricity
from more distant generating resources is unavailable.

The fast-starting, flexible AEC SCGT will be available to help facilitate renewable generation and provide
additional capacity in this critical Southern California reliability area. These LMS units will help “shape and
firm” renewable resources, providing grid much needed reliability. The SCGTs will provide fast ramp rates,
up to 53 MWs per minute for the SCGT power block, when operating above minimum gas turbine turndown
capacity. In addition to individual dispatchability, these units can provide valuable services to the grid,
including, capacity, frequency response, voltage support, reactive power, inertia, and other ancillary
services.

The AEC’s combustion turbines, auxiliary boiler, and associated equipment will include the use of best
available control technology to limit emissions of criteria pollutants and hazardous air pollutants. By being
able to deliver flexible operating characteristics across a wide range of generating capacity, at a relatively
consistent and superior heat rate, the AEC will help lower the overall greenhouse gas (GHG) emissions
resulting from electrical generation in southern California and allow for greater integration of intermittent
renewable resources, thereby progressing California's goal of reducing GHGs from the electricity system.
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The AEC will be developed on a brownfield site and reuse existing infrastructure and services, avoiding any
new impacts and ground disturbing activities wherever feasible. The AEC will interconnect to the existing
Southern California Edison (SCE) 230-kilovolt (kV) switchyard adjacent to the north side of the AGS property
line. Natural gas will be supplied to the AEC via the existing offsite 30-inch-diameter pipeline owned and
operated by Southern California Gas Company (SoCalGas). The AEC will require a new natural gas metering
facility and construction of two new natural gas compressor buildings (one for each power block) within the
AEC footprint. Stormwater runoff from the power block areas will be directed to new oil/water separators
and sumps before being directed to an existing retention basin and then ultimately discharged to the Los
Cerritos Channel via existing stormwater outfalls. The AEC will use water provided by the City of Long Beach
Water Department (LBWD) under its water service tariff for construction, operational process, and sanitary
uses but at substantially lower volumes than the existing AGS historically has used. This water will be
supplied through existing onsite water lines.

The AEC will include a new 1,000-foot process/sanitary wastewater pipeline to the first point of
interconnection with the existing LBWD sewer system and will eliminate the current practice of treatment
and discharge of process and sanitary wastewater to the San Gabriel River. The project may also require
upgrading approximately 4,000 feet of the existing offsite LBWD sewer line downstream of the first point of
interconnection, therefore, this possible offsite improvement to the LBWD system is also analyzed in this
AFC. The total length of the new pipeline (1,000 feet) and the upgraded pipeline (4,000 feet) is
approximately 5,000 feet.

Construction of the AEC will require the use of onsite laydown areas, approximately 8 acres dispersed
throughout the existing site, and an additional approximately 10-acre laydown area located adjacent to the
AGS site south of existing generating Units 5 and 6. The demolition of the existing and operating AGS units is
not necessary for construction of AEC. Existing AGS Units 1 through 6 are currently in operation and will
continue to provide essential electrical service concurrent with the construction of the AEC CCGT power
block. Units 1, 2, and 5 will be retired once the AEC CCGT commences operation. Units 3, 4, and 6 will likely
operate through at least December 31, 2020.

A portion of the AEC will occupy land formerly used for AGS Unit 7 (a retire turbine peaking unit). The
generating unit and some of the related facilities for former Unit 7 have been decommissioned, salvaged,
and removed from the site. However some components of the balance of plant for former Unit 7’s remain
on-site, including certain buildings, foundations and balance of equipment including underground water,
fuel and other lines (referred to in this AFC as the “former Unit 7’s remaining components”) and fuel tank.
These buildings and equipment along with two retention basins and two small maintenance shops will be
demolished and removed from the site as part of the site preparation activities for the AEC.

Construction activities at the AEC site are anticipated to last 56 months, from first quarter 2017 until third
qguarter 2021. The project will commence with site preparation and the removal of the remaining Unit 7’s
components and other ancillary structures to make room for the construction of AEC CCGT and SCGT power
blocks. Site preparation will commence in the first quarter of 2017 and construction on the AEC CCGT is
expected to commence the second quarter of 2017. Construction on the AEC CCGT is expected to be
complete by the first quarter of 2020. The AEC SCGT power block is scheduled to commence in the second
quarter of 2020 and to reach completion in the third quarter of 2021. No construction overlap is expected
between the AEC CCGT and AEC SCGT power blocks.

Owing to the critical need for generating capacity at the AGS site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given the land available, the
need for regulatory approval before the existing AGS can be taken out of service, and the fact that the
existing Units 1-6 do not need to be removed to enable the construction of the AEC, the existing power plant
will not impede construction of AEC. The City and Applicant have entered into a Memorandum of
Understand (MOU) for the demolition of the existing units. Demolition of Units 1-6 will be conducted in
accordance with the MOU once all necessary regulatory approvals to retire and decommission the existing
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units are received. The MOU provides certainty for the public that the existing AGS units will removed after
the AEC is constructed and operating.

2.1  Generation Facility Description, Design, and Operation

The AEC is a natural-gas-fired, air-cooled electrical generating facility rated at a nominal generating capacity
of 1,040 MWs. The AEC has been designed using commercially proven technology equipped with
environmental monitoring, protection, and safety systems to provide safe and reliable operation over a
minimum 30-year operating life.

The AEC will be located on an approximately 21-acre site within the approximately 71-acre AGS parcel. An
approximately 10-acre temporary construction laydown area south the AEC site within the AGS parcel
(Figure 2.1-1) is also included as part of the project. Figure 2.1-2 shows the proposed AEC equipment general
arrangement.

The AEC CCGT will be located on the southern-most portion of the AEC site, on the former AGS fuel oil
storage site, which was sold then reacquired by the Applicant in late 2014. AEC CCGT will include the
following principal design elements:

e Two General Electric (GE) 7FA.05 CTGs with a nominal rating of 227 MW each. The CTGs will be
equipped with evaporative coolers on the inlet air system and dry low oxides of nitrogen (NOy)
combustors

e One, single-flow, impulse, down exhaust condensing STG with a nominal rating of approximately 229
MwW

e Two HRSGs of the horizontal gas flow, triple-pressure, natural-circulation type; each HRSG will be
equipped with a selective catalytic reduction (SCR) unit in the ductwork for the control of NO, emissions
and an oxidation catalyst to control carbon monoxide (CO) and volatile organic compound (VOC)
emissions, and the HRSGs will not employ supplemental firing

e One air-cooled condenser and a closed-loop fin-fan cooler

e Natural gas compressor

e One generator step-up (GSU) transformer per each GE 7FA gas turbine and one for the steam turbine
e One 230-kV interconnection to the existing SCE switchyard, which is adjacent to the site

The AEC SCGT will be located on the northern portion of the AEC site, adjacent to the San Gabriel River. The
AEC SCGT will include the following principal design elements:

e Four GE Energy LMS 100 PB natural-gas-fired combustion turbine-generators (CTGs) with a nominal
rating of 100 MW each

e Each CTG is equipped with selective catalytic reduction (SCR) equipment containing catalysts to further
reduce NOx emissions, and an oxidation catalyst to reduce carbon monoxide (CO) emissions

e Auxiliary equipment associated with each CTG will include an inlet air filter house with evaporative
cooler, turbine inter-cooler and associated intercooler circulating pumps

e Two CTGs will share one fin-fan heat exchanger and one GSU transformer
e Natural gas compressors

e One 230-kV interconnection to the existing onsite SCE 230-kV switchyard (see Section 3.0, Transmission
Systems Engineering)

The two power blocks will share the following design elements:

e Direct connection to an existing SoCalGas 30-inch-diameter natural gas pipeline and metering station
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e Connection to existing onsite municipal and industrial water lines
e Fire water and suppression systems

e Anew 1,000-linear-foot process/sanitary wastewater pipeline to the first point of interconnection with
the existing LBWD sewer system at the east end of East Vista Street in Long Beach

e An existing stormwater retention pond
e Water treatment and storage systems

2.1.1 Site Arrangement and Layout

Primary access to the AEC site will be provided via the existing main entrance off of North Studebaker Road,
north of the intersection of Westminster Avenue. Figure 2.1-1 shows the facility site plan, Figure 2.1.2 shows
the general arrangement and layout of the facility, and Figures 2.1-3a through 2.1-3d show typical elevation
views of the project.

The 71.3-acre AGS parcel is bounded to the north by the SCE switchyard and State Route 22 (East 7th
Street); to the east by the San Gabriel River and, beyond that, the Los Angeles Department of Water and
Power Haynes Generating Station; to the south by the former Plains West Coast Terminals petroleum
storage facility and undeveloped property; and to the west by the Los Cerritos channel, AGS cooling-water
canals, and the residences west of the channel.

The existing AGS currently has six operating generating units (Units 1 through 6). Units 1, 2, and 5 will be
retired once the AEC CCGT reaches the commissioning stage of development and becomes operational. The
remaining units will retire consistent with the OTC regulations and local reliability needs. The existing plant
has various ancillary facilities that will be used to support the AEC, such as the administration, maintenance,
and certain warehouse buildings; existing SoCalGas natural gas pipeline; LBWD water connections; the
southernmost existing stormwater retention pond and outfalls; and the existing SCE switchyard. Other
existing infrastructure at the AGS, such as the fire water distribution, including two emergency electric-
driven fire water pumps and process water distribution and storage systems, will be reused to the greatest
extent possible.

2.1.1.1 Pipelines

The AEC will rely on existing natural gas, water, and process water supply lines. A new, 1,000-foot-long
process/sanitary wastewater pipeline will be constructed to the first point of interconnection with the
existing LBWD sewer system and a possible upgrading of an additional 4,000 linear feet of the LBWD sewer
system just downstream of the first point of interconnection to the LBWD sewer system is also considered in
the environmental review for this AFC.

Natural Gas Supply Pipeline. Natural gas will be supplied to the AEC via the existing 30-inch-diameter
pipeline that currently serves existing Units 5 and 6. No new offsite natural gas supply pipelines will be
necessary for the project. The existing natural gas pipeline is owned and operated by SoCalGas. The pipeline
operates at a nominal pressure of 165 pounds per square inch, and enter the existing AGS site at the
northeast corner of the facility near the existing 230-kV switchyard. The existing gas metering station and
ancillary equipment will be retained for the existing units and a new gas metering station will be constructed
on the northeast corner of the site. The natural gas will flow into the new gas metering station and then to a
new gas pressure-control station and gas scrubber/filtering equipment that will be constructed by the
Project Owner as part of the project. Natural gas will then be distributed onsite to the combustion turbine
fuel gas compressors and, subsequently, the combustion turbines.

Water Supply Pipeline. Water for the site is supplied from two separate existing LBWD pipeline
interconnections. Because the AEC’s combined-cycle technology requires much less water than the existing
AGS'’s boiler systems, the AEC’s water requirements are significantly less than the existing generating
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station’s current use. All of the existing connections will be used to support the AEC. No new offsite water
supply pipelines will be required for the project.

Plant Process and Sanitary Wastewater Pipeline. The project’s only offsite linear is an offsite pipeline for
discharge of plant process and sanitary wastewater to the Sanitation Districts of Los Angeles County via the
LBWD sewer system. A new 1,000-foot-long, 6-inch-diameter pipeline will connect the AEC to the existing
LBWD sewer system. The new, offsite pipeline will commence at the west side of the site near the
intersection of Studebaker Road and the northern cooling water canal. The pipeline will cross under
Studebaker Road then turn south to the intersection with Loynes Drive. The pipeline will then turn west and
will cross over the Los Cerritos Channel (affixed to the bridge). After crossing the channel, the pipeline will
turn north on East Vista Street to connect into the existing system in the residential subdivision.

The extent of any potential upgrades to the existing LBWD sewer pipeline downstream of the first point of
interconnection has been analyzed by the LBWD. At present, no further upgrades to the sewer pipeline
would be required with the interconnection of the AES. The LBWD will ultimately determine the scope and
conduct of any potential upgrades. While it is not certain that there will need to be any upgrades
downstream of the new 1,000-foot section, to ensure a timely and comprehensive review of potential
project impacts, the environmental analyses in this AFC assume a capacity upgrade to an existing
approximately 4,000-foot-long existing sewer pipeline downstream of the first point of interconnection with
the existing LBWD system (starting at eastern end of East Vista Street and ending at an existing
interconnection tee along East Pacific Coast Highway) is included in the environmental analysis of the
project (see Figure 2.1-1). While it is still to be determined if any or all of this existing 4,000-foot section of
LBWD sewer pipeline downstream of the first point of interconnection maybe upgraded, out of an
abundance of caution the potential impacts of upgrading the entire existing 4,000-foot section are analyzed
in this AFC. It is anticipated that for both the new construction and for any upgrades, an average
10-foot-wide construction corridor will be necessary.

Stormwater Disposal. Stormwater from the AEC power blocks will be directed to two new oil/water
separators and sumps then to the southernmost existing onsite retention basin before being discharged to
the existing stormwater outfalls which discharge into the AGS cooling water canals and ultimately to the Los
Cerritos channel.

Fire Protection Water. Fire protection water will be provided by two sources: the primary source will be
supplied via a connection to the existing water distribution system and the secondary source will be
supplied from a new, 600,000-gallon onsite fire/service water storage tank, which will be operated in
accordance with National Fire Protection Association (NFPA) guidelines to provide 2 hours of protection for
the onsite worst-case single fire. New onsite fire water piping and hydrants will be constructed for the AEC
as necessary. Existing fire protection service, fire water pumps, and hydrant lines will also remain in service
for the rest of the AGS site.

2.1.2 Process Description

The AEC CCGT power block will consist of the following equipment or equivalent: two GE 7FA.05 CTGs
equipped with dry low-NOx combustors and evaporative coolers; two HRSGs without supplemental firing;
SCR for NOy emission control, an oxidation catalyst equipment to control CO and VOCs; one single-casing,
STG; one air-cooled condenser; one 71-million British thermal unit (MMBTU) auxiliary boiler; and associated
support equipment.

The AEC SCGT power block will consist of the following equipment: four GE LMS 100 PB CTGs equipped with
dry low-NOx combustors, evaporative coolers, and intercoolers. The units will be equipped with SCRs for
NOx emission control and oxidation catalyst equipment to control CO and VOCx.

The technology for the AEC will be configured and deployed as an MSG asset designed to generate power
across a wide range of capacity with superior and relatively constant thermal efficiency and maximum
operating flexibility. The project will include multiple generators, often termed “embedded generating
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units,” whereby combinations of embedded generating units comprise the full operational capability for
each power block, from minimum to maximum generating capacity. AEC will have the ability to generate
power across a wide range of output from minimum turndown of a single AEC SCGT to maximum output of
the entire project. The AEC CCGT, including STG, is designed to function in a 1-on-1 configuration at
minimum load up to the maximum heat input of two combustion turbines and two HRSG operating at

100 percent load.

2.1.3 AEC CCGT Process

Combustion air will flow through the inlet air filters, evaporative inlet air coolers, associated air inlet
ductwork, and silencers before being compressed in the CTG's compressor section and then entering the
CTG's combustion sections. Natural gas will be mixed with the compressed air prior to being introduced to
the combustion sections and ignited. The hot combustion gases will expand through the power turbine
section of the CTGs, causing them to rotate and drive the CTG compressors and two electric generators. The
CTG exhaust gases of approximately 1,100°F will be used to generate steam in the HRSGs. The hot
combustion exhaust gases will exit the turbine sections and enter the HRSG where they will heat water (feed
water), converting it into superheated steam. The HRSG will employ a triple pressure design reheat system.
High-pressure, intermediate-pressure, and low-pressure steam will be delivered to the steam turbine. As the
steam expands as it passes through the steam turbine, the thermal energy is converted to mechanical
energy as the turbine rotates and then converted to electrical energy as the steam turbine turns a third
generator. The low-pressure steam exiting the steam turbine will enter the air-cooled condenser, which will
remove heat from the low-pressure steam (causing the steam to condense to water) and release the heat to
the ambient air. The condensed water, or condensate, will be returned to the HRSG feed water system for
reuse. The generating units are expected to have an overall annual availability of approximately

98.4 percent.

The heat balances for the project’s modes of operation are shown in Figures 2.1-4a and 2.1-4b for the site
ambient air temperature conditions? with no evaporative cooling of the CTG inlet air. The use of the
evaporative coolers is not intended as power augmentation (i.e. to produce additional power above rated
nominal net capacity), but rather will be employed to mitigate CTG ambient condition degradation and to
maintain the facility at or near the nominal generating capacity. The predicted net electrical output of the
CCGT power block under the summer condition is approximately 667 MW (gross) at a heat rate of
approximately 6,119 British thermal units per kilowatt-hour (Btu/kWh-net) on a lower heating value (LHV)
basis. This corresponds with a thermal efficiency of approximately 56 percent on a LHV basis.

The combustion turbines will include the use of best available control technology (BACT) to limit emissions
of criteria pollutants and hazardous air pollutants. NOx will be controlled to 2.0 parts per million by volume,
dry basis (ppmvd), corrected to 15 percent oxygen through the use of dry low-NOx combustors and SCR. An
oxidation catalyst will also be used to control CO emissions to 2.0 ppmvd at 15 percent oxygen and VOC
emissions to 2.0 ppmvd at 15 percent oxygen. BACT for particulate matter (airborne matter with an
equivalent aerodynamic diameter of less than 10 microns [PMig] and 2.5 microns [PMs]) and sulfur dioxide
emissions will be controlled with the exclusive use of natural gas with a sulfur content not to exceed 0.75
grains per 100 dry standard cubic feet (dscf). Emissions of excess ammonia not used in the SCR process
(ammonia slip) will be limited to 5.0 ppmvd at 15 percent oxygen.

2.1.4 Simple-Cycle Process

The AEC SCGT power block will consist of the following equipment: GE LMS 100 PB simple-cycle intercooled
gas turbines each with dry low NOx combustors and SCR systems for NOx emissions control, and oxidation
catalyst equipment to control CO and VOC emissions; two fin-fan heat exchangers (one per two CTGs); and
associated support equipment.

4 site average ambient temperature is 65.3°F (Dry Bulb) and relative humidity of 87%.
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The combustion turbine subsystems include inlet air filtration and evaporative inlet cooling system,
intercooling system, generator and excitation systems, and turbine control and instrumentation. CTG
combustion air will flow through the inlet air filters, evaporative inlet air coolers, and associated air inlet
ductwork before being compressed and cooled in the intercooler and CTG compressor section and then
entering the CTG combustion sections. Natural gas will be mixed with the cool compressed air prior to being
introduced to the combustion sections and ignited. The hot combustion gases will expand through the
power turbine section of the CTGs, causing them to rotate and drive the electric generators and CTG
compressors. The hot combustion gases will exit the turbine sections and enter the SCR and the oxidation
catalysts. The LMS-100 is a 3-spool gas turbine prime mover that uses an intercooler between the Low
Pressure Compressor (LPC) and the High Pressure Compressor (HPC). Intercooling provides significant
benefits to the Brayton cycle by reducing the work of compression for the HPC. This allows for higher-
pressure ratios, thus increasing overall efficiency. The reduced inlet temperature for the HPC allows
increased mass flow resulting in higher specific power.

The heat balances for the AEC SCGT are shown in Figures 2.1-3a and 2.1-3b for the low ambient temperature
and average ambient air temperature conditions® with no evaporative cooling of the CTG inlet air or
supplemental firing. The use of the evaporative coolers is not intended for use as power augmentation above
nominal net output, but rather will be employed to mitigate CTG degradation (ambient and mechanical) to
maintain the facility at or near the nominal generating capacity. The predicted net electrical output of the
simple-cycle power block under these conditions is approximately 379 MW at a heat rate of approximately
8,291 British thermal units per kilowatt-hour (Btu/kWh-net) on a lower heating value (LHV) basis. This
corresponds with a thermal efficiency of approximately 41 percent on a LHV basis.

The SCGT combustion turbines will include the use of best available control technology (BACT) to limit
emissions of criteria pollutants and hazardous air pollutants. NOx will be controlled to 2.5 parts per million by
volume, dry basis (ppmvd), corrected to 15 percent oxygen through the use of dry low-NOy combustors and
SCR. An oxidation catalyst will also be used to control CO emissions to 4.0 ppmvd at 15 percent oxygen and
VOCs emissions to 2.0 ppmvd at 15 percent oxygen. BACT for particulate matter (with a diameter less than 10
and 2.5 microns [PM3o and PM;s]) and sulfur dioxide (SO;) will be the exclusive use of natural gas with a sulfur
content not to exceed 0.75 grains per 100 standard cubic feet of natural gas (gr/100 scf). Emissions of excess
ammonia (ammonia slip) not used in the SCR process will be limited to 5.0 ppmvd at 15 percent oxygen.

2.1.5 Major Generating Facility Components CCGT Power Block

The following paragraphs describe the major components of the AEC generating facility.

2.1.5.1 Combustion Turbine Generators

Natural gas combustion in the CTGs will produce thermal energy, which is converted into mechanical energy
required to drive the combustion turbine compressors and two electrical generators. Each CTG system will
contain supporting systems and associated auxiliary equipment.

Each combustion turbine will drive a hydrogen cooled synchronous generator. Each CTG will be equipped
with the following systems and components:

e Inlet air filters, inlet silencers, and evaporative coolers

e Metal acoustical enclosure

e Lubrication oil system for the combustion turbine and the generator
e Drylow-NOx combustion system

e Compressor wash system

5 Site extreme low temperature is 28°F (Dry Bulb) and relative humidity of 76%. Average ambient temperature is 65.3°F (Dry Bulb) and relative
humidity of 87%
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e Fire detection and protection system (using either carbon dioxide or water mist spray)
e Fuel gas system, including flow meter, strainer, and duplex coalescing filter

e  Static Starter system

e Turbine controls

e Hydrogen-cooled synchronous generator

e Generator controls, protection, excitation, power system stabilizer, automatic voltage regulator (AVR)
and automatic generation control

The CTGs and accessory equipment will be contained in acoustical enclosures for noise reduction.

2.1.5.2 Heat Recovery Steam Generators

The HRSGs will transfer heat from the exhaust gases of the CTGs to the feedwater to produce, high-
pressure, intermediate pressure, and low-pressure steam. Each HRSG is a triple pressure, reheat, natural
circulation horizontal unit equipped with inlet and outlet ductwork, insulation, lagging, SCR/CO catalyst
assemblies and exhaust stack. The HRSGs will not employ duct burners.

Condensate will be pumped from the air-cooled condenser receiver tank through the HRSG low temperature
economizer to the LP evaporator and then to the LP steam drums. Steam from the LP drum will flow through
superheater sections and then enter the LP section of the steam turbines.

The LP drums will provide suction to the feedwater pumps, which will provide feedwater to the HP and IP
sections of the HRSG. The HP and IP sections each contain economizer sections, evaporator sections, drums
and superheater sections. HP superheated steam is furnished to the HP section of the steam turbine. HP
turbine exhaust steam, called cold reheat, is sent back to the HRSG where it is reheated in the HRSG
reheater section, combined with the HRSG superheater IP steam, and then is sent to the steam turbine IP
section. Attemperation will be provided upstream of all final HRSG superheater sections to control the
steam temperature to the steam turbine.

2.1.5.3 Steam Turbine System

The steam turbine system consists of a condensing steam turbine, gland steam seal system, lubricating oil
system, hydraulic control system, and steam admission/induction valves.

The steam turbine is a triple pressure, reheat, side exhaust turbine with a totally enclosed water to air-
cooled generator. Turbine configuration is a single combined high-pressure/intermediate pressure casing
and a single double flow low-pressure turbine. Steam is admitted through a combined main steam
stop/control valve and a combined reheat stop/control valve. A separate LP steam induction point is also
provided. Standard acoustical enclosures are provided for the HP/IP section and the generator.

2.1.6 Major Generating Facility Components SCGT Power Block
2.1.6.1 Combustion Turbine Generators

Natural gas combustion in the CTGs will produce thermal energy, which is converted into mechanical energy
required to drive the combustion turbine compressors and electrical generators. Each CTG system will
contain supporting systems and associated auxiliary equipment.

The combustion turbine will drive an air-cooled, 3-phase, 2-pole synchronous generator.
The CTGs will be equipped with the following systems and components:

e Inlet air filters, and evaporative coolers
e Intercooler
e Weather proof acoustical enclosure

e Lubrication oil system for the combustion turbine and the generator
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e Dry low-NOx combustion system

e Oxidation catalyst and SCR emissions control systems

e Compressor wash system

e Fire detection and protection system (using carbon dioxide)
e Fuel gas system, including strainer, and duplex filter

e Starter system

e Fire Protection System

e Turbine controls

e Generator controls, protection, excitation, power system stabilizer, and automatic generation control
for each generator

The CTGs and accessory equipment will be contained in acoustical enclosures for noise reduction.

2.1.7 Major Electrical Equipment and Systems CCGT Block

Electric power produced by the AEC CCGT blocks will be transmitted to the electrical grid through the 230-kV
generation tie line connecting the project to the existing onsite SCE switchyard (see Section 3.0,
Transmission System Engineering, for a discussion of the AEC interconnection to the existing SCE 230-kV
switchyard). A small amount of electric station power will be used onsite to power auxiliaries such as gas
compressors, pumps and fans, control systems, and general facility loads including lighting, heating, and air
conditioning. A station battery system also will be used to provide direct current (DC) voltage as backup
power for control systems and other critical uses. Transmission and auxiliary uses are discussed in the
following subsections.

2.1.7.1 Alternating Current (AC) Power—Transmission

Power will be generated by the two CTGs and one STGs at 13.8-kV and stepped up by sixteen fan-cooled
GSU transformers to 230-kV for transmission to the grid. Auxiliary power will be fed from the 13.8-kV bus
through multiple separate station unit service transformers, which will step the power down to 4.16 kV for
onsite use. Each CTG will have a 13.8-kV generator circuit breaker, located on the generator output, to
isolate and synchronize the CTG to the grid during startup. Surge arresters will be provided at the
high-voltage bushings to protect the transformers from surges on the 230-kV system caused by lightning
strikes or other system disturbances. The transformers will be set on concrete pads within berms designed
to contain the transformer oil in the event of a leak or spill. The high-voltage side of the GSU transformers
will be connected to SCE switchyard circuit breakers and associated equipment with the SCE high-voltage
transmission system. Section 3.0, Transmission System Engineering, presents additional information
regarding the electrical transmission system.

2.1.7.2 AC Power—Distribution to Auxiliaries

Auxiliary power for the AEC is supplied at 4.16-kV and 480 volts AC by a double-ended, 4.16-kV switchgear
lineup and a double-ended, 480-volt load center substation arrangement. Two mineral-oil-filled,
13.8-kV/4.16-kV station unit service transformers on each power block will supply primary power to the
switchgear and then subsequently to large motor loads and to the 4.16-kV side of the 4.16-kV/480-volt,
mineral oil-filled load center transformers. The high-voltage side of the station unit service transformers will
be connected to a tap on the 13.8-kV isolated phase bus duct, which connects the generator to the
respective GSU transformer low voltage (secondary) winding. The 4.16-kV switchgear lineup will supply
power to the large motor loads and to the load center transformers for 480-volt power distribution. The
4.16-kV switchgear will have vacuum interrupter circuit breakers for the main incoming feeds and for power
distribution.
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Each load center transformer will be mineral-oil-filled and will supply 480-volt, three-phase power to the
CTG and balance-of-plant 480-volt motor control centers (MCC).

The MCCs will provide power through feeder breakers to the various 480-volt motor loads, and other
low-voltage plant loads, including 480-volt power distribution panels, and lower-voltage lighting and
distribution panel transformers. Power for the AC power supply (240-volt/120-volt) system will be provided
by the 480-volt MCCs and 480-volt power panels. Dry-type transformers will transform 480-volt power to
240/120-volt power.

The fuel gas compressors will receive their power at 13.8 kV via a separate auxiliary connection that will be
tied to the 13.8-kV bus duct between the generator output breakers and the GSU low-voltage connection.

2.1.7.3 Essential Services Bus

A 480-volt AC bus will provide power to essential loads, which will include, but will not be limited to,
ventilation, critical lighting, and a charger to the 125-volt DC power supply system. Each of the four power
blocks will have a 480-volt AC bus.

2.1.7.4 125-volt DC Power Supply System

Each power block will have a 125-volt DC power supply system consisting of one battery bank, a battery
charger, and one or more distribution panels. The panels will supply DC pumps, circuit breaker line power,
and an uninterruptible power supply (UPS) system. Each power block DC buses will be connected with a
tiebreaker. Each CTG and the plant switchyard will be provided with its own separate battery systems,
chargers, and panel boards.

Under normal operating conditions, the essential services buses provide 480-volt, three-phase AC power to
the battery chargers and continuously charge the battery banks while supplying power to the DC loads.

Under abnormal or emergency conditions, when power from the essential services bus is unavailable, the
batteries supply DC power to the DC system loads. Recharging of a discharged battery occurs whenever
480-volt power becomes available from the essential services bus. The rate of charge depends on the
characteristics of the battery, battery charger, and the connected DC load during charging. The anticipated
maximum recharge time will be 24 hours.

2.1.7.5 Uninterruptible Power Supply System

Each power block will have a critical service 120-volt AC, single-phase, 60-hertz bus. It will be powered
through the UPS system to supply AC power to instrumentation and loads which will include, but not be
limited to, distributed control system (DCS) operator stations, DCS controllers, the continuous emissions
monitoring system, and protection and safety systems.

A UPS inverter will supply 120-volt AC single-phase power to the UPS panel boards that supply critical AC
loads. The UPS inverter will be fed from the station 125-volt DC power supply system and alternatively from
the essential services bus through a transformer. The UPS system will consist of one full-capacity inverter, a
static transfer switch, a manual bypass switch, an alternate source transformer, and one or more panel
boards.

The normal source of power to the system will be from the 125-volt DC power supply system through the
inverter to the UPS panel board. A solid-state static transfer switch will continuously monitor the inverter
output and the alternate AC source. The transfer switch will automatically transfer essential AC loads
without interruption from the inverter output to the alternate source upon loss of the inverter output.

2.1.7.6 Construction and Commissioning Power Supply

The AEC will use power from a new independent electrical feed connecting to the existing onsite 66-kV
source located adjacent to the 220-kV switchyard for construction and commissioning.
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2.1.8 Major Electrical Equipment and Systems SCGT Power Block
2.1.8.1 Alternating Current (AC) Power—Transmission

The SCGT power block will consist of two sets of two CTGs operating at 13.8 kV and connected to a three-
winding GSU transformer by way of isolated-phase bus duct. Each CTG will have a 13.8-kV generator circuit
breaker located in-line in the isolated-phase bus duct to synchronize the CTG to the grid during startup. Each
GSU transformer will step the output voltage of two CTGs to 230 kV for transmission to the grid. Each of the
two GSU transformers will be connected to a 230-kV collector bus through 230-kV gas circuit breakers. The
collector bus includes a 230-kV line disconnect switch to isolate the collector bus from the transmission
system.

Surge arresters will be provided at the high-voltage bushings of the GSU transformers to protect from surges
on the 230-kV system caused by lightning strikes or other system disturbances. The transformers will be set
on concrete pads within berms designed to contain transformer oil in the event of a leak or spill.

Section 3.0, Transmission System Engineering, presents additional information regarding the electrical
transmission system. Figure 3.1-1 is a one-line diagram of the facility’s electrical system.

2.1.8.2 AC Power—Distribution to Auxiliaries

Auxiliary power for the power block is provided by two 13.8-4.16 kV unit auxiliary transformers (UATs) per
set CTGs. The high voltage winding of the UATs is tapped off of the CTG isolated phase bus duct. The low
voltage winding is connected to a lineup of 4160 V metal clad switchgear by way of nonsegregated phase
bus duct. The 4160 V switchgear consists of a main vacuum circuit breaker and bus, combination vacuum
motor starters for the larger plant motors (>200 hp), and a vacuum feeder breaker that supplies a 4160-480-
volt (V) unit substation transformer (UST). All circuit breakers and motor starters are electrically operated.

The 480V switchgear consists of a main air circuit breaker and feeder breakers that supply one or more
motor control centers (MCC). The 480V MCC(s) consists of combination magnetic motor starters for the
smaller plant motors (< 200 hp) and feeder breakers for miscellaneous plant loads. These loads include
120/240 V single-phase and/or 120/208 V three-phase load centers (distribution transformer/panelboards)
as required. A single 120 V uninterruptable power supply (UPS) is also provided for critical loads, such as the
turbine and BOP control systems.

2.1.8.3 125-volt DC Power Supply System

The power block will have two 125V DC systems each consisting of one battery bank, a battery charger, and
one or more distribution panels. The panels will supply DC pumps, the 4160 switchgear, and other
miscellaneous loads. The battery and battery charger are sized to supply the entire power block in the event
of loss of a charger. A tiebreaker and interconnecting cable are provided between the DC systems for this
purpose. The plant switchyard will be provided with its own 125V DC system for GSU transformer, bus and
transmission line protection, control, and communications.

2.1.8.4 Uninterruptible Power Supply System

The power block will be provided with two packaged, 120V AC, single-phase uninterruptable power supply
(UPS) systems to supply critical 120V AC loads, such as the BOP distributed control system, the continuous
emissions monitoring system, and life safety systems.

Each UPS will be supplied at 480V, which is rectified to charge an integral battery and supply a 480V output
inverter. The inverter output voltage is stepped down with a stand-alone 480-120V output transformer,
which in turn supplies a main 120V AC UPS distribution panel.

In the event of loss of the 480V supply to the UPS, critical loads will continue to be served uninterrupted, by
way of the integral UPS battery and inverter. The battery is typically sized to provide three hours of backup
power at rated output. In the event of failure of the output inverter, the UPS contains an internal solid-state
bypass switch that will automatically connect the 480V supply directly to the 480-120V output transformer,
bypassing the UPS rectifier/battery/inverter altogether.
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Each UPS system includes a manual maintenance bypass arrangement that will connect a separate source of
480V power directly to the output transformer and isolate the UPS for maintenance or replacement.

2.1.8.5 Alternate Power Source

The AEC will not utilize an alternate power source.

2.1.9 Fuel System

The CTGs will be designed to burn natural gas only. The natural gas requirement during full load operation at
SAAT conditions is approximately 8,137 MMBtu/hr-HHV.

2.1.10 Plant Cooling Systems
2.1.10.1 CCGT Plant Cooling

The steam turbine cycle heat rejection system will consist of an air-cooled condenser, which will eliminate
the need for ocean water for once-through cooling. The heat rejection system will receive exhaust steam
from the low-pressure section of the steam turbine and condense it to water (condensate) for reuse. The
condenser will be designed to operate at a pressure of approximately 1.8 pounds per square inch absolute
during base load operation at summer design conditions of 89°F dry bulb and 70°F wet bulb. It will transfer
approximately 1,300 MMBtu/hr to the ambient air as a result of condensing steam at these operating
conditions.

Balance of plant systems will be cooled by closed-loop fluid coolers using water. CTG, STG, gas compressors,
and other balance-of-plant auxiliary equipment requiring cooling will be integrated into the closed cooling
water loop.

2.1.10.2 SCGT Plant Cooling

The simple-cycle heat rejection system will consist of one air-cooled closed loop fluid cooler per two CTGs to
reject waste heat from the intercooler and other gas turbine auxiliaries. Each cooler will reject
approximately 222 MMBtu/hr to the ambient air.

2.1.11 Water Supply and Use

The AEC will use water provided by the LBWD for process and potable uses. The project will continue to use
the existing water main connection along Studebaker Road.

Plant makeup water will be fed directly from LBWD service connections through metering equipment into
the new service water tank. A new 340,000-gallon deionized water tank will be added to the project to
provide operational service water storage.

Figures 2.1-5a through 2.1-5c provide the water balances for the AEC. Figures 2.1-5a and 2.1-5b provide the
AEC CCGT water balances with the CTGs at 100 percent load with CTG inlet air evaporative cooler operating
at the annual average and maximum ambient temperatures. Figure 2.1-5c provides the AEC SCGT water
balances with the CTGs operating at 100 percent load with CTG inlet evaporative cooling operating at the
annual average and maximum ambient temperatures.

2.1.11.1 CCGT Water Requirements

The water needs for the AEC CCGT power block while operating at average ambient conditions and at the
peak consumption rate (two CTGs at 100 percent load with inlet air evaporative cooling operating) in terms
of water demand were developed. Table 2.1-1 presents the AEC CCGT water consumption.
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TABLE 2.1-1
Estimated Daily and Annual Water Use for AEC CCGT Operations
Average Daily Use Rate Peak Use Rate Maximum Annual Use?
Water Use (gpm) (gpm) (acre-feet per year)
Process Water 54.43 194 -
Sanitary Water 0.57 0.57 --
Total 55 195 130

a Assumes 4,600 hours of combined-cycle operation, including start-up and shutdowns. Total water use includes AEC SCGT water
consumption.

Note:
gpm = gallon(s) per minute

2.1.11.2 SCGT Water Requirements

The water needs for the AEC SCGT while operating at the average ambient temperature and at the peak
consumption rate (two CTGs at 100 percent load with inlet air evaporative cooling operating) in terms of
water demand were developed. Table 2.1-2 presents the AEC SCGT water use.

TABLE 2.1-2
Estimated Daily and Annual Water Use for AEC Operations
Average Daily Use Rate Peak Use Rate Maximum Annual Use?
Water Use (gpm) (gpm) (acre-feet per year)
Simple-Cycle Process Water 12.4 161.3 -
Simple-Cycle Sanitary Water 0.34 0.34 -
Simple-Cycle Total 12.8 161.6 --

a Assumes 2,000 hours of simple-cycle operation. Total water consumption in acre-feet per year presented in Table 2.1-1. Total
AEC water use presented in Table 2.1-1.

Note:
gpm = gallon(s) per minute

2.1.11.3 AEC Summary Water Requirements

For the site average ambient conditions, AEC will use approximately 68 gpm and the maximum water
consumption at the highest ambient conditions, water use will be 357 gpm. The maximum annual AEC water
consumption will be 130 acre-feet per year.

2.1.11.4 Wastewater Discharge

Table 2.1-3 presents the maximum discharge rate and average annual expected wastewater discharge for
AEC.

TABLE 2.1-3
Estimated Daily and Annual Wastewater Discharge for AEC Operations
Average Daily Discharge Maximum Daily Average Annual Discharge?
Wastewater Use Rate (gpm) Discharge Rate (gpm) (acre-feet per year)
Wastewater to City Sewer 16 99 11

a Assumes 4,600 hours of combined-cycle operation and 2,000 hours of simple-cycle operation, including start-up and shutdowns.
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2.1.11.5 Water and Wastewater Treatment

Makeup water for the steam cycle will have contaminants removed (demineralized) by passing the service
water through a reverse osmosis system followed by an electrodeionization (EDI) system. The deionized
water will be sent to a new demin water storage tank. Deionized water is used for feedwater makeup for the
steam cycle. Feedwater makeup water will be deaerated and fed to the condensate receiver or the
condensate storage tank. Blowdown (condensate removed from the HRSGs to reduce water contaminants)
will be discharged to an atmospheric flash tank where the flash steam will be vented to atmosphere and the
condensate will be cooled prior to transfer to the service water storage tank for reuse.

Wastewater from combustion turbine water washes will be collected in combustion turbine drain tanks and
then trucked offsite for disposal. Service water will be used for makeup to the combustion turbine
evaporative coolers, equipment washdown, and other miscellaneous plant uses.

Blowdown from the combustion turbine evaporative coolers will be discharged to the plant process drain
system and directed to the service water storage tank for reuse. The unused portion will ultimately be
discharged to the sewer.

Stormwater from process areas that could potentially include oil or other lubricants will be directed to an
oil/water separator for removal of accumulated oil that may result from equipment leakage or small spills
and large particulate matter that may be present from equipment washdowns. The oil-free stormwater from
the process areas and from the pavement areas will be directed to an existing retention basin and then
discharged to the existing outfalls. The residual oil-containing sludge will be collected via vacuum truck and
disposed of as hazardous waste.

2.1.11.6 AEC CCGT Air-Cooled Condenser System

Exhaust steam from the STG will be condensed in an air-cooled condenser. The use of an air-cooled
condenser will eliminate the significant water demand required for condensing STG exhaust steam in a
conventional surface condenser/cooling tower arrangement. To condense steam in an air-cooled condenser,
large fans blow ambient air across finned tubes through which low-pressure steam flows. The low-pressure
steam is cooled to a temperature at which point it is condensed back into water (condensate). It is collected
in a receiver located under the air-cooled condenser. Condensate pumps will return the condensate from
the receiver back to the HRSGs for reuse.

2.1.11.7 Closed-loop Cooling System

The AEC CCGT and AEC SCGT power blocks will have closed-loop cooling systems that will provide cooling
water for various plant equipment, such as the CTG and STG generator coolers, CTG and STG lubrication oil
coolers, AEC SCGT intercoolers, and boiler feedwater pumps. The primary means of heat rejection for this
closed-loop system will be air-cooled heat exchangers. The air-cooled heat exchangers will use large fans to
blow ambient air across finned tubes through which the closed-loop cooling water will flow. The air-cooled
heat exchanger will consume minimal water.

2.1.12 Emission Control and Monitoring

Air emissions from the combustion of natural gas in the CTGs and auxiliary boiler will be controlled using
state-of-the-art systems. To ensure that the systems perform correctly, continuous emission monitoring of
stack exhaust flow rate, temperature, oxygen, NOy, and CO will be performed as well as the natural gas heat
input, generator output, and ammonia injection rate into the pollution control system. Section 5.1, Air
Quality, includes additional information on emission control and monitoring.

2.1.12.1 NO, Emission Control

The AEC power blocks are designed to be fast-start and fast-ramp units that will require an immediate and
varying supply of ammonia at precise concentrations for emissions control. The new generating units and
auxiliary boiler will be supported by new 19 percent aqueous ammonia systems with storage tanks and
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ammonia injection grids to supply ammonia to SCR systems designed for the exhaust gas environment
specific to the unit being served.

2.1.12.2 NOx Emission Control CCGT

The CCGTs will employ dry low NOx combustors and SCR to control NOx concentrations in the exhaust gas
emitted to the atmosphere to 2.0 ppmvd from the HRSG stacks. The SCR process will use 19 percent
aqueous ammonia. Ammonia slip, or the concentration of unreacted ammonia in the exiting exhaust gas,
will be limited to 5.0 ppmvd from the HRSG stacks. The SCR equipment will include a reactor chamber,
catalyst modules, ammonia storage system, ammonia vaporization and injection system, and monitoring
equipment and sensors. The project will install a new 19 percent aqueous ammonia delivery system, which
consists of a 40,000-gallon ammonia tanks, a spill containment basin, and a refilling station with a spill
containment basin and sump.

The auxiliary boiler that supports the CCGT start-up will also employ a SCR system to control NOy
concentrations in the exhaust gas emitted to the atmosphere to 5.0 ppmvd from the boiler stacks. The SCR
process will use 19 percent agueous ammonia from the CCGT ammonia storage tank. Ammonia slip, or the
concentration of unreacted ammonia in the exiting exhaust gas, will be limited to 5.0 ppmvd from the HRSG
stacks. The SCR equipment will include a reactor chamber, catalyst modules, injection system, and
monitoring equipment and sensors.

2.1.12.3 NOx Emission Control SCGT

The SCGTs will also use dry low NOx combustors and SCR to control NOx concentrations in the exhaust gas
emitted to the atmosphere to 2.5 ppmvd from the stacks. The SCR process will use ammonia from the 19
percent agueous ammonia tank. Ammonia slip, or the concentration of unreacted ammonia in the exiting
exhaust gas, will be limited to 5.0 ppmvd from the stacks. The SCR equipment will include a mixing chamber,
catalyst modules, ammonia storage system, ammonia vaporization and injection system, and monitoring
equipment and sensors. The SCGT power block will make use of an ammonia delivery system, which will
consist of a single 40,000-gallon ammonia tank, a spill containment basin, and a refilling station with a spill
containment basin and sump.

The combustion turbines will include the use of best available control technology (BACT) to limit emissions
of criteria pollutants and hazardous air pollutants. NOx will be controlled to 2.5 parts per million by volume,
dry basis (ppmvd), corrected to 15 percent oxygen through the use of dry low-NO combustors and SCR.
Emissions of excess ammonia (ammonia slip) not used in the SCR process will be limited to 5.0 ppmvd at

15 percent oxygen.

2.1.12.4 Carbon Monoxide and Volatile Organic Compounds

For the CCGT power block an oxidizing catalytic converter will be used to reduce the CO concentration in the
exhaust gas emitted to the atmosphere from the HRSG stacks to 2.0 ppmvd and VOCs to 2.0 ppmvd.

For the SCGT power block an oxidizing catalytic converter will be used to reduce the CO concentration in the
exhaust gas emitted to the atmosphere from the stacks to 4.0 ppmvd and VOC to 2.0 ppmvd.

2.1.12.5 Particulate Emission Control

Particulate emissions (PMio and PM,s) will be controlled through the use of best combustion practices and
the sole use of inherently low-sulfur natural gas fuel. The BACT for particulate emissions from combustion
sources is the use of clean natural gas. In addition, particulate emissions from the AEC will be further limited
by the use of a high-efficiency inlet air filtration system, which will remove particulates in the ambient air
prior to entering the CTG processes. The dry low-NOy combustors in the CTG further insure particulate
emissions are limited to measurement detection limits by combusting natural gas as close to the
stoichiometric air-fuel mixture point as possible.
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2.1.12.6 Continuous Emission Monitoring

Continuous emission monitoring systems (CEMS) will sample, analyze, and record fuel gas flow rate, NOy and
CO concentration levels, and percentage of oxygen in the exhaust gas from each of the six HRSG stacks. The
CEMS system will generate reports of emission data in accordance with permit requirements and will send
alarm signals to the plant supervisory control system when emissions approach or exceed preselected limits.

2.1.13 Waste Management

Waste management is the process whereby all wastes produced at the AEC are properly collected and
disposed. Wastes include process and sanitary wastewater, nonhazardous waste (liquid and solid), and
hazardous waste (liquid and solid). Waste management is discussed in more detail in Section 5.14.

2.1.13.1 Stormwater Collection, Treatment, and Disposal

Stormwater that falls within process equipment containment areas will be collected and discharged to a
process drain system, which will consist of oil/water separators, sump, and a retention basin. Stormwater
that falls within the plant in pavement area and outside the process equipment containment areas will
either percolate directly into the soil or drain over the surface and directed into the retention basin to assist
with the removal of suspended solids. The stormwater collected in the retention basin will be discharged
through the existing outfalls. The residual oil-containing sludge collected in the oil/water separation tanks
will be collected via vacuum truck and disposed of as hazardous waste. The water balance diagrams show
the expected wastewater streams. Table 2.1-3 shows the flow rates for the AEC annual average and
maximum conditions, respectively.

2.1.13.2 Plant Drains and Oil/Water Separator

General plant drains will collect containment area wash down, sample drains, and drainage from facility
equipment drains. Water from these areas will be collected in a system of floor drains, hub drains, sumps,
and piping and routed to the process drain collection system. Drains that potentially could contain oil or
grease will first be routed through an oil/water separator.

The CCGT and SCGT power blocks will each employ one oil/water separator. The oil/water separator will be
an aboveground tank with a capacity 5,000 gallons and a maximum throughput of 400 gallons per minute.

Process wastewater streams that are unlikely to contain oil and grease, including CTG inlet air evaporative
cooler blowdown, HRSG blowdown, blowdown from the auxiliary cooling system fin-fan fluid cooler, and
reverse osmosis reject will bypass the oil/water separator and directed to the service water system for reuse
or discharged offsite via a new sewer line. Miscellaneous wastewaters, including those from combustion
turbine water washes and from some water treatment membrane-based system’s cleaning operations, will
be collected in holding tanks or sumps and will be trucked offsite for disposal at an approved wastewater
disposal facility.

2.1.13.3 Sanitary Wastewater

Sanitary wastewater from sinks, toilets, showers, dishwashers, and other sanitary facilities will be discharged
to a new sewer line. The water balance diagrams, Figures 2.1-5 a through 2.1-5c, show the expected
wastewater streams. Tables 2.1-2 and 2.1-3 show the flow rates for AEC for the annual average and
maximum conditions, respectively.

2.1.13.4 Solid Wastes

The AEC will produce maintenance and plant wastes typical of power generation operations. Generation
plant wastes include oily rags, broken and rusted metal and machine parts, defective or broken electrical
materials, empty containers, and other refuse generated by workers. Solid wastes will be trucked offsite for
recycling or disposal (see Section 5.14).
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2.1.13.5 Hazardous Wastes

Several methods will be used to properly manage and dispose of operational hazardous wastes generated
by the AEC. Waste lubricating oil will be recovered and recycled by a waste oil-recycling contractor. Spent
lubrication oil filters will be disposed of in a Class | landfill. Spent SCR and oxidation catalysts will be recycled
by the supplier or disposed of in accordance with regulatory requirements. Workers will be trained to
handle hazardous wastes generated at the site.

Chemical cleaning wastes will consist of alkaline and acid cleaning solutions used during preoperational
chemical cleaning and in turbine wash waters. These wastes, which are subject to high metal
concentrations, will be temporarily stored onsite in portable tanks or sumps, and disposed of offsite in
accordance with applicable regulatory requirements.

2.1.14 Management of Hazardous Materials

A variety of chemicals will be stored and used during AEC construction and operation. The storage, handling,
and use of all chemicals will be conducted in accordance with applicable LORS. Chemicals will be stored in
appropriate chemical storage facilities. Bulk chemicals will be stored in storage tanks and most other
chemicals will be stored in returnable delivery containers. Chemical storage and chemical feed areas will be
designed to contain leaks and spills. Concrete containment pits and drain-piping design will allow a full-tank
capacity spill without overflowing the containment area. For multiple tanks located within the same
containment area, the capacity of the largest single tank will determine the volume of the containment area
and drain piping. Containment areas subject to rainfall will be provided additional containment volume
sufficient to contain the rainfall from a 25-year, 24-hour storm event. Drain piping for reactive chemicals will
be trapped and isolated from other drains to eliminate noxious or toxic vapors.

Safety showers and eyewashes will be provided adjacent to, or in the vicinity of, chemical storage and use
areas. Plant personnel will use approved personal protective equipment during chemical spill containment
and cleanup activities. Personnel will be properly trained in the handling of these chemicals and instructed
in the procedures to follow in case of a chemical spill or accidental release. Adequate supplies of absorbent
material will be stored onsite for spill cleanup.

The ammonia tanks containment structures will be designed and installed to specifically limit the amount of
ammonia vapor involved in the event of a tank failure.

A list of the chemicals anticipated to be used at the AEC and their storage locations is provided in
Section 5.5, Hazardous Materials Handling. The list identifies each chemical by type, intended use, and
estimated quantity to be stored onsite.

2.1.15 Fire Protection

The existing fire protection system will be modified for the AEC and the rest of the AGS site and equipment
to meet all LORS while reusing existing equipment to the maximum extent possible. The system design will
protect personnel and limit property loss and plant downtime in the event of a fire. The primary source of
fire protection water will be supplied via a connection to the existing water distribution system. A new 8-
inch onsite fire water loop and hydrants will be constructed around each of the new power blocks and tied
into existing on site firewater hydrant lines. No new offsite linears will be needed for fire protection.

The secondary source of fire protection water will be supplied from the 600,000-gallon service water storage
tank, which will provide 2 hours of protection for the onsite worst-case single fire.

Two existing electric fire pumps, connected to two independent power feeds from SCE distribution system,
will be provided to pump water from the onsite storage tank. Fire protection water from the existing water
supply connection and service water storage tank will be provided to a dedicated underground fire loop
piping system. Fixed fire-suppression systems will be installed at determined fire risk areas. Sprinkler
systems also will be installed in the administration and maintenance buildings as required by NFPA and local
code requirements. The CTG units will be protected by a carbon dioxide fire protection system. Hand-held
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fire extinguishers of the appropriate size and rating will be located in accordance with NFPA 10 throughout
the facility.

Section 5.5, Hazardous Materials Handling, includes additional information on fire and explosion risk, and
Section 5.10, Socioeconomics, provides information on local fire protection capability.

2.1.16 Plant Auxiliaries

The following systems will support, protect, and control the generating facility.

2.1.16.1 Lighting

The AEC will require night lighting for safety and security. The lighting system will provide illumination for
operation under normal conditions, for safety under emergency conditions, and for manual operations
during a power outage. The system will also provide 120-volt convenience outlets for portable lamps and
tools.

To reduce offsite lighting impacts, lighting for the AEC will be restricted to areas required for safety and
operation. Exterior lights will be hooded and will be directed onsite to minimize glare and light spill off of the
site. Low-pressure sodium or light-emitting diode lamps and fixtures of a nonglare type will be specified. In
addition, switched lighting circuits will be provided for areas where lighting is not required for normal
operation or safety to allow these areas to remain dark at most times and to minimize the amount of
lighting potentially visible offsite.

2.1.16.2 Grounding

The electrical system is susceptible to ground faults, lightning, and switching surges that result in high
voltage and unbalanced three-phased systems that constitutes a hazard to personnel and electrical
equipment. The station grounding system provides an adequate path to permit electrical protection and the
dissipation of current created by these events.

The station-grounding grid will be designed for adequate capacity to dissipate the ground fault current from
the ground grid under the most severe conditions in areas of high ground fault current concentration. The
grid spacing will maintain safe voltage gradients. Bare conductors will be installed below grade in a grid
pattern. Each junction of the grid will be bonded together by an exothermic weld. Ground resistivity
readings will be used to determine the necessary numbers of ground rods and grid spacing to ensure safe
step and touch potentials under severe fault conditions. Grounding conductors will be brought from the
ground grid to connect to building steel and nonenergized metallic parts of electrical equipment.

2.1.16.3 Distributed Control System

The DCS is integrated with the CTG controls and also provides modulating control, digital control,
monitoring, and indicating functions for each power block.

The DCS will provide the following functions:

e Coordinate automatic and manual control of the CTGs and other systems which for the CCGT include the
STG and HRSG.

e Control the balance-of-plant systems in response to plant demand.

e Monitor controlled plant equipment and process parameters and deliver this information to plant
operator.

e Provide control displays (printed logs, LCD video monitors) for signals generated within the system or
received from the input/output equipment.

e Provide consolidated plant process status information through displays presented in a timely and
meaningful manner.
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e Provide alarms for out-of-limit parameters or parameter trends, display on alarm video monitor(s), and
record on an alarm log printer.

e Provide storage and retrieval of historical data.

The DCS will be a redundant microprocessor-based system and will consist of the following major
components:

e Operator consoles with display video monitors

e Input/output cabinets

e Historical data unit

e Printers

e Data links to the CTG and the CCGT’s STG control systems

The DCS will have a functionally distributed architecture allowing integration of balance-of-plant equipment
that may be controlled locally via a programmable logic controller. The DCS will interface with each power
block to provide automatic and manual remote control capabilities, as well as data acquisition,
annunciation, and historical storage of turbine and generator operating information. The system will be
designed with sufficient redundancy to preclude a single device failure from significantly affecting overall
plant control and operation. This also will allow critical control and safety systems to have redundancy of
controls and a UPS. As part of the quality control program, daily operator logs will be available for review to
determine the status of the operating equipment.

2.1.16.4 Cathodic Protection

The cathodic protection system will be designed to control the electrochemical corrosion of designated
metal piping buried in the soil or submerged in water. Depending on the corrosion potential and the site
soils, either passive or impressed current cathodic protection may be provided.

2.1.16.5 Service Air

The service air system will supply compressed air to hose connections for general plant use. Service air
headers will be routed to hose connections located at various points throughout the facility. The instrument
air system will provide the source of air for the service air system. Each service air header will include a
backpressure-regulating valve to maintain a minimum air system pressure, regardless of service air use. For
purposes of reliability, each power block will have two 100-percent-capacity air compressors. The service air
and instrument air system will feed from the same compressors.

2.1.16.6 Instrument Air

The instrument air system will be fed from the service air system and will provide dry, oil-free air to
pneumatic devices for system controls and protection, bypassing the service air through air dryers. An
instrument air header will be routed to locations within the facility equipment areas and within the water
treatment facility where pneumatic operators and devices will be located.

2.1.17 Interconnection to the Electrical Grid

For the CCGT block, the two CTGs and one STG will be connected to three separate two-winding,
three-phase, GSU transformers. For the SCGT block, each pair of CTGs will be connected to one GSU
transformer. The SCE switchyard will contain new 230-kV circuit breakers and air break disconnect switches
to interconnect the new AEC units to the SCE 230-kV transmission system. Refer to Section 3.0, Transmission
System Engineering, for additional information on the switchyards and generation tie line.

2.2 Project Construction

Construction of the generating facility, from final engineering design and planning to commercial operation
date is expected to take place from the first quarter of 2017 to the third quarter of 2021 or approximately
57 months. Major milestones are listed in Table 2.2-1.
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TABLE 2.2-1
AEC Project Schedule Major Milestones

Estimated Estimated
Activity Commence Activity Commercial Operation
Begin Site Preparation 1st Q 2017 N/A
Begin Construction of CCGT power block 2nd Q2017 1st Q 2020
Begin Construction of SCGT power block 2nd Q 2020 3rd Q2021

2.2.1 Construction Schedule and Workforce

For the CCGT, there will be an average and peak workforce of approximately 182 and 306, respectively, of
construction craft people, supervisory, support, and construction management personnel onsite during
construction. Peak workforce will occur in July 2019 (month 26). Appendix 5.10B provides the projected
construction craft personnel power by month.

For the SCGT, there will be an average and peak workforce of approximately 222 and 512, respectively, of
construction craft people, supervisory, support, and construction management personnel onsite during
construction. Peak workforce will occur in January 2021 (month 44).

The construction plan is based on a single shift composed of a 10-hour workday, Monday through Friday,
and a single 8-hour shift on Saturday. Construction will typically take place between the hours of 7:00 a.m.
and 7:00 p.m., Monday through Friday, and 9:00 a.m. and 6:00 p.m. on Saturday, consistent with City of
Long Beach ordinances. Overtime and additional shift work may be used to maintain the construction
schedule or to complete critical construction activities (for example, pouring concrete at night during hot
weather, working around time-critical shutdowns and constraints). During the commissioning and startup
phase of each of the power blocks, some activities may continue 24 hours per day, 7 days per week.

2.2.2 Construction Plans

An Engineer-Procurement-Construction (EPC) contractor will be selected for the engineering, procurement,
and construction of the facility. Subcontractors will be selected by the general contractor for specialty work
as needed.

2.2.2.1 Mobilization

The EPC contractor will mobilize after full notice to proceed. Initial site work will include site grading and
stormwater control. A rock aggregate will be used for temporary roads, laydown, work areas, and onsite
construction parking areas.

2.2.2.2 Construction Office Facilities

The existing AGS administration building will be used as shared offices for construction staff as well as
construction offices for owner, contractor, and subcontractor personnel.

Parking for construction workers will be provided onsite. These areas will provide adequate parking space
for construction personnel as well as visitors during construction.

2.2.2.3 Construction Laydown and Storage

In addition to field office siting, areas within the site will be used for offloading and laydown and for storage
of materials, equipment, and vehicles. Construction laydown areas will be within existing site boundaries.
These areas include the parking lot north of existing Units 1 through 4 and the area between existing Units 1
and 2 and their intake canal, and includes an existing warehouse bounded by these two features.
Construction access will be generally from Studebaker Road. Large or heavy equipment, such as the
turbines, generators, GSU transformers, and HRSG modules will be delivered to the site by heavy haul
truck/trailer.
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Construction of the AEC will require the use of onsite laydown areas, approximately 8 acres dispersed
throughout the existing AGS site and an approximately 10-acre laydown area located adjacent to the
existing AGS site south of generating Units 5 and 6.

2.2.2.4 Emergency Facilities

Emergency services will be coordinated with the local fire department and hospitals. An urgent care facility
will be contacted to arrange for nonemergency physician referrals. First aid kits will be provided around the
site and will be regularly maintained. At least one person trained in first aid will be part of the construction

crew. In addition, all foremen and supervisors will be given first aid training and will be trained in the use of
a portable automatic external defibrillator.

Fire extinguishers will be located throughout the site at strategic locations at all times during construction.

2.2.2.5 Construction Utilities

During construction, existing, onsite utility lines will be used for the construction offices, laydown area, and
the AEC site.

Temporary construction power will be obtained from SCE. Area lighting will be provided and strategically
located for safety and security.

2.2.2.6 Site Services

The following site services will be provided by the EPC contractor:

e Environmental health and safety training

e Site security

e Site first aid

e Construction testing (e.g., nondestructive examination, hydrostatic testing)

e Fire protection including extinguisher maintenance

e Furnishing and servicing of sanitary facilities

e Trash collection and disposal

e Disposal of hazardous materials and waste in accordance with local, state, and federal regulations

2.2.2.7 Construction Materials and Equipment

Construction equipment will be at the AEC site from shortly after notice to proceed has been issued to the
EPC contractor. The type of equipment onsite will coincide with the erection work being performed.
Appendix 2B lists the construction equipment anticipated to be on the AEC site.

Materials such as concrete, pipe, wire and cable, fuels, reinforcing steel, and small tools and consumables
will be delivered to the site by truck. Some of the heavy equipment items will be transported by rail. Rail
deliveries will be offloaded in the Long Beach area and transported by truck to the site. Appendix 2C shows
the anticipated number of construction truck deliveries to the AEC site. Truck deliveries of construction
materials and equipment will generally occur on weekdays between 6:00 a.m. and 6:00 p.m.

2.2.2.8 Construction Noise

Typically, noisy construction will be scheduled to occur between 7:00 a.m. and 7:00 p.m. Monday through
Friday, and 9:00 a.m. to 6:00 p.m. on Saturday. Additional hours may be necessary to make up schedule
deficiencies or to complete critical construction activities (for example, pouring concrete at night during hot
weather, working around time-critical shutdowns and commissioning activities). During some construction
periods and during the startup phase of the project, some activities will continue 24 hours per day, 7 days
per week. Because AEC construction will be completed while the existing AGS is still in operation, the public
will be partly shielded from noise, visual, and dust impacts resulting from project construction activities. See
Section 5.7, Noise, for a discussion and analysis of construction noise.
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2.2.2.9 Construction Lighting

Lighting will be required to facilitate AEC night construction and commissioning activities. Construction
lighting will, to the extent feasible and consistent with worker safety codes, be directed toward the center of
the construction site and shielded to prevent light from straying offsite. Task-specific construction/
commissioning lighting will be used to the extent practical while complying with worker safety regulations.
Typically, construction will be scheduled to occur during daylight hours. Additional hours may be necessary
to make up schedule deficiencies or to complete critical construction activities (for example, pouring
concrete at night during hot weather, working around time-critical shutdowns and constraints) as permitted
by the applicable LORS. During some construction periods and during the commissioning/startup phase of
the project, some activities will continue 24 hours per day, 7 days per week. During periods when nighttime
construction/commissioning activities take place, illumination that meets state and federal worker safety
regulations will be required. To the extent possible, the nighttime construction/commissioning lighting will
be erected pointing toward the center of the site where activities are occurring and will be shielded.
Task-specific lighting will be used to the extent practical while complying with worker safety regulations.
Despite these measures, there may be limited times during the construction/commissioning period when
the AEC site may appear as a brightly lit area as seen in close views and from distant residential areas.

2.3 Facility Operation

The facility will be capable of being dispatched throughout the year and will have annual availability above
98 percent.

The AEC will employ a staff of 51 to operate the facility. Staff will include power plant operators, supervisors,
administrative personnel, mechanics, and electricians (Tables 2.3-1 and 2.3-2). Operational staff will work in
three rotating shifts with administrative and supervisory staff working 8-hour shifts, 5 days a week. The
facility will be capable of operating 24 hours per day, 7 days per week.

TABLE 2.3-1
Typical CCGT Plant Operation Workforce
Classification Number

Plant Manager 1
Operations Leader 1
Maintenance Leader 0
Environmental Engineer 1
Maintenance Planner 1
Power Plant Operators 9
Controls Specialty 5
Mechanic 3
Admin 2
Total 23
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TABLE 2.3-2
Typical SCGT Plant Operation Workforce

Classification Number
Power Plant Operators 5
Controls Specialty 4
Mechanic 4
Total 13

As California’s intermittent renewable energy portfolio continues to grow, operating in either load following
or partial shutdown mode will become more and more common, thus placing an increased importance upon
the rapid startup, high turndown, steep ramp rate, and superior heat rate of the MSG units employed at the
AEC. By being able to deliver flexible operating characteristics across a wide range of generating capacity, at
a relatively consistent and superior heat rate, the AEC will help lower the overall GHG emissions resulting
from electrical generation in southern California.

In the unlikely event of a situation that causes a longer-term cessation of operations, security of the facilities
will be maintained on a 24-hour basis, and the California Energy Commission (CEC) will be notified.
Depending on the length of shutdown, a contingency plan for the temporary cessation of operations may be
implemented. Such a contingency plan will be in conformance with all applicable LORS and protection of
public health, safety, and the environment, depending on the expected duration of the shutdown

(see Section 2.8, Facility Closure).

2.4 Engineering

In accordance with CEC regulations, this section, together with the engineering appendixes and Section 4.0,
Natural Gas Supply, presents information concerning AEC design and engineering. The LORS applicable to
engineering are provided, along with a list of agencies that have jurisdiction, the contact persons within
those agencies, and a list of the permits that will be required.

Descriptions of the following design criteria are included in Appendix 2D:

e Civil Engineering

e Structural Engineering

e Mechanical Engineering

e Electrical Engineering

e Control Engineering

e Chemical Engineering

e Geological and Foundation Engineering

2.4.1 Facility Safety Design

The AEC will be designed to maximize safe operation. Potential hazards that could affect the facility include
earthquake, flood, and fire. Facility operators will be trained in safe operation, maintenance, and emergency
response procedures to minimize the risk of personal injury and damage to the plant.

2.4.2 Natural Hazards

The principal natural hazards associated with the AEC site are earthquakes, floods, and tsunami. The site is
located in a seismically active area, as is the majority of southern California, and the potential for strong
ground motion in the project area is considered significant during the design life of the proposed structures.
Structures will be designed to meet the seismic requirements of California Code of Regulations Title 24 and
the California Building Code. Section 5.4, Geological Hazards and Resources, discusses the geological hazards
of the area and site. This section includes a review of potential geological hazards, seismic ground motions,
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and the potential for soil liquefaction caused by ground shaking. Appendix 2D includes the structural seismic
design criteria for the buildings and equipment.

According to the Federal Emergency Management Agency (see Section 5.15), the site is not within the
100-year floodplain. Section 5.15, Water Resources, includes additional information on the potential for
flooding.

2.4.3 Emergency Systems and Safety Precautions

This section discusses the fire protection systems, emergency medical services, and safety precautions to be
used by project personnel. Section 5.10, Socioeconomics, includes additional information on area medical
services, and Section 5.16, Worker Health and Safety, includes additional information on safety for workers.
Appendix 2D contains the design practices and codes applicable to safety design for the project. Compliance
with these requirements will minimize project effects on public and employee safety.

2.4.3.1 Fire Protection Systems

The project will rely on onsite fire protection systems and local fire protection services. The fire protection
systems are designed to protect personnel and limit property loss and plant downtime from fire or
explosion. The project will have the following fire protection systems.

Carbon Dioxide and Dry Chemical Fire Protection Systems. These systems protect the CTGs and certain
accessory equipment compartments from fire. The system will have fire detection sensors in all protected
compartments. Actuating one sensor will provide a high-temperature alarm on the CTG control panel.
Actuating a second sensor will trip the CTG, turn off ventilation, close ventilation openings, and
automatically release the gas and chemical agents. The gas and chemical agents will be discharged at a
design concentration adequate to extinguish the fire.

Sprinkler and Deluge Systems. These systems protect STG equipment, buildings, and large transformers and
specific electrical equipment rooms. The STG lubrication oil reservoir will be protected by dry pilot
sprinklers, and the STG bearing areas will be protected with pre-action sprinkler systems. Buildings will
generally be protected by automatic wet-type sprinkler systems. Large transformers (GSU and auxiliary
transformers) will be protected by automatic water spray (deluge) systems. Electrical equipment and battery
rooms will be protected with pre-action sprinkler systems.

Fire Hydrants/Hose Stations. This system will supplement the plant’s fixed fire suppression systems. Water
will be supplied from the plant fire water system.

Fire Extinguisher. The plant administrative/control/warehouse/maintenance buildings, water treatment
building, and other structures will be equipped with portable fire extinguishers as required by the local fire
department.

Local Fire Protection Services. In the unlikely event of a fire not contained by the AEC’s fire suppression
systems and the plant’s personnel, the City of Long Beach Fire Department would be called upon for
assistance. The Hazardous Materials Business Plan (see Section 5.5, Hazardous Materials Handling) for the
plant will include all information necessary to allow firefighting and other emergency response agencies to
plan and implement safe responses to fires, spills, and other emergencies.

2.4.3.2 Personnel Safety Program

The AEC will operate in compliance with federal and state occupational safety and health program
requirements. Compliance with these programs will minimize project effects on employee safety. These
programs are described in Section 5.16, Worker Health and Safety.

2.5 Facility Reliability

This section discusses the expected facility availability, equipment redundancy, fuel availability, water
availability, and project quality control measures.
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2.5.1 Facility Operating Range and Availability

The AEC will be designed to operate between about 5 and 100 percent of maximum load to support dispatch
service in response to customer demands for electricity. The AEC will be designed for a minimum operating
life of 30 years. Reliability and availability projections are based on this operating life. Operation and
maintenance procedures will be consistent with industry standard practices to maintain the operating life
status of plant components.

The percent of time that the power plant is projected to be operated is defined as the “service factor.” The
service factor considers the amount of time that a unit is operating and generating power, whether at full or
partial load. The projected service factor for the power plant, which considers projected percent of time of
operation, differs from the equivalent availability factor (EAF), which considers the projected percent of
energy production capacity achievable.

The EAF may be defined as a weighted average of the percent of full energy production capacity achievable.
The projected equivalent availability factor for the AEC is estimated to be approximately 98 percent. The EAF
differs from the “availability of a unit,” which is the percent of time that a unit is available for operation,
whether at full load, partial load, or standby.

2.5.2 Redundancy of Critical Components CCGT

The following subsections identify equipment redundancy as it applies to AEC availability. Specifically,
redundancy in the combined-cycle power block (AEC CCGT) and in the balance-of-plant systems that serve it
is described. The AEC will be served by the following balance-of-plant systems: fuel supply system, DCS,
boiler feedwater system, condensate system, deionized water system, power cycle makeup, and storage,
steam condensing system, closed-cycle cooling water system, and compressed air system. Major equipment
redundancy is summarized in Table 2.5-1.

TABLE 2.5-1
Major Equipment Redundancy of AEC Combined-Cycle Gas Turbine
Description Number Per CCGT Block Note
Combined-Cycle CTGs and 2 —50% trains Steam turbine bypass system allows both CTG/HRSG trains to
HRSGs operate at base load with the steam turbine out of service
STG 1-100% See note above pertaining to CTGs and HRSGs
HRSG Feedwater Pumps 2-100% per HRSG —
Condensate Pumps 2 -50% —
Air-Cooled Condenser 1-100% Condenser must be in operation for plant to operate, however, it

will include approximately 30 cells; thus there is a level of
redundancy in fans, gearboxes, and motors.

Auxiliary Cooling Water 2 -100% —

Pumps

Closed-loop Cooling Fluid 1-100% —

Cooler (Auxiliary Cooling

Water)

Air Compressors 2 -100% —

Fuel Gas Compressors per 3-50% There will be a total of 3 electrically driven gas compressors with

Block 100% block flow rate capacity. Two gas compressors are expected
to operate at 50% Block flow rate with one 100% block flow rate
available at all times.

Reverse Osmosis Units 1-100% For two 100% reverse osmosis units at the site.

CEDI Water Polishers 100% spare capacity —
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2.5.2.1 Combined-Cycle Gas Turbine

Two CTG/HRSG power generation trains will operate in parallel within the combined-cycle gas turbine. Each
train will be powered by a CTG. Each CTG will provide approximately 35 percent of the total AEC CCGT
output. The heat input from the exhaust gas from each CTG will be used in the steam generation system to
produce steam. Thermal energy in the steam from the steam generation system will be converted to
mechanical energy and then to electrical energy in the STG subsystem. The expanded steam from the STG
will be condensed and recycled to the feedwater system. Power from the STG subsystem will contribute
approximately 30 percent of the total unfired AEC CCGT output (assuming both CTG/HRSG trains operating).
Major equipment redundancies are listed in Table 2.5-1.

2.5.2.2 CTG Subsystems

The CTG subsystems will include the combustion turbine, inlet air filtration, cooling/heating system,
lubrication oil systems, starting system, fuel system, generator and excitation systems, and turbine control
and instrumentation. The combustion turbine will produce thermal energy through the combustion of
natural gas. The thermal energy will be converted into mechanical energy through rotation of the
combustion turbine, which drives the compressor and generator. Exhaust gas from the combustion turbine
will be used to produce steam in the associated HRSG. The generator excitation system will be a solid-state
static system. Combustion turbine control and instrumentation will cover the turbine governing system, the
protective system, and the sequence logic.

2.5.2.3 Heat Recovery Steam Generator Subsystems

The steam generation system will consist of the HRSG and blowdown systems. The HRSG system will provide
for the transfer of heat from the exhaust gas of a combustion turbine for the production of steam. This heat
transfer will produce steam at the pressures and temperatures required by the steam turbine. The HRSG
system will consist of ductwork, heat transfer sections, an SCR system, and an oxidation catalyst module, as
well as safety and auto relief valves and processing of continuous and intermittent blowdown drains.

2.5.2.4 Steam Turbine Generator Subsystems

The steam turbine will convert the thermal energy to mechanical energy to drive the STG shaft to make
electrical energy in the generator. The basic subsystems will include the steam turbine and auxiliary systems,
turbine and generator lubrication oil systems, generator/exciter system, and turbine control and
instrumentation.

2.5.2.5 Plant Distributed Control System

The DCS will be a redundant microprocessor-based system and will have a functionally distributed
architecture comprising a group of similar redundant processing units; these units will be linked to a group
of operator consoles and an engineer workstation by redundant data highways. Each processor will be
programmed to perform specific dedicated tasks for control information, data acquisition, annunciation, and
historical purposes. Because they will be redundant, no single processor failure can cause or prevent a unit
trip.

The DCS will interface with the control systems furnished by the STG, HRSG, and fuel gas compressors to
provide remote control capabilities, as well as data acquisition, annunciation, and historical storage of
turbine and generator operating information.

The system will be designed with enough redundancy to preclude a single device failure from significantly
affecting overall plant control and operation. Consideration will be given to the action performed by the
control and safety devices in the event of control circuit failure. Controls and controlled devices will move to
the safest operating condition upon failure or loss of power.

Plant operation will be controlled from the operator panel in any control panel within each CTG. The control
panel will consist of individual, cross-connected LCD/keyboard consoles and one engineering workstation.
Each LCD/keyboard console will be an independent electronic package so that failure of a single package will
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not disable more than one LCD/keyboard. The engineering workstation will allow the control system
operator interface to be revised by authorized personnel.

2.5.2.6 Heat Recovery Steam Generator Feedwater System

The HRSG feedwater system will transfer feedwater from the deaerator to the HRSGs. The system will
consist of two, 100-percent-capacity pumps for supplying each HRSG. Each pump will be multistage,
horizontal, and motor-driven and will include regulating control valves, minimum flow recirculation control,
and other associated pipes and valves. The low-pressure system will receive feedwater directly from the
low-pressure economizer using the pressure supplied by the condensate pumps.

2.5.2.7 Condensate System

The condensate system will provide a flow path from the condensate receiver to the HRSG low-pressure
economizers. The condensate system will include three, 50-percent-capacity, multistage, vertical,
motor-driven condensate pumps.

2.5.2.8 Power Cycle Makeup Water Treatment System

A single water treatment system will be used to provide power cycle makeup water to the four power
blocks. The water treatment system will include two, 100-percent-capacity trains of two-pass reverse
osmosis equipment followed by an EDI system.

2.5.2.9 Power Cycle Makeup and Storage

The power cycle makeup and storage subsystem provides deionized water storage and pumping capabilities
to supply high-purity water for system cycle makeup, CTG water wash, and chemical cleaning operations.
The major components of the system are a single deionized water storage tank and

two 100-percent-capacity, horizontal, centrifugal, cycle makeup water pumps.

2.5.2.10 Compressed Air System

The compressed air system will be designed to supply service and instrument air for the facility. Dry, oil-free
instrument air will be provided for pneumatic devices for system controls and protection throughout the
plant. Compressed service air will be provided to appropriate areas of the plant as utility stations consisting
of a ball valve and quick disconnect fittings.

The instrument air system will be given demand priority over the service air system. A backpressure control
valve will cut off the air supply to the service air header to maintain the minimum required instrument air
pressure.

Each power block will be equipped with two, 100-percent-capacity, oil-free, rotary screw package air
compressors, which will supply compressed air to the service and instrument air systems. Two,
100-percent-capacity, heatless desiccant air dyers will be provided to dry the service and instrument air.

2.5.3 Redundancy of Critical Components SCGT

The following subsections identify equipment redundancy as it applies to AEC SCGT availability. Specifically,
redundancy in the SCGT power block and in the balance-of-plant systems that serve it is described. The SCGT
power block will be served by the following balance-of-plant systems: fuel supply system, DCS, closed-cycle
cooling water system, and compressed air system. Major equipment redundancy is summarized in

Table 2.5-2.

2.5.3.1 SCGT Power Block

The SCGT power block consists of two separate CTG power generation trains that operate in parallel. Each
CTG will provide approximately 25 to 50 percent of the total SCGT power block output.

The SCGT power block components will be purchased as a pre-engineered system from the OEM. The level
of redundancy established by the OEM follows generally acceptable industry practice, such as 2x100 percent
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capacity on critical pumps for lube oil and cooling water. High levels of redundancy occur on critical
instruments. Major equipment redundancies are listed in Table 2.5-2.

TABLE 2.5-2

Major Equipment Redundancy of Simple-Cycle Power Block
Description Number Per SCGT Block Note

Simple-Cycle CTGs 4 —25% trains —

Auxiliary Cooling Water 2 -100% —

Pumps

Closed-loop Cooling Fluid 2 -100% —

Cooler (Auxiliary Cooling

Water)

Air Compressors 2 -100% -

Fuel Gas Compressors per 3-50% —

SCGT Block

2.5.3.2 CTG Subsystems

The combustion turbine subsystems include inlet air filtration and evaporative inlet cooling system,
intercooling system, generator and excitation systems, and turbine control and instrumentation. CTG
combustion air will flow through the inlet air filters, evaporative inlet air coolers, and associated air inlet
ductwork before being compressed in the CTG compressor section and then entering the CTG combustion
sections. Natural gas will be mixed with the compressed air prior to being introduced to the combustion
sections and ignited. The hot combustion gases will expand through the power turbine section of the CTGs,
causing them to rotate and drive the electric generators and CTG compressors. The hot combustion gases
will exit the turbine sections and enter the SCR and the oxidation catalysts. The generator will be air cooled.
The generator excitation system will be a brushless excitation system with a permanent magnet generator.
A combustion turbine control and instrumentation system (interfaced with the plant control system) will
cover the turbine governing system and the turbine protection system.

2.5.3.3 SCGT Plant Distributed Control System

The SCGT DCS will be a redundant microprocessor-based system and will have a functionally distributed
architecture comprising a group of similar redundant processing units; these units will be linked to a group
of operator consoles and an engineer workstation by redundant data highways. Each processor will be
programmed to perform specific dedicated tasks for control information, data acquisition, annunciation, and
historical purposes. Because they will be redundant, no single processor failure can cause or prevent a unit
trip.

The DCS will interface with the control systems furnished by the CTG, fuel gas compressor and other
auxiliary suppliers to provide remote control capabilities, as well as data acquisition, annunciation, and
historical storage of turbine and generator operating information.

The system will be designed with enough redundancy to preclude a single device failure from significantly
affecting overall plant control and operation. Consideration will be given to the action performed by the
control and safety devices in the event of control circuit failure. Controls and controlled devices will move to
the safest operating condition upon failure or loss of power.

Plant operation will be controlled from the operator panel in the control room. The operator panel will
consist of two individual LCD/keyboard consoles, one engineering workstation, and one historian
workstation. Each LCD/keyboard console will be an independent electronic package so that failure of a single
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package will not disable more than one LCD/keyboard. The engineering workstation will allow the control
system operator interface to be revised by authorized personnel.

2.5.4 Fuel Availability

Fuel will be delivered via the existing SoCalGas 30-inch-diameter gas pipelines. SoCalGas has confirmed that
its system has enough capacity to supply the AEC at this location. A will-serve letter from SoCalGas is
included in Appendix 2E.

2.5.5 Water Availability

The AEC will use a maximum of 130 acre-feet per year of water provided by the LBWD for power plant
process water, fire protection, and potable uses.

The availability of water to meet the needs of the AEC is discussed in more detail in Section 5.15, Water
Resources. A will-serve letter from the LBWD is included in Appendix 2E.

2.5.6 Sewer and Wastewater Treatment Availability

The AEC will discharge a maximum of 11 acre-feet per year of wastewater, consisting of process and sanitary
wastewater. Sanitary wastewater and process water will be discharged to the public sewer system.

The availability of wastewater collection and treatment capacity to meet the AEC’s needs is discussed in
more detail in Section 5.15, Water Resources. A will-serve letter from the LBWD for connection to the City of
Long Beach sewer lines is included in Appendix 2E.

2.5.7 Project Quality Control

The AEC quality control program is summarized in this subsection. The objective of the quality control
program is to ensure that all systems and components have the appropriate quality measures applied,
whether during design, procurement, fabrication, construction, or operation. The goal of the quality control
program is to achieve the desired levels of safety, reliability, availability, operability, constructability, and
maintainability for generating electricity.

The required quality assurance for a system is obtained by applying controls to various activities, according
to the activity being performed. For example, the appropriate controls for design work are checking and
review, and the appropriate controls for manufacturing and construction are inspection and testing.
Appropriate controls will be applied to each of the various activities for the project.

2.5.7.1 Project Stages

For quality assurance planning purposes, the project activities have been divided into the following stages
that apply to specific periods during the project:

e Conceptual Design Criteria. Activities such as definition of requirements and engineering analyses.

o Detail Design. Activities such as the preparation of calculations, drawings, and lists needed to describe,
illustrate, or define systems, structures, or components.

e Procurement Specification Preparation. Activities necessary to compile and document the contractual,
technical, and quality provisions for procurement specifications for plant systems, components, or
services.

e Manufacturer’s Control and Surveillance. Activities necessary to ensure that the manufacturers
conform to the provisions of the procurement specifications.

e Manufacturer Data Review. Activities required to review manufacturers’ drawings, data, instructions,
procedures, plans, and other documents to ensure coordination of plant systems and components, and
conformance to procurement specifications.

e Receipt Inspection. Inspection and review of product at the time of delivery to the construction site.
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e Construction/Installation. Inspection and review of storage, installation, cleaning, and initial testing of
systems or components at the facility.

e System/Component Testing. Actual operation of generating facility components in a system in a
controlled manner to ensure that the performance of systems and components conform to specified
requirements.

e Plant Operation. As the project progresses, the design, procurement, fabrication, erection, and
checkout of each generating facility system will progress through the stages defined above.

2.5.7.2 Quality Control Records

The following quality control records will be maintained for review and reference:

e Project instructions manual

e Design calculations

e Project design manual

e Quality assurance audit reports

e Conformance to construction records drawings

e Procurement specifications (contract issue and change orders)
e Purchase orders and change orders

e Project correspondence

For procured component purchase orders, a list of qualified suppliers and subcontractors will be developed.
Before contracts are awarded, the subcontractors’ capabilities will be evaluated. The evaluation will
consider suppliers’ and subcontractors’ personnel, production capability, past performance, and quality
assurance program.

During construction, field activities are accomplished during the last four stages of the project: receipt
inspection, construction/installation, system/component testing, and plant operations. The construction
contractor will be contractually responsible for performing the work in accordance with the quality
requirements specified by the contract.

The subcontractors’ quality compliance will be surveyed through inspections, audits, and administration of
independent testing contracts.

A plant operation and maintenance program, typical of a project this size, will be implemented by the AEC to
control operation and maintenance quality. A specific program for this project will be defined and
implemented during initial plant startup.

2.6 Electric Production and Thermal Efficiency

While the AEC’s annual electrical production for the years 2020 and beyond cannot be forecasted with
certainty, due the efficiency of the plant and given the operating characteristics as described above, the AEC
is expected to have a plant capacity factor of approximately 50 percent. The maximum annual generation
possible from the facility is estimated to be approximately 3,744 gigawatt hours per year (based on a
nominal base load megawatt ratings of 640 MWs for the AES CCGT for 4600 hours per year and 400 MWs
AES SCGT for 2000 hours per year).

2.6.1 Thermal Efficiency CCGT

The maximum gross thermal efficiency that can be expected from the CCGT configuration specified for AEC
is approximately 56 percent on a lower heating value basis. This level of efficiency is achieved when the
facility is base-loaded. Other types of operations, particularly those at less than full gas turbine output, will
result in lower efficiencies. However, the AEC design achieves a very high level of efficiency across a wide
range of generating capacity. The basis of AEC operations will be system dispatch within California’s power
generation and transmission system. It is expected that the AEC will be primarily operated in load-following

2-30 EG1016151020PDX



SECTION 2 PROJECT DESCRIPTION

or cycling service. The number of startup and shutdown cycles is expected to range between 50 and 500 per
year per CTG.

Plant fuel consumption will depend on the operating profile of the power plant. It is estimated that the
range of fuel consumed by the power plant will be from a minimum of near zero BTUs per hour to a
maximum of approximately 4,621 MMBtu/hr (HHV basis), including the auxiliary boiler.

2.6.2 Thermal Efficiency SCGT

The maximum gross thermal efficiency that can be expected from the SCGT configuration specified for AEC is
approximately 41 percent on a lower heating value basis. This level of efficiency is achieved when the facility is
base-loaded. Other types of operations, particularly those at less than full gas turbine output, will result in
lower efficiencies. However, the AEC design achieves a very high level of efficiency across a wide range of
generating capacity. The basis of AEC operations will be system dispatch within California’s power generation
and transmission system. It is expected that the SCGT power block will be primarily operated in load-following
or cycling service. The number of startup and shutdown cycles is expected to range between 50 and 400 per
year per CTG.

Plant fuel consumption will depend on the operating profile of the power plant. It is estimated that the
range of fuel consumed by the power plant will be from a minimum of near zero BTUs per hour to a
maximum of approximately 3,516 MMBtu/hr (HHV basis) at minimum ambient conditions.

2.7 Facility Closure

Facility closure can be temporary or permanent. Temporary closure is defined as a shutdown for a period
exceeding the time required for normal maintenance, including closure for overhaul or replacement of the
combustion turbines. Causes for temporary closure include a disruption in the supply of natural gas or
damage to the plant from earthquake, fire, storm, or other natural acts. Permanent closure is defined as a
cessation in operations with no intent to restart operations because of plant age, damage to the plant
beyond repair, or other reasons. The following sections discuss temporary and permanent facility closure.

2.7.1 Temporary Closure

For a temporary facility closure, security of the facilities will be maintained on a 24-hour basis, and the CEC
and other responsible agencies will be notified. Depending on the length of shutdown necessary, a
contingency plan for the temporary cessation of operations will be implemented. The contingency plan will
be conducted to ensure conformance with all applicable LORS and the protection of public health, safety,
and the environment. The plan, depending on the expected duration of the shutdown, may include the
draining of all chemicals from storage tanks and other equipment and the safe shutdown of all equipment.
All wastes will be handled according to applicable LORS, as discussed in Section 5.14, Waste Management.

Where the temporary closure includes damage to the facility, and there is a release or threatened release of
regulated substances or other hazardous materials into the environment, procedures will be followed as set
forth in a Risk Management Plan and a Hazardous Materials Business Plan to be developed as described in
Section 5.5, Hazardous Materials Handling. Procedures will include methods to control releases, notification
of applicable authorities and the public, emergency response, and training for plant personnel in responding
to and controlling releases of hazardous materials. Once the immediate problem is solved, and the regulated
substance/hazardous material release is contained and cleaned up, temporary closure will proceed as
described above for a closure where there is no release of hazardous materials.

2.7.2 Permanent Closure

The expected operating life of the generation facility is 30 years, though it may be capable of being operated
beyond this expected life, depending on actual operating conditions and demand on the facility. Whenever
the facility is permanently closed, the closure procedure will follow a plan that will be developed as
described below.
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The removal of the facility from service, or decommissioning, may range from “mothballing” to the removal
of all equipment and appurtenant facilities, depending on conditions at the time. Because the conditions
that would affect the decommissioning decision are largely unknown at this time, these conditions would be
presented to the CEC when more information is available and the timing for decommissioning is more
imminent.

To ensure that public health and safety and the environment are protected during decommissioning, a
decommissioning plan would be submitted to the CEC for approval prior to decommissioning. The plan
would address the following:

e Proposed decommissioning activities for the facility and all appurtenant facilities constructed as part of
the facility

e Conformance of the proposed decommissioning activities to all applicable LORS and local/regional plans

e Activities necessary to restore the site if the plan requires removal of all equipment and appurtenant
facilities

e Decommissioning alternatives other than complete restoration

e Associated costs of the proposed decommissioning and the source of funds to pay for the
decommissioning

In general, the decommissioning plan for the facility will attempt to maximize the recycling of all facility
components. If possible, unused chemicals will be sold back to the suppliers or other purchasers or users. All
equipment containing chemicals will be drained and shut down to ensure public health and safety and to
protect the environment. All nonhazardous wastes will be collected and disposed of in appropriate landfills
or waste collection facilities. All hazardous wastes will be disposed of according to all applicable LORS. The
site will be secured 24 hours per day during decommissioning activities.
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General Arrangement
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Elevation View - Looking East
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Elevation View - Looking North
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Elevation View - Looking South
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Elevation View - Looking West
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Alamitos Energy Center
Combined Cycle Gas Turbine Heat Balance

Case Number 1 2
CTG Model 7FA.05 7FA.05
CTG Fuel Type NG NG
CTG Load max max
CTG Inlet Air Cooling On On
Ambient Temperature, F 65.8 89
HRSG Duct Firing N/A N/A
Fuel Sulfur Content (grains/100 standard cubic feet) 0.3 0.3
Ambient Conditions

Ambient Temperature, F 65.8 89
Ambient Relative Humidity, % 58% 39%
Atmospheric Pressure, psia 14.68 14.68
Combustion Turbine Performance

CTG Inlet Air Conditioning Effectiveness, % 90% 90%
CTG Compressor Inlet Dry Bulb Temperature, F 57.7 71.9
CTG Compr. Inlet Relative Humidity, % 94.8% 91.2%
Inlet Loss, in. H20 3.95 3.95
Exhaust Loss, in. H20 15.0 13.5
CTG Load Level (percent of Base Load) 100% 100%
Gross CTG Output, kW 226,639 | 220,404
Gross CTG Heat Rate, Btu/kwWh (LHV) 8,868 8,991
Gross CTG Heat Rate, Btu/kWh (HHV) 9,842 9,978
Net CTG Output, kW 226,139 | 219904
Net CTG Heat Rate, Btu/kWh (LHV) 8,888 9011
Net CTG Heat Rate, Btu/kWh (HHV) 9,864 10001
Gross 2x1 Combined Cycle kW's per CTG 681,987 | 667,260
Net 2x1 Combined Cycle kW's per CTG 661,210 | 647,660
CTG Heat Input, MMBtu/h (LHV) 2,010 1,982
CTG Heat Input, MMBtu/h (HHV) 2,231 2,199
CTG Exhaust Flow, 10° Ib/h 4,308 4,259
CTG Exhaust Temperature, F 1,131 1,144

FIGURE 2.1-4a

CCGT Heat Balance
Alamitos Energy Center
Long Beach, California
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FIGURE 2.1-4b

SCGT Low Ambient Temperature Heat Balance

Alamitos Energy Center
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SCGT Average Ambient Temperature Heat Balance
Alamitos Energy Center

Long Beach, California

October 2015
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SECTION 3

Transmission System Engineering

This section discusses the 230-kilovolt (kV) generation tie lines between the Alamitos Energy Center (AEC)
and the existing California Independent System Operator (CAISO)-operated and Southern California Edison
(SCE)-owned substation located on the AEC site as well as the potential impacts that operation of the AEC
will have on the flow of electrical power on the CAISO-controlled grid in the southern California region. This
analysis contains the following discussions:

e Transmission and Generation Tie Lines Description, Design, and Operation (Section 3.1)
e Transmission Interconnection Studies (Section 3.2)

Transmission Line Safety and Nuisances (Section 3.3)

Applicable Laws, Ordinances, Regulations, and Standards (Section 3.4)

e Permits and Permit Schedule (Section 3.5)

3.1 Transmission and Generation Tie Lines Description,
Design, and Operation

The AEC will connect to the regional electrical grid using the existing SCE 230-kV switchyard located on a
parcel owned by SCE within the existing Alamitos Generating Station (AGS) site. No new offsite transmission
lines will be needed for the AEC. AEC combined-cycle gas turbine (CCGT) and simple-cycle gas turbine (SCGT)
power blocks will connect into the existing SCE switchyard via two new single-circuit 230-kV lines.

Figure 3.1-1 shows the electrical system one-line diagram within the power block, and the configuration of
the AEC generation tie lines to the existing onsite SCE switchyard. Figure 3.1-2 shows typical support tower
designs that could be used for the generation tie lines connecting the AEC to the SCE switchyard.

3.1.1  Overhead Line Characteristics

No changes are planned for the existing transmission line circuits connecting the SCE/CAISO-controlled
switchyard to the CAISO transmission system. The new onsite 230-kV generation tie lines from the AEC
power blocks to the SCE switchyard will be designed as single-circuit or double-circuit, self-supporting steel
or concrete structures, which may be installed on concrete pier foundations.

The insulators for the 230-kV generation tie lines will be polymer or porcelain with overall lengths of
approximately 10 to 15 feet. The conductor phase-to-phase spacing and conductor height above ground will
be in compliance with National Electrical Code (NEC) and National Electrical Safety Code (NESC) clearances.

3.1.2 230-kV Switchyard Characteristics

AEC will have a 230-kV switchgear to receive the power from each generator unit and step-up transformer
and combine and meter the power for delivery to the SCE substation located onsite. The generation block
switchgear will be an outdoor conventional design and utilize standard utility grade equipment and designs.
The substation will conform to the requirements of NEC and NESC as well as local code requirements for
seismic integrity.

Station service power will be provided via the onsite SCE 230-kV switchyard with emergency back-up power
from the local SCE distribution network.

3.1.3 Power Plant Interconnect Characteristics

The AEC generation tie lines will use 230-kV isolation switches and gas-insulated circuit breakers for each
block and individual generator step-up transformers for each of the generating units within each power
block. All generation tie lines from the AEC to the SCE switchyard will be constructed as overhead lines. No
underground generation tie lines are proposed. The generation tie lines to the SCE switchyard and all
equipment will be designed to ensure compliance with applicable NEC and NESC rules following the CAISO
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requirements. Standby power for the AEC when not generating will be back-fed through the generator step-
up transformer and auxiliary transformer.

3.2 Transmission Interconnection Studies

AEC is a repowering of the existing generating plant and replacement of the existing generating capacity.
The California ISO has provided a procedure for the repowering of existing generating units provided that
the repower capacity is equal or less than the original total capacity. Essentially this “Grandfathers” the
CAISO Network transmission capacity to the new generating unit.

The CAISO Generator Repowering procedure is covered in detail in Section 11.0 of the CAISO Business
Practice Manual (BPM) for Generator Management.

In part the Generator Management BPM States:

The CAISO’s procedures for evaluating repower requests by an owner of an existing Generating Unit
made pursuant to Section 25.1.2 of the CAISO tariff allows such entities to obtain a CAISO three-
party GIA without having to participate in the CAISO Generator Interconnection and Deliverability
Allocation Procedure (GIDAP) study process if they demonstrate that the “total capability and
electrical characteristics of the Generating Unit will remain substantially unchanged.”

The BPM for Generator Management and be found here:
http://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Generator%20Management

AES submitted a repowering request to the CAISO on March 9, 2012 for four combined-cycle blocks totaling
1902.867 MW under Section 25.1.2 of the CAISO Tariff. The repowering request was approved by the CAISO
on August 1, 2012. AES is in the process of preparing an amended repowering request to reflect the new
configuration for the Alamitos Energy Center. We anticipate that this will be approved by the CAISO in the
first half of 2016.

Appendix 3A contains copies of correspondence between the Applicant and the CAISO.

3.3 Transmission Line Safety and Nuisances

To interconnect the new generating blocks to the SCE/CAISO switchyard the project will construct short
overhead 230-kV tie lines. The lines will be designed and constructed in compliance with applicable codes
and standards including National Electrical Code (NEC) and National Electrical Safety Code (NESC).

These overhead lines are within the controlled AEC site and not accessible by the general public. This section
discusses the safety and nuisance issues associated with the project’s electric lines.

3.3.1 Electrical Clearances

Typical high-voltage overhead transmission lines are composed of conductors connected to supporting
structures by means of porcelain, glass, or polymer insulators. The air surrounding the energized conductor
acts as the insulating medium. Maintaining sufficient clearances, or air space, around the conductors to
protect the public and utility workers is paramount to the safe operation of the transmission line. The
required safety clearance required for the conductors is determined by considering various factors such as:
the normal operating voltages, conductor temperatures, short-term abnormal voltages, wind-blown
swinging conductors, contamination of the insulators, clearances for workers, and clearances for public
safety. Minimum clearances are specified in the NESC (IEEE C2) and California Public Utilities Commission
(CPUC) General Order (GO) 95. Electric utilities, state regulators, and local ordinances may specify additional
(more restrictive) clearances. Typically, clearances are specified for the following:

e Distance between the energized conductors themselves

e Distance between the energized conductors and the supporting structure
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e Distance between the energized conductors and other power or communication wires on the same
supporting structure, or between other power or communication wires above or below the conductors

e Distance from the energized conductors to the ground and features such as roadways, railroads,
driveways, parking lots, navigable waterways, and airports

e Distance from the energized conductors to buildings and signs
e Distance from the energized conductors to other parallel power lines

The 230-kV generation tie lines connecting the AEC power blocks to the SCE switchyard will be designed to
meet appropriate national, state, and local clearance requirements.

3.3.2 Electrical Effects

The potential electrical effects of high-voltage transmission lines, both within the AEC site and outside of the
AEC site, fall into two broad categories: corona effects and field effects. Corona is the ionization of the air
that occurs at the surface of the energized conductor and suspension hardware because of high electric field
strength at the surface of the metal during certain conditions. Corona may result in radio and television
reception interference, audible noise, light, and production of ozone. Field effects are the voltages and
currents that may be induced in nearby conducting objects. A transmission line’s inherent electric and
magnetic fields cause these effects. Based on the analyses below, the new generation tie line for the AEC
will not result in any significant impacts to electric and magnetic fields or audible noise or radio and
television interference.

3.3.2.1 Electric and Magnetic Fields

Operating power lines, like the energized components of electrical motors, home wiring, lighting, and other
electrical appliances, produce electric and magnetic fields and a corresponding electromagnetic force (EMF).
The fields produced by the alternating current electrical power system in the United States has a frequency

of 60 hertz, meaning that the intensity and orientation of the field changes 60 times per second.

Electric fields around transmission lines are produced by electrical charges on the energized conductor.
Electric field strength is directly proportional to the line’s voltage; that is, increased voltage produces a
stronger electric field. At a given distance from the transmission line conductor, the electric field is inversely
proportional to the distance from the conductors, so the electric field strength declines as the distance from
the conductor increases. The strength of the electric field is measured in units of kilovolts per meter. The
electric field around a transmission line remains steady and is not affected by the common daily and
seasonal fluctuations in the loading of cables.

Magnetic fields around transmission lines are produced by the level of current flow, measured in terms of
amperes, through the conductors. The magnetic field strength is directly proportional to the current; that is,
increased amperes produce a stronger magnetic field. The magnetic field is inversely proportional to the
distance from the conductors. Thus, like the electric field, the magnetic field strength declines as the
distance from the conductor increases. Magnetic fields are expressed in units of milligauss (mG). The
amperes, and therefore the magnetic field around a transmission line, fluctuate daily and seasonally as the
usage of electricity varies.

Considerable research has been conducted over the last 30 years on the possible biological effects and
human health effects from EMF. This research has produced many studies that offer no uniform conclusions
about whether long-term exposure to EMF is harmful. In the absence of conclusive or evocative evidence,
some states, including California, have chosen not to specify maximum acceptable levels of EMF. Instead,
these states, including California, mandate a program of prudent avoidance whereby EMF exposure to the
public would be minimized by encouraging electric utilities to use cost-effective techniques to reduce the
levels of EMF.
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The new generation tie lines that connect the AEC power blocks to the existing SCE 230-kV switchyard are
located within the existing AGS site and will not affect the public because they do not extend off the AEC
site. Further, no changes are proposed for the transmission lines connecting the SCE switchyard to the
CAISO transmission system. The estimated electric field of the existing 230-kV SCE transmission line at the
center of the SCE right-of-way (ROW) from the SCE 230-kV switchyard to SCE Barre, Lighthipe and Center
substation is 0.84 kV/meter, and is 0.66 kV/meter at the edge of the ROW. The estimated magnetic field
under the SCE 230-kV transmission line and at the center of the ROW is 44.23 mG (0.04423 G), and 34.62
mG (0.03462 G) at the edge of the ROW, which are well below regulatory levels established by states that do
have limits. Other states have established regulations for magnetic field strengths that have limits ranging
from 150 mG to 250 mG at the edge of the ROW, depending on the voltage of the transmission line.

Additionally, the estimated electric field of the new AEC generation tie lines that connect to the existing SCE
230-kV switchyard are within the boundary of the existing Alamitos Generating Station. The estimated
electric field under the AEC generation tie lines is approximately 0.73 kV/meter right under the lines, and is
0.45 kV/meter at the edge of the AEC site boundary. The estimated magnetic field directly under these AEC
230-kV transmission tie lines to the SCE switchyard is approximately 63.44 mG (0.06344 G) right under the
lines, and 38.88 mG (0.03888 G) at the edge of the AEC site boundary, which are well below regulatory levels
established by states that do have limits as stated above.

3.3.2.2 Audible Noise and Radio and Television Interference

Corona from a transmission line may result in the production of audible noise or radio and television
interference. Corona is a function of the voltage of the line, the diameter of the conductor, and the
condition of the conductor and suspension hardware. The electric field gradient is the rate at which the
electric field changes and is directly related to the line voltage.

The electric field gradient is greatest at the surface of the conductor. Large-diameter conductors have lower
electric field gradients at the conductor surface and, hence, lower corona than smaller conductors,
everything else being equal. Also, irregularities (such as nicks and scrapes on the conductor surface) or sharp
edges on suspension hardware concentrate the electric field at these locations and, thus, increase corona at
these spots. Similarly, foreign material on the conductor surface, such as dust or insects, can cause
irregularities that are a source for corona. Raindrops, snow, fog, and condensation are also sources of
irregularities.

The existing AGS Units 1 through 6 interconnect to the SCE 230-kV switchyard with six separate 230-kV
generation tie lines; these two lines will be replaced with two new 230-kV generation tie lines from the AEC
power blocks to the existing SCE switchyard. The new generation tie lines will be located within the AEC site
and will be designed and constructed to reduce project-related audible noise and radio and television
interference. No changes are proposed for the transmission lines connecting the SCE switchyard to the
CAISO transmission system.

3.3.2.3 EMF, Audible Noise, and Radio and Television Interference Assumptions

EMF, audible noise, and radio and television interference near power lines vary with regard to the line
design, line loading, distance from the line, and other factors. The new overhead 230-kV line located
between the AEC power blocks and the SCE 230-kV switchyard are entirely located within the AEC site. The
potential interferences described in this section will not affect the public outside of the AEC site.

Electric fields, corona, audible noise, and radio and television interference depend on line voltage and not
the level of power flow. The six existing AGS generation tie lines are rated at 230 kV, and the four new AEC
generation tie lines that will replace them are also rated at 230 kV. Therefore, the audible noise associated
with the new AEC generation tie lines will be similar to or slightly less than the existing noise generated by
the AGS.
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Corona typically becomes a design concern for transmission lines having voltages of 345-kV and above.
Because the AEC’s generation tie lines are rated at less than 345 kV and will be constructed on the AEC site,
no corona-related design issues are expected.

The magnetic field is proportional to line loading (amperes), which varies as demand for electrical power
varies and as generation from the generating facility is changed by the system operators to meet changes in
demand.

As noted in the discussion above, AEC construction and operation, including the four generation tie AEC
replacing the existing six to the SCE’s existing switchyard and transmission system, are not expected to
result in significant changes in EMF levels, corona, audible noise, or radio and television interference.

3.3.2.4 Induced Current and Voltages

A conducting object, such as a vehicle or person, in an electric field will experience induced voltages and
currents. The strength of the induced current will depend on the electric field strength, the size and shape of
the conducting object, and the object-to-ground resistance. When a conducting object is isolated from the
ground and a grounded person touches the object, a perceptible current or shock may occur as the current
flows to ground. The mitigation for potential hazardous and nuisance shocks is to ensure that metallic
objects on or near the ROW are grounded, and that sufficient clearances are provided at roadways and
parking lots to keep electric fields at these locations low enough to prevent vehicle short-circuit currents
from exceeding 5 milliamperes.

Magnetic fields also can induce voltages and currents in conducting objects. Typically, this requires a long
metallic object, such as a wire fence or aboveground pipeline that is grounded at only one location. A person
who closes an electrical loop by grounding the object at a different location will experience a shock similar
to that described above for an ungrounded object. Mitigation for this potential hazard is to ensure multiple
grounds on fences or pipelines, especially those orientated parallel to the transmission line.

The proposed AEC 230-kV generation tie lines will be constructed in conformance with the NESC and CPUC
GO0-95 and Title 8 California Code of Regulations (CCR) 2700 requirements. Therefore, hazardous shocks are
unlikely to occur as a result of project construction, operation, or maintenance.

3.3.3 Auviation Safety

Federal Aviation Administration (FAA) Regulations, 14 Code of Federal Regulations (CFR) Part 77, establish
standards for determining obstructions in navigable airspace and set forth requirements for notification of
proposed construction. These regulations require FAA notification for construction over 200 feet above
ground level. Notification also is required if the obstruction is lower than specified heights and falls within
restricted airspace in the approaches to public or military airports and heliports. For airports with runways
longer than 3,200 feet, the restricted space extends 20,000 feet (3.3 nautical miles) from the runway. For
airports with runways measuring 3,200 feet or less, the restricted space extends 10,000 feet (1.7 nautical
miles). For public or military heliports, the restricted space extends 5,000 feet (0.8 nautical mile).

There are no public airports with runways within 3.3 miles of the AEC. There are no heliports within
0.8 miles of the AEC. The Los Alamitos Army Airfield is approximately 2.7 miles northeast of the AEC.

As part of the analysis for the AEC, the FAA Notice Criteria Tool has been used to determine whether the
generation tie line for the AEC may meet Federal Aviation Regulation 77.13 (FAR §77.13) requirements
regarding the need to notify FAA of AEC construction. Although the generation tie line is under 200 feet in
height, the FAA criteria tool indicates that the generation tie line is in proximity to a navigation facility and
may impact assurance of navigation signal reception. The notice criteria tool results are provided in
Appendix 3B.

3.3.4 Fire Hazards

The existing 230-kV generation tie lines have been designed, constructed, and maintained in accordance
with applicable standards including GO-95, which establishes clearances from other manmade and natural
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structures as well as tree-trimming requirements to mitigate fire hazards. SCE is expected to maintain the
transmission line corridor and immediate area in accordance with existing regulations and accepted industry
practices that will include identification and abatement of fire hazards.

The new 230-kV overhead generation tie lines will be designed in accordance with applicable standards
including the NESC and GO-95.

3.4 Applicable Laws, Ordinances, Regulations, and
Standards

This section provides a list of applicable LORS that apply to the proposed transmission lines, substation, and
engineering.

3.4.1 Design and Construction
Table 3.4-1 lists the LORS for the design and construction of the AEC onsite generation tie lines.

TABLE 3.4-1
Design and Construction LORS for the Electrical Transmission
AFC Section
Explaining
LORS Applicability Conformance
Title 8 CCR, Section 2700 et seq. “High Establishes essential requirements and minimum standards Section 3.3
Voltage Electrical Safety Orders” for installation, operation, and maintenance of electrical
installation and equipment to provide practical safety and
freedom from danger.
GO-52, CPUC, “Construction and Applies to the design of facilities to provide or mitigate Section 3.3.2.4
operation of power and communication inductive interference.
lines for the prevention or mitigation of
inductive interference”
GO0-95, CPUC, “Overhead electric line CPUC rule covers all aspects of design, construction, Section 3.3.1
construction” operation, and maintenance of electrical transmission line
and fire safety (hazards).
IEEE 1119, “IEEE Guide for Fence Safety Recommends clearance practices to protect persons outside Section 3.3.1
Clearances in Electric-Supply Stations” the facility from electric shock.
Note:
IEEE = Institute of Electrical and Electronics Engineers
3.4.2 Electric and Magnetic Fields
The LORS pertaining to EMF are listed in Table 3.4-2.
TABLE 3.4-2
Electric and Magnetic Field LORS
AFC Section
Explaining
LORS Applicability Conformance
Decision 93-11-013, CPUC Presents the CPUC position on EMF reduction. Section 3.3.2.1
GO0-131-D, CPUC, “Rules for Planning Establishes the CPUC construction application requirements, Section 3.3.2.1

and Construction of Electric including requirements related to EMF reduction.
Generation, Line, and Substation
Facilities in California”
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SECTION 3 TRANSMISSION SYSTEM ENGINEERING

TABLE 3.4-2
Electric and Magnetic Field LORS
AFC Section
Explaining
LORS Applicability Conformance
ANSI/IEEE 544-1994, “Standard Presents the standard procedure for measuring EMF from an Section 3.3.2.1

Procedures for Measurement of electric line that is in service.
Power Frequency Electric and
Magnetic Fields from AC Power Lines”

Note:

ANSI = American National Standards Institute

3.4.3 Hazardous Shock

Table 3.4-3 lists the LORS regarding hazardous shock protection that apply to the generation tie lines and
the project. Additional LORS for the project are also discussed in the each section of this AFC. The existing
SCE 230-kV switchyard is located within the secured area of the existing AGS. The SCE switchyard is fenced
to protect any person within the AEC site from entering the switchyard where they could be exposed to
associated hazardous shocks resulting from electrical faults from the new AEC equipment or the SCE high-
voltage transmission system.

The new AEC 230-kV generation tie lines will be designed in accordance with applicable LORS.

TABLE 3.4-3
Hazardous Shock LORS
AFC Section
Explaining
LORS Applicability Conformance
8 CCR § 2700 et seq. “High Voltage Establishes essential requirements and minimum standards Section 3.3.2.4
Electrical Safety Orders” for installation, operation, and maintenance of electrical
equipment to provide practical safety and freedom from
danger.
ANSI/IEEE 80, “IEEE Guide for Safety in Presents guidelines for assuring safety through proper Section 3.3.2.4
Alternating Current Substation Grounding” grounding of alternating current outdoor substations.
NESC, ANSI C2, Section 9, Article 92, Covers grounding methods for electrical supply and Section 3.3.2.4
Paragraph E; Article 93, Paragraph C communications facilities.
3.4.4 Communication Interference
The LORS pertaining to communication interference are listed in Table 3.4-4.
TABLE 3.4-4
Communication Interference LORS
AFC Section
Explaining
LORS Applicability Conformance
47 CFR § 15.25, “Operating Requirements,  Prohibits operations of any device emitting incidental Section 3.3.2
Incidental Radiation” radiation that causes interference to communications; the
regulation also requires mitigation for any device that causes
interference.
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TABLE 3.4-4
Communication Interference LORS
AFC Section
Explaining
LORS Applicability Conformance
GO-52, CPUC Covers all aspects of the construction, operation, and Section 3.3.24
maintenance of power and communication lines and
specifically applies to the prevention or mitigation of
inductive interference.
CEC staff, Radio Interference and Prescribes the CEC’s RI-TVI mitigation requirements, Section 3.3.2.2

Television Interference (RI-TVI) Criteria

(Kern River Cogeneration) Project 82-AFC-

2, Final Decision, Compliance Plan 13-7

developed and adopted by the CEC in past citing cases.

Note:

CEC = California Energy Commission

3.4.5 Auviation Safety

Table 3.4-5 lists the aviation safety LORS that may apply to the generation tie lines and the project. LORS for
the project are also discussed in the each section of this AFC.

TABLE 3.4-5
Aviation Safety LORS
AFC Section
Explaining
LORS Applicability Conformance
Title 14 CFR, Part 77, “Objects Affecting Describes the criteria used to determine whether a “Notice of Section 3.3.3
Navigable Airspace” Proposed Construction or Alteration” (FAA Form 7450-1) is
required for potential obstruction hazards.
FAA Advisory Circular No. 70/7450-1G, Describes the FAA standards for marking and lighting of Section 3.3.3
“Obstruction Marking and Lighting” obstructions as identified by FAA Regulations Part 77.
California Public Utilities Code, Discusses the permit requirements for construction of possible Section 3.3.3

Sections 21001-24451

obstructions in the vicinity of aircraft landing areas, in
navigable airspace, and near the boundaries of airports.

3.4.6 Fire Hazards

Table 3.4-6 lists the LORS governing fire hazard protection for the generation tie lines and the project. LORS
for the project are discussed in the appropriate sections of this AFC.

TABLE 3.4-6
Fire Hazard LORS
AFC Section
Explaining
LORS Applicability Conformance
14 CCR §§ 1250-1258, “Fire Prevention Provides specific exemptions from electric pole and tower Section 3.3.4
Standards for Electric Utilities” firebreak and electric conductor clearance standards, and
specifies when and where standards apply.
ANSI/IEEE 80, “IEEE Guide for Safety in Presents guidelines for assuring safety through proper Section 3.3.4

AC Substation Grounding”

3-8

grounding of AC outdoor substations.
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TABLE 3.4-6
Fire Hazard LORS
AFC Section
Explaining
LORS Applicability Conformance
GO0-95, CPUC, “Rules for Overhead CPUC rule covers all aspects of design, construction, operation, Section 3.3.4
Electric Line Construction,” Section 35 and maintenance of electrical transmission line and fire safety
(hazards).

3.4.7 Jurisdiction

Table 3.4-7 identifies national, state, and local agencies with jurisdiction to issue permits or approvals,
conduct inspections, or enforce the above-referenced LORS. Table 3.4-7 also identifies the responsibilities of
these agencies as they relate to the construction, operation, and maintenance of the AEC.

TABLE 3.4-7
National, State, and Local Agencies with Jurisdiction over Applicable LORS
Agency or Jurisdiction Responsibility
FAA Establishes regulations for marking and lighting of obstructions in navigable airspace

(AC No. 70/7450-1G).

3.5 Permits and Permit Schedule

Other than the CEC certification, no other state, local, or regional permits are required to comply with the
transmission impacts of the project.
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SECTION 4

Natural Gas Supply

Natural gas will be supplied to the Alamitos Energy Center (AEC) via the existing 30-inch-diameter pipeline
that currently serves Units 5 and 6 of the Alamitos Generating Station (AGS). A separate pipeline serves AGS
Units 1 through 4. No new offsite natural gas supply pipelines will be necessary for the project. The existing
natural gas pipelines are owned and operated by Southern California Gas Company (SoCalGas). The pipelines
operate at a nominal 165 pounds per square inch and enter the existing AGS parcel at two points: a pipeline
runs parallel to the San Gabriel River to serve existing Units 5 and 6 at the northeast corner of the facility
near the existing 230-kilovolt switchyard, and a second pipeline enters the site near the vehicle entrance
along Studebaker Road to serve existing Units 1 through 4.

The AEC combustion turbine generators (CTG) will only combust natural gas. The total natural gas
requirement during operation for the six CTGs at the fuel use ambient® condition is approximately
8,137 million British thermal units per hour higher heating value basis.

SoCalGas also owns and operates two existing onsite natural gas metering and valve stations. The existing
SoCalGas metering stations will remain in service during AEC construction for continued operation of the
existing AGS Units 1 through 6.

SoCalGas will construct a new gas metering station to support the AEC that will be located in the
northeastern corner of the site as shown in Figure 2.1-2. The potential environmental impacts associated
with the construction of the new SoCalGas gas metering station are considered and analyzed as part of this
Application for Certification.

Construction activities related to the new metering station will likely include minor grading; installation of
aboveground and belowground piping, gas metering equipment, gas conditioning facilities, pressure
regulation systems; and provisions for pigging facilities that may be added at the discretion of SoCalGas.

A distribution power line also will be installed to provide power for metering station operation lighting and
communication equipment. A chain-link fence will be installed around the gas metering station for security.

Natural gas will flow from the new SoCalGas metering station to onsite AEC gas pressure-control stations
and gas scrubber/filtering equipment to be located in the northeastern corner of the site. Before being
supplied to the CTGs, the natural gas will be compressed, scrubbed, and filtered consistent with standard
industry practices. A new natural gas pipeline will be routed between each compressor building and each
unit. The existing pipeline will be decommissioned and remain in place. The natural gas for the AEC building
heating systems will flow through the metering station and gas pressure control station, and will not require
compression or filtering.

6 Referenced to an ambient average temperature of 28 degrees Fahrenheit dry bulb.

EG1016151020PDX 4-1






SECTION 5

Environmental Information

This chapter contains 16 individual sections, each with a divider and tab heading. The sections represent the
16 environmental, public health and safety, and local impact assessment disciplines for which the California
Energy Commission (CEC) Energy Facilities Siting Regulations (Title 20, California Code of Regulations,
Section 1704, Appendix B) require information in an Application for Certification. The sections have a
standardized format under the following headings:

e Affected Environment

e Environmental Analysis

e Cumulative Effects

e Mitigation Measures

e Laws, Ordinances, Regulations, and Standards (LORS)
e Agencies and Agency Contacts

e Permits and Permit Schedules

The Introduction briefly describes the subject matter and organization of each section. Affected
Environment includes relevant background information about the project’s environmental, social, and
regulatory settings. Environmental Analysis analyzes the potential environmental consequences of the
construction and operation of the Alamitos Energy Center. The section begins with a list of the criteria used
to determine whether environmental effects of the project qualify as significant adverse environmental
impacts. Cumulative Effects discusses potential effects of the project that are not significant adverse
impacts, but that could reach significance cumulatively in combination with other projects. Mitigation
Measures describes any mitigation measures necessary to reduce potential impacts below the level of
significance. Laws, Ordinances, Regulations, and Standards discusses and lists the LORS that pertain to the
project for a given discipline and includes a demonstration that the project, as designed, would comply with
all applicable LORS. Agencies and Agency Contacts is a list of federal agencies with permitting authority over
the project, and state and local regulatory agencies that would have such permitting authority, but for the
exclusive purview of the CEC to license thermal power plants with a capacity of 50 megawatts or more in
California. This section also contains a list of regulatory agency staff and their contact information. Permits
and Permit Schedules lists applicable permits and their schedules.
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SECTION 5 ENVIRONMENTAL INFORMATION

5.1 Air Quality

This section describes and evaluates the potential air quality effects of the Alamitos Energy Center (AEC).
Section 5.1.1 describes the project setting, and Section 5.1.2 provides an overview of the project related to
air quality. Section 5.1.3 provides an overview of the existing air quality settings. Section 5.1.4 provides an
overview of air quality standards. Section 5.1.5 presents information on the existing air quality in the region
and in the general area of the project. Section 5.1.6 provides the project’s environmental analysis related to
air quality, the emission estimates for the facility, and the methodology used to determine the potential air
quality impacts associated with construction, commissioning, and operation of the AEC. Section 5.1.7
evaluates potential cumulative effects to air quality, and Section 5.1.8 addresses proposed mitigation
measures that would avoid or minimize any adverse impacts. Section 5.1.9 describes the laws, ordinances,
regulations, and standards (LORS) that apply to the project, and Section 5.1.10 presents agencies and
agencies’ contacts. Section 5.1.11 identifies the permits and permit schedule related to air quality, and
Section 5.1.12 contains the references used to prepare this section. Potential public health risks posed by
emissions of toxic air contaminants (TAC), including ammonia, are addressed in Section 5.9, Public Health.

5.1.1 Setting

AES Alamitos Energy, LLC, will construct, own, and operate the AEC, a natural- gas-fired, air-cooled,
combined-cycle and simple-cycle, electrical generating facility in Long Beach, California. The proposed AEC
will have a nominal generating capacity of 1,040 megawatts (MW). The AEC will be constructed on the site
of the existing AES Alamitos Generating Station (AGS), located on an approximately 21-acre site within a
larger, 71.1-acre parcel.

The AEC will feature two gas turbine power blocks. Combined-cycle power block will consist of two natural-
gas-fired combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery
steam generators (HRSG), one steam turbine generators, an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment. Simple-cycle power block will consist of four simple-cycle LMS-100 CTGs with
fin-fan coolers and ancillary facilities.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area.
The demand is caused in large part by the closure of the San Onofre Nuclear Generating Station and the
anticipated retirement of the older, natural-gas-fired generation currently using once-through ocean water-
cooling (OTC). As a result of the promulgation of the California State Water Resources Control Board’s
(SWRCB) Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling
(SWRCB, 2010), more than 4,000 MW of OTC generation are expected to be retired in the Los Angeles local
electrical reliability area by December 31, 2020.

The AEC will use water provided by the City of Long Beach Water Department (LBWD) for construction,
operational process, and sanitary uses but at substantially lower volumes than the existing AGS historically
has used. This water will be supplied through existing, onsite water lines. The AEC will include a new,
1,000-foot process/sanitary wastewater pipeline to the first point of interconnection with the existing LBWD
sewer system, the potential upgrade of an additional 4,000 feet of existing pipeline downstream from the
first point of interconnection, and the elimination of the current practice of treatment and discharge of
process/sanitary wastewater to the San Gabriel River. Stormwater runoff from the power block areas will be
directed to oil/water separators and to an existing retention basin and then ultimately discharged to the Los
Cerritos channel via existing stormwater outfalls.

The AEC will interconnect to the existing, Southern California Edison (SCE) 230-kilovolt (kV) switchyard
adjacent to the north side of the AGS. Natural gas will be supplied to the AEC via the existing, offsite,
30-inch-diameter pipeline owned and operated by Southern California Gas Company (SoCalGas) that
currently serves Units 5 and 6 of the AGS. The AEC will require construction of new natural gas-metering
facilities and construction of two new natural gas compressor buildings within the AEC footprint.

EG1016151020PDX 5.1-1



SECTION 5 ENVIRONMENTAL INFORMATION

The AEC is designed to serve both peak and intermediate loads with the added capabilities of rapid startup,
significant turndown capability (ability to turn down to a low load), and fast ramp rates. As California’s
intermittent renewable energy portfolio continues to grow, operating in either load-following or partial
shutdown mode will become necessary to maintain electrical grid reliability, thus placing an increased
importance upon the rapid startup, high turndown, steep ramp rate, and superior heat rate employed at the
AEC.

As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles basin subarea and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by supplying
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By virtue of its location in a transmission constrained load center, the AEC
also helps to avoid potential transmission line overloads and can provide reliable local energy supplies when
electricity from more distant generating resources is unavailable. In recognition of its critical grid reliability
benefits, the AEC combined-cycle CTGs were selected by SCE in its Local Capacity Requirements Request for
Offer on November 5, 2014, and the simple-cycle CTGs will meet the capacity needs anticipated to be
identified in future California Public Utilities Commission Long-term Procurement Plans.

Owing to the critical need for generating capacity at the AEC site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given that the removal of
existing Units 1 through 6 is not required for construction of the AEC, the continued operation of the AGS
will not impede AEC construction. Demolition of the retired and decommissioned turbine peaking
generating Unit 7 and fuel tank, ancillary equipment, small maintenance shops, and two retention basins will
be required for site preparation for the construction of the AEC. Construction and site preparation activities
at the AEC site are anticipated to last 56 months, from the first quarter of 2017 until the third quarter of
2021. The project will commence construction with the removal of former Unit 7’s building and ancillary
equipment, fuel storage tank, tank berms, small maintenance shops, and two wastewater retention basins
in January 2017 to make room for construction and laydown area for the AEC CCGT. Construction of the AEC
CCGT will commence during the second quarter of 2017 and will be completed by the second quarter of
2020. The AEC CCGT is expected to commence commercial operation before May 1, 2020. Construction of
the AEC SCGT is scheduled to proceed from the second quarter of 2020 through the third quarter of 2021,
and Power Block 2 is expected to commence commercial operation in the third quarter of 2021. A
temporary construction access road may be constructed offsite beginning at the intersection of Studebaker
Road and Loynes Drive traveling southeast to the AEC site. Construction of the AEC will require the use of
onsite laydown areas (approximately 8 acres dispersed throughout the existing site) and an approximately
10-acre laydown area located adjacent to the existing site.

5.1.2 Project Overview as it Relates to Air Quality

The AEC CCGT will consist of two General Electric (GE) Frame 7FA.05 CTGs, one steam turbine generator, an
air-cooled condenser, and an auxiliary boiler. Each CTG will be equipped with an unfired HRSG. The
combined-cycle CTGs will use dry low oxides of nitrogen (NOy) burners and selective catalytic reduction
(SCR) to limit NOy emissions to 2 parts per million by volume (ppmv). Emissions of carbon monoxide (CO) will
be limited to 2 ppmv and volatile organic compounds (VOC) to 2 ppmv through the use of best combustion
practices and the use of an oxidation catalyst. The auxiliary boiler will use SCR and flue gas recirculation to
limit NOx emissions to 5 ppmv and CO emissions to 50 ppmv. Best combustion practices and burning
pipeline-quality natural gas will minimize emissions of the remaining pollutants from the combined-cycle
CTGs and auxiliary boiler.

The AEC SCGT will consist of four GE LMS-100PB CTGs with intercooling supported by fin-fan coolers. The
simple-cycle CTGs will use dry low NOy burners and SCR to limit NOx emissions to 2.5 ppmv. Emissions of CO
will be limited to 4 ppmv and VOC to 2 ppmv through the use of best combustion practices and an oxidation

5.1-2 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

catalyst. Best combustion practices and the use of pipeline-quality natural gas will minimize emissions of the
remaining pollutants.

The project’s air quality and other related objectives and its ability to realize the project’s benefits is also
contingent on the use of the offset provisions contained in South Coast Air Quality Management District’s
(SCAQMD) Rule 1304(a)(2). Rules 1304 and 1304.1 allow the replacement of older, less-efficient electric
utility steam boilers with specific new generation technologies on a MW-to-MW basis (that is, the
replacement MW are equal to or less than the MW produced from the electric utility steam boilers).

5.1.3 Existing Site Conditions

The AEC will be constructed entirely within the 71-acre site of the existing AGS, an operating power plant in
Long Beach, California. The AEC site is located at 690 N. Studebaker Road.

5.1.3.1 Geography and Topography

The existing AGS is located on a gently sloping coastal terrace above the Alamitos Bay marina, and the
topography of the site ranges from approximately 7 to 20 feet above mean sea level. The nearest complex
terrain (terrain exceeding stack height) in relation to the AEC is located in the city of Signal Hill, approximately
3.5 miles northwest of the AEC site. Although Signal Hill is the highest area within 6 miles of the AEC site, it is
not a significant terrain feature, with gradual rising terrain less than 0.5 mile in width. The nearest Class | area is
the San Gabriel Wilderness, which is approximately 33 miles (approximately 53 kilometers [km]) northeast of
the AEC site.

5.1.3.2 Climate and Meteorology

The climate of the South Coast Air Basin (SCAB) is determined by its terrain and geographical location. The
SCAB is a coastal plain with connecting broad valleys and low hills, bounded by the Pacific Ocean in the
southwest quadrant with high mountains forming the remainder of the perimeter. The general region lies in
the semi-permanent high-pressure zone of the eastern Pacific. As a result, the climate is mild, tempered by
cool sea breezes. This usually mild climatological pattern is interrupted by periods of extremely hot weather,
winter storms, or Santa Ana winds (SCAQMD, 1993).

The annual average temperature varies little throughout the 6,600-square-mile SCAB, averaging 62 degrees
Fahrenheit (°F). However, with a less-pronounced oceanic influence, the eastern portion shows greater
variability in annual minimum and maximum temperatures. Practically all of the annual rainfall in the SCAB
falls during the November—April period. Summer rainfall normally is restricted to widely scattered
thundershowers near the coast and slightly heavier shower activity in the east and over the mountains.
Annual average rainfall varies from 9 inches in Riverside to 14 inches in downtown Los Angeles; however,
higher amounts are measured at foothill locations. Monthly and yearly rainfall totals are extremely variable.
Rainy days vary from 5 to 10 percent of all days in the SCAB, the frequency of such days being higher near
the coast. Except for infrequent periods when dry, continental air is brought into the SCAB by offshore
winds, the ocean effect is dominant. Periods with heavy fog are frequent, and low stratus clouds, sometimes
referred to as “high fog,” are a characteristic climate feature. Annual average relative humidity is 70 percent
at the coast and 57 percent in the eastern part of the SCAB (SCAQMD, 1993).

Long-term average temperature and precipitation data have been collected from the Long Beach Daugherty
Field surface climatological station near the AEC site. The data indicate that the normal daily maximum
temperatures are relatively consistent throughout the year, with average daily maximum temperatures
ranging from 67.0 to 83.9°F, and normal daily minimum temperatures ranging from 45.3 to 64.9°F (Western
Regional Climatic Center [WRCC], 2015). The Long Beach location receives an average of 12 inches of rain
annually (WRCC, 2015).

Atmospheric stability and mixing heights are important parameters in the determination of pollutant
dispersion. Atmospheric stability reflects the amount of atmospheric turbulence and mixing. In general, the
less stable an atmosphere, the greater the turbulence, which results in more mixing and better dispersion.
The mixing height, measured from the ground upward, is the height of the atmospheric layer in which
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convection and mechanical turbulence promote mixing. Good ventilation results from a high mixing height
and at least moderate wind speeds within the mixing layer.

With very light average wind speeds, the SCAB's atmosphere has a limited capability to disperse air
contaminants horizontally. Downtown Los Angeles wind speeds average 5.7 miles per hour with little
seasonal variation. Summer wind speeds average slightly higher than winter wind speeds. Inland areas
record slightly lower wind speeds than downtown Los Angeles, while coastal wind speeds average about

2 miles per hour higher than downtown Los Angeles. The dominant daily wind pattern is a daytime sea
breeze and a nighttime land breeze. This regime is broken only by occasional winter storms and infrequent
strong northeasterly Santa Ana flows from the mountains and deserts north of the SCAB (SCAQMD, 1993).

Along the southern California coast, surface air temperatures are relatively cool. The resultant shallow layer
of cool air at the surface, coupled with warm, dry, subsiding air from aloft, produces early morning
inversions on approximately 87 percent of the days of the year. The SCAB-wide average occurrence of
inversions at the ground surface is 11 days per month; the averages vary from 2 days in June to 22 days in
December and January. Higher inversions, but less than 2,500 feet above sea level, occur 22 days each
month—occurring on an average of 25 days in June and July to 4 days in December and January. Restricted
maximum mixing heights, 3,500 feet above sea level or less, average 191 days each year. The potential for
high concentrations varies seasonally for many contaminants. During late spring, summer, and early fall,
light winds, low mixing heights, and brilliant sunshine combine to produce conditions favorable for the
maximum production of photochemical oxidants, mainly ozone. During the spring and summer, when fairly
deep marine layers are frequently found in the SCAB, sulfate concentrations are at their peak (SCAQMD,
1993).

5.1.4 Overview of Air Quality Standards

The U.S. Environmental Protection Agency (EPA) has established National Ambient Air Quality Standards
(NAAQS) for the following seven pollutants, termed criteria pollutants: ozone, nitrogen dioxide (NO,), CO,
sulfur dioxide (SO), particulate matter with aerodynamic diameter less than or equal to 10 microns (PMyy),
particulate matter with aerodynamic diameter less than or equal to 2.5 microns (PM3;), and airborne lead.
The federal Clean Air Act (CAA) requires the EPA to designate areas (counties) as attainment or
nonattainment with respect to each criteria pollutant, depending on whether the areas meet the NAAQS. An
area that is designated nonattainment means the area is not meeting the NAAQS and is subject to planning
requirements to attain the standard.

In addition to the seven pollutants listed above, the California Air Resources Board (ARB) has established
state standards for visibility-reducing particles, sulfates, hydrogen sulfide (H,S), and vinyl chloride. Similar to
EPA, ARB designates counties in California as attainment or nonattainment with respect to the California
Ambient Air Quality Standards (CAAQS). The state standards were designed to protect the most sensitive
members of the population, such as children, the elderly, and people who suffer from lung or heart diseases.

Both state and federal ambient air quality standards are based on two variables: maximum concentration
and an averaging time over which the concentration would be measured. Maximum concentrations were
based on levels that may have an adverse effect on human health. The averaging times were based on
whether the damage caused by the pollutant would occur during exposures to a high concentration for a
short time (for example, 1 hour), or during exposures to a relatively lower average concentration over a
longer period (8 hours, 24 hours, or 1 month). For some pollutants, there is more than one air quality
standard, reflecting both short- and long-term effects. Table 5.1-1 presents the NAAQS and CAAQS.
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TABLE 5.1-1
Ambient Air Quality Standards
Pollutant Averaging Time California National
Ozone 1-hour 0.09 ppm (180 pg/m3) —
8 hour 0.070 ppm (137 pg/m3) 0.070 ppm (137 pg/m3)
co 1-hour 20 ppm (23 mg/m3) 35 ppm (40 mg/m3)
8-hour 9.0 ppm (10 mg/m?3) 9 ppm (10 mg/m3)
NO, 1-hour 0.18 ppm (339 pg/m3) 100 ppb (188 pg/m3)2
Annual Arithmetic Mean 0.030 ppm (57 pg/m3) 0.053 ppm (100 pg/m3)
SO,b 1-hour 0.25 ppm (655 pg/m3) 75 ppb (196 pg/m3)
3-hour (Secondary Standard) — 0.5 ppm (1,300 pg/m3)
24-hour 0.04 ppm (105 pg/m3) —
PM1o 24-hour 50 pg/m3 150 pg/m3
Annual Arithmetic Mean 20 pg/m3 —
PMs s 24-hour — 35 pug/m3c
Annual Arithmetic Mean 12 pg/m3 12 pg/m3d
Sulfates 24-hour 25 pg/m3 —
Lead 30-day Average 1.5 ug/m3 —
Calendar Quarter — 1.5 pg/m3
H,S 1-hour 0.03 ppm (42 pg/m3) —
Vinyl Chloride 24-hour 0.01 ppm (26 pg/m3) —
Visibility-reducing Particles 8-hour In sufficient amount to produce an —

(10 a.m. to 6 p.m. PST) extinction coefficient of 0.23 per km
due to particles when the relative

humidity is less than 70 percent

a To attain this standard, the 3-year average of the 98th percentile of the 1-hour daily maximum concentrations at each monitor
within an area must not exceed 100 ppb.

b On June 2, 2010, EPA established a new 1-hour SO, standard, effective August 23, 2010, which is based on the 3-year average of
the annual 99th percentile of 1-hour daily maximum concentrations. The EPA also revoked both the 24-hour SO, standard of

0.14 ppm and the annual primary SO, standard of 0.030 ppm, effective August 23, 2010. The secondary SO, standard was not
revised at that time; however, the secondary standard is undergoing a separate review by EPA.

¢ The 24-hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the
standard.

d 3-year average of the weighted annual mean concentrations.

Notes:

mg/m3 = milligram(s) per cubic meter
ug/m3 = microgram(s) per cubic meter
ppb = part(s) per billion

ppm part(s) per million

PST Pacific Standard Time

Source: ARB, 2015a

5.1.5 Existing Air Quality

The federal CAA requires EPA to classify areas in the country as attainment or nonattainment with respect to
each criteria pollutant, depending on whether areas meet the NAAQS. In addition, ARB makes area
designations within California for CAAQS. The attainment statuses for the NAAQS and CAAQS are listed in
Table 5.1-2.
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TABLE 5.1-2

State and Federal Air Quality Designations for Los Angeles County (SCAB), California

Pollutant State Designation Federal Designation

Ozone 1-hour: Nonattainment (Extreme) 1-hour: N/A
8-hour: Nonattainment 8-hour: Nonattainment (Extreme)

co 1-hour: Attainment 1-hour: Attainment
8-hour: Attainment 8-hour: Attainment

NO, 1-hour: Attainment 1-hour: Attainment
Annual: Attainment Annual: Attainment

SO, 1-hour: Attainment 1-hour: Attainment
24-hour: Attainment 24-hour: N/A

PM1o 24-hour: Nonattainment 24-hour: Attainment?
Annual: Nonattainment Annual: N/A

PM,s 24-hour: N/A 24-hour: Nonattainment
Annual: Nonattainment Annual: Nonattainment

Lead Attainment Nonattainment

H,S, Sulfates Unclassified, Attainment N/A, N/A

a gffective July 26, 2013, Los Angeles County was reclassified by the EPA from nonattainment to attainment for PMyo (78 Federal
Register 38223; EPA-R09-0AR-2013-0007-0021).

Notes:
N/A = Not applicable (i.e., no standard)
Sources: ARB, 2015b; EPA, 2015a

According to Appendix B (g)(8)(G) of the California Energy Commission (CEC) data adequacy checklist, the
ambient concentrations of all criteria pollutants for the previous 3 years as measured at the three
ARB-certified monitoring stations closest to the project site, along with an analysis of whether these data
are representative of conditions at the project site, is required. The applicant may also substitute an
explanation regarding why information from one, two, or all stations is either not available or unnecessary.
Table 5.1-3 lists the pollutants monitored at each of the monitoring stations used for the AEC’s air quality
analyses. A discussion of the representativeness of each station is included in Section 5.1.6.3.

Several monitoring stations are located near the AEC site, including monitoring stations in the cities of Long
Beach, Anaheim, and Compton. The three closest ARB-certified monitoring stations relative to the AEC site
with three or more years of data available are located approximately 4.6 miles northwest of the AEC site in
South Long Beach (South Coastal Los Angeles County 2), 6.4 miles northwest of the AEC site in North Long
Beach (South Coastal Los Angeles County 1), and 7.2 miles to the northwest of the AEC site in (Hudson) Long
Beach (South Coastal Los Angeles County 3, EPA ID 06-037-4006). Other ARB-certified monitoring stations
identified near the AEC site include the Central Orange County monitoring station in Anaheim and the South
Central Los Angeles County monitoring station in Compton. However, these monitoring stations are farther
from the AEC site and less representative than the three other monitoring stations identified. Therefore,
these monitoring stations were not evaluated as part of the air quality analysis and will not be discussed in
any more detail.

The ambient air quality data are based on data published by ARB (ADAM Web site), SCAQMD (SCAQMD Web
site), and EPA (AIRS Web site). The SCAQMD data summaries were used as the primary source of data, and
the ARB and EPA database summaries were used when data were unavailable on the SCAQMD Web site.
The modeled concentrations will be combined with the respective background concentrations presented in
Table 5.1-27 and used for comparison to the NAAQS and CAAQS.
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TABLE 5.1-3
Summary of the Nearest Monitoring Stations and the Pollutants at Each Station

Monitoring Location Ozone NO;, co SO, PMyo PMys
South Coastal Los Angeles County 1 (North Long Beach) Yes Yes Yes Yes Yes Yes
South Coastal Los Angeles County 2 (South Long Beach) N/A N/A N/A N/A Yes Yes
South Coastal Los Angeles County 3, EPA ID 06-037-4006 Yes Yes Yes Yes N/A N/A

(Long Beach) 2

a Station, referred to as the Hudson site by the SCAQMD, was commissioned in 2010 and, at the request of the SCAQMD, is used
to represent hourly NO; background because EPA Region 9 believes that it captures the large NOx sources in the Ports area that
are upwind of the project site.

Notes:
Yes = Pollutant was monitored at this location
N/A = Not applicable (i.e., pollutant was not monitored at this location)

5.1.5.1 Nitrogen Dioxide

NO; is a byproduct of combustion sources such as on-road and off-road motor vehicles or stationary
fuel-combustion sources. The principle form of nitrogen oxide produced by combustion is nitric oxide (NO);
however, NO reacts quickly with oxygen to form NO,, creating a mixture of NO and NO, commonly called
NOy« (SCAQMD, 1993). Exposures to NO,, along with pollutants from vehicle exhaust, are associated with
respiratory symptoms, episodes of respiratory illness, and impaired lung function (ARB, 2015c). The SCAB is
currently designated attainment status for NO, by both EPA and ARB.

As shown in Table 5.1-4, the 1-hour (max and 98th percentile) and annual NO, concentrations measured at
the North Long Beach and Hudson Long Beach stations have not exceeded either the state or federal
standards for the five most recent years of data.

TABLE 5.1-4
Background NO, Concentrations (pug/m3)
Station Averaging Time CAAQS/NAAQS 2009 2010 2011 2012 2013
1-hour (Max)
South Coastal Los Angeles 1-hour (98th 339/ 209 175 200 145 126
County 1 (North Long Beach Percentile) —/188 132 132 127 118 105
57/100 39.9 37.3 33.3 INC INC
Annual?
South Coastal Los Angeles 11:2‘:: ((';/;’2 339/— NM 222 169 170 153
County 3, EPA ID 06-037- Percentile) —/188 NM 134 139 146 134
4006 (Hudson Long Beach) Annual® 57/100 NM 41.4 39.9 INC INC

a Annual Arithmetic Mean

Notes:
INC = Incomplete (i.e., data were collected but did not meet the completeness criteria)
NM = Pollutant was not measured at this station during this year

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b

5.1.5.2 Ozone

Ozone is a photochemical oxidant that is formed when VOC and NOy react in the presence of ultraviolet
sunlight. The principal sources of NOy and VOC, often termed ozone precursors, are combustion processes
(including motor vehicle engines) and evaporation of solvents, paints, and fuels.

Exposure to levels of ozone above the current ambient air quality standards can lead to human health
effects such as lung inflammation, lung tissue damage, and impaired lung functioning. Ozone exposure is
also associated with symptoms such as coughing, chest tightness, shortness of breath, and the worsening of
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asthma symptoms. The greatest risk for harmful health effects belongs to outdoor workers, athletes,
children, and others who spend greater amounts of time outdoors during smoggy periods. Elevated ozone
levels can reduce crop and timber yields, as well as damage native plants. Ozone can also damage materials
such as rubber, fabrics, and plastics (ARB, 2015c). The SCAB is designated as a nonattainment area for ozone
by both EPA and ARB.

As shown in Table 5.1-5, the current state regulatory 1-hour ozone concentration standards were exceeded
in 2010 at both stations. Similarly, the measured 8-hour ozone concentrations exceeded the federal and
state standards at both stations in 2010. The measured 1-hour and 8-hour ozone concentrations were below
the federal and state standards in 2009, 2011, 2012, and 2013.

TABLE 5.1-5
Background Ozone Concentrations (pug/m3)

Station Averaging Time CAAQS/NAAQS 2009 2010 2011 2012 2013
South Coastal Los Angeles County 1 1-hour 180/— 175 198 143 165 INC
(North Long Beach) 8-hour 137/137 133 165 120 132 INC
South Coastal Los Angeles County 3, 1-hour 180/— NM 194 145 157 177
EPA ID 06-037-4006 (Hudson Long Beach) 8-hour 137/137 NM 165 124 130 136
Notes:
INC = Incomplete (i.e., data were collected but did not meet the completeness criteria)

NM = Pollutant was not measured at this station during this year

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b

5.1.5.3 Sulfur Dioxide

SO, is a colorless, pungent gas formed primarily by the combustion of sulfur-containing fossil fuels. Effects
from SO, exposures at levels near the 1-hour standard include broncho-constriction accompanied by
symptoms that may include wheezing, shortness of breath, and chest tightness, especially during exercise or
physical activity (ARB, 2015c). The SCAB is designated as attainment for SO, by both EPA and ARB.

As shown in Table 5.1-6, the 1-hour (max and 99th percentile) and 24-hour SO, concentrations measured at
the North Long Beach and Hudson Long Beach monitoring stations have not exceeded state or federal
standards in the five most recent years of data.

TABLE 5.1-6
Background SO, Concentrations (pug/m3)

Station Averaging Time CAAQS/NAAQS 2009 2010 2011 2012 2013
South Coastal Los Angeles 1-hour (Max) 655/— 52.4 105 38.8 INC INC
County 1 (North Long 1-hour (99th Percentile) —/196 314 41.9 28.0 INC INC
Beach) 24-hour 105/— 13.1 15.7 10.5 INC INC
South Coastal Los Angeles 1-hour (Max) 655/— NM 94.2 113 59.4 39.5
County 3, EPA ID 06-037- 1-hour (99th Percentile) —/196 NM 41.9 64.7 55.8 30.4
4006 (Hudson Long Beach) 24-hour 105/— NM 10.5 31.4 10.5 10.5
Notes:
EPA Secondary Standard.
INC = Incomplete (i.e., data were collected but did not meet the completeness criteria)
NM = Pollutant was not measured at this station during this year

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b
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5.1.5.4 Carbon Monoxide

CO is a colorless, odorless gas formed by incomplete combustion of fossil fuels. Exposure to CO near the
levels of the NAAQS and CAAQS can lead to fatigue, headaches, confusion, and dizziness (ARB, 2015c). The
SCAB is designated as attainment for the CO standards by both EPA and ARB.

As shown in Table 5.1-7, the 1-hour and 8-hour CO concentrations measured at the North Long Beach and
Hudson Long Beach monitoring stations have not exceeded either the state or federal standards in the past
5 years.

TABLE 5.1-7
Background CO Concentrations (pug/m3)
Averaging

Station Time CAAQS/NAAQS 2009 2010 2011 2012 2013
South Coastal Los Angeles 1-hour 23,000/40,000 3,437 3,437 3,666 2,979 INC
County 1 (North Long Beach) 8-hour 10,000/10,000 2,520 2,406 2,979 2,520 INC
South Coastal Los Angeles
County 3, EPA ID 06-037-4006 1-hour 23,000/40,000 NM 4,695 4,237 4,810 4,695
(Hudson Long Beach) 8-hour 10,000/10,000 NM 2,978 3,779 2,978 2,978
Notes:
INC = Incomplete (i.e., data were collected but did not meet the completeness criteria)
NM = Pollutant was not measured at this station during this year

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b

5.1.5.5 Fine Particulates (PM,, and PM, )

Fine particulate matter (PMipand PM; ) includes a wide range of solid or liquid particles, including smoke,
dust, aerosols, and metallic oxides. Extensive research indicates that exposures to ambient PMo and PM3s
concentrations that exceed current air quality standards are associated with increased risk of hospitalization
for lung- and heart-related respiratory illness, including emergency room visits for asthma. Particulate
matter (PM) exposure is also associated with increased risk of premature death, especially in the elderly and
people with pre-existing cardiopulmonary disease. In children, studies have shown associations between

PM exposure and reduced lung function and increased respiratory symptoms and illnesses (ARB, 2015c). The
SCAB is designated as attainment and nonattainment by EPA for PMy, and PM, s standards, respectively, and
nonattainment by ARB for both PMjo and PM; s standards.

As shown in Table 5.1-8, PM1o concentrations measured at the North Long Beach and South Long Beach
monitoring stations did not exceed the 24-hour PM1g NAAQS in the past 5 years. The 24-hour PM;o CAAQS
was not exceeded during the past 5 years at the North Long Beach monitoring station. The 24-hour PMio
CAAQS was exceeded at the South Long Beach monitoring station for four of the five years. The annual PMg
CAAQS has been exceeded each year at both monitoring stations in the past 5 years.

TABLE 5.1-8
Background PMj, Concentrations (ug/m3)
Averaging

Station Time CAAQS/NAAQS 2009 2010 2011 2012 2013
South Coastal Los Angeles 24-hour 50/150 38.9 44.0 43.0 45.0 37.0
County 1 (North Long Beach) Annual? 20/— 29.1 22.0 24.2 23.3 23.2
South Coastal Los Angeles 24-hour 50/150 83.0 76.0 50.0 54.0 54.0
County 2 (South Long Beach) Annual? 20/— 33.2 27.3 28.7 25.5 27.3
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TABLE 5.1-8
Background PM;, Concentrations (ug/m3)
Averaging
Station Time CAAQS/NAAQS 2009 2010 2011 2012 2013

a Annual Arithmetic Mean

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b

As shown in Table 5.1-9, the 24-hour (98" percentile) and annual PM, s concentrations measured at the
North Long Beach and South Long Beach monitoring stations have not exceeded either the state or federal
standards in the past 4 years. In 2009, annual concentrations measured at both stations exceeded the state
and federal annual standard and the 24-hour PM,s (98" percentile) NAAQS at the North Long Beach
monitoring station.

TABLE 5.1-9
Background PM, s Concentrations (ug/m3)

Station Averaging Time CAAQS/NAAQS 2009 2010 2011 2012 2013
South Coastal Los Angeles 24-hour (98th Percentile) —/35 38.9 28.3 27.8 26.4 26.1
County 1 (North Long Beach) Annual® 12/12 14.2 10.5 11.0 10.4 11.3
South Coastal Los Angeles 24-hour (98th Percentile) —/35 30.5 26.5 26.6 25.1 24.6
County 2 (South Long Beach) Annual® 12/12 12.5 10.4 10.7 10.6 11.0

a Annual Arithmetic Mean

Sources: SCAQMD, 2015b; ARB, 2015d; and EPA, 2015b

5.1.5.6 Greenhouse Gases

ARB has promulgated new laws to address the potential effects of increasing atmospheric concentrations of
carbon dioxide (CO,) and other greenhouse gases (GHG). On September 20, 2006, California signed into law
the California Global Warming Solutions Act of 2006 (Assembly Bill [AB] 32, codified at Section 1, Division
25.5, Section 38500 et seq. of the California Health & Safety Code). This law requires ARB to design and
implement emission limits, regulations, and other measures, such that statewide GHG emissions are
reduced in a technologically feasible and cost-effective manner to 1990 levels by 2020 (representing a

25 percent reduction), and are further reduced by 2050 (an 80 percent reduction over 1990 levels).

AB 32 does not amend or preempt other environmental laws, such as the Warren-Alquist Act or the
California Environmental Quality Act (CEQA). Instead, it provides for creation of a GHG emissions program
that will involve identification of covered sources, prioritization of covered sources by sector for regulation
based on significance of source contribution to GHG emissions, and, eventually, regulation of but a few

de minimis, exempted sources. ARB has selected, created, and begun implementation of the California
Cap-And-Trade Program to further the purposes of AB 32.

GHGs include the following pollutants:

e CO;is a naturally occurring gas, as well as a by-product of burning fossil fuels and biomass, land-use
changes, and other industrial processes. It is the principal anthropogenic GHG that affects the Earth’s
radiative balance.

e Methane (CH.) is a GHG with a global warming potential (GWP) most recently estimated at 25 times that
of CO,. GWP is a measure of how much a given mass of GHG is estimated to contribute to global
warming and is a relative scale that compares the mass of one GHG to that same mass of CO;. CHa is
produced through anaerobic (without oxygen [0,]) decomposition of waste in landfills, animal digestion,
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decomposition of animal wastes, production and distribution of natural gas and petroleum, coal
production, and incomplete fossil fuel combustion.

e Nitrous oxide (N2O) is a GHG with a GWP most recently estimated at 298 times that of CO..
Major sources of N,O include soil cultivation practices, especially the use of commercial and
organic fertilizers, fossil fuel combustion, nitric acid production, and biomass burning.

e Hydrofluorocarbons (HFCs) are compounds containing only hydrogen, fluorine, chlorine, and carbon.
HFCs have been introduced as a replacement for the chlorofluorocarbons identified as ozone-depleting
substances.

e Perfluorocarbons (PFCs) are compounds containing only fluorine and carbon. Similar to HFCs, PFCs have
been introduced as a replacement for chlorofluorocarbons. PFCs are also used in manufacturing and are
emitted as by-products of industrial processes. PFCs are powerful GHGs.

o  Sulfur hexafluoride (SF¢) is a colorless gas soluble in alcohol and ether, and is slightly soluble in water. It
is a very powerful GHG used primarily in electrical transmission and distribution systems, as well as
dielectrics in electronics.

Emissions of HFCs, PFCs, or SFe are not expected to be significant for the AEC relative to the other GHGs.
Therefore, the project impact assessment is focused on the impacts from emissions of CO,, CHs, and NO.

5.1.6 Environmental Analysis

This section describes the analysis conducted to assess the ambient air quality impacts from the AEC and to
demonstrate compliance with the local, state, and federal air quality requirements for criteria pollutants.
Emission estimates are presented for construction, commissioning, and operation. Dispersion model
selection and setup are also described (emissions scenarios and release parameters, building wake effects,
meteorological data, and receptor locations). Results are presented for the dispersion modeling analysis and
are compared to the applicable local, state, and federal air quality regulations.

5.1.6.1 Criteria Pollutant and Greenhouse Gas Emission Estimates

Criteria pollutant emission rates were calculated for three components of the project: construction of the
new electrical generating components, commissioning activities, and operation. Hourly, daily, and annual
criteria pollutant emissions were calculated based on a 56-month construction schedule, 4,612 hours of
operation, including 500 startups and shutdowns, per combined-cycle turbine per year, and 2,358 hours of
operation, including 500 startups and shutdowns, per simple-cycle turbine per year. Operational emissions
from an auxiliary boiler and oil-water separator system were also incorporated, as appropriate. The criteria
pollutants evaluated include NOy, SO,, VOC, CO, PM1o, and PM3s.

Construction Emissions. Onsite construction activities will consist of the installation of the AEC CCGT and
AEC SCGT. The AEC CCGT will consist of two GE Frame 7FA.05 natural-gas-fired combustion turbines, one
steam turbine, and an air-cooled condenser. The AEC SCGT will consist of four GE LMS-100 natural-gas-fired
combustion turbines and four closed-loop cooling fin-fan coolers. The AEC will reuse existing onsite water,
natural gas, and stormwater pipelines as well as electrical transmission facilities to the maximum extent
possible; however, some modification and interconnection of the AEC facility into these systems may be
required. Additionally, the AEC will include a new 1,000-foot process/sanitary wastewater pipeline and the
potential upgrade of an additional 4,000 feet of existing process/sanitary wastewater pipeline.

Construction and site preparation activities at the project site are anticipated to last 56 months, from the
first quarter of 2017 until the third quarter of 2021. The project will commence construction with the
removal of former Unit 7’s building and ancillary equipment, fuel storage tank, tank berms, small
maintenance shops, and two wastewater retention basins in January 2017 to make room for construction
and laydown area for the AEC CCGT. Construction of the AEC CCGT will commence during the second
quarter of 2017 and will be completed by the second quarter of 2020. The AEC CCGT is expected to
commence commercial operation before May 1, 2020. The construction of AEC SCGT is scheduled to
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commence in the second quarter of 2020 through the third quarter of 2021 and is expected to commence
commercial operation in the third quarter of 2021. A temporary construction access road may be
constructed offsite beginning at the intersection of Studebaker Road and Loynes Drive traveling southeast to
the AEC site. Construction of the AEC will require the use of onsite laydown areas (approximately 8 acres
dispersed throughout the existing site) and an approximately 10-acre laydown area located adjacent to the
existing site.

Onsite and offsite project emissions from construction have been divided into two categories: (1) vehicle
and construction equipment exhaust; and (2) fugitive dust from vehicle and construction equipment,
including grading, bulldozing, and truck loading/dumping during AEC construction.

The following criteria pollutant emissions have been calculated: NO,, SO,, VOC, CO, PM1g, and PMs. Fugitive
dust and construction equipment exhaust emissions have been estimated using methodology and emission
factors consistent with the California Emissions Estimator Model (CalEEMod; Version 2013.2.2), which
incorporates OFFROAD20011 and portions of the EPA’s AP-42 (ENVIRON, 2013; EPA, 2006; SCAQMD, et. al.,
2011). It was assumed that construction equipment would meet the Tier 4 final engine control standards.
Vehicle exhaust emissions for travel on both paved and unpaved roads were estimated using EMFAC2014
(Version 1.0.1) emission factors, as consistent with the CalEEMod methodology.” As appropriate, fugitive
dust emissions would be mitigated by watering; the control efficiency for each mitigation measure applied
was determined per the SCAQMD’s CEQA Air Quality Handbook (SCAQMD, 2007). It is not expected that
large stockpiles of earthen materials would be present during AEC construction; therefore, wind-blown
fugitive dust emissions from earthen stockpiles were assumed to be negligible.

Maximum daily and annual emissions were estimated based on the number and type of construction
equipment, the number of heavy-duty trucks, and the workforce projected for each month of construction.
It was conservatively assumed that the construction activities would occur 10 hours per day, 23 days per
month. The maximum daily emissions occur during month 13 for VOC, NOy, and CO; during month 15 for
PM1o and PM,.s; and during month 12 for SO,. The maximum annual construction emissions vary for all
pollutants, occurring between months 9 and 20 for VOC for PM;s; between months 10 and 21 for PMg;
between months 8 and 19 for NO, and SO;; and between months 11 and 22 for CO.8

The maximum daily and annual emissions from the combined onsite and offsite construction activities are
presented in Table 5.1-10. The detailed emission calculations for construction are provided in

Appendix 5.1A. Note that the daily and annual maximum NOy emissions provided below are less than, but of
the same order of magnitude as, the AEC construction emissions presented in the AEC Application for
Certification (December 2013).

TABLE 5.1-10
Maximum Daily and Annual Emissions from Construction?

Construction Emissions NOy co VvoC SO; PMyo PM_s
Maximum Daily Emissions (Ib/day) 142 113 7.16 0.61 23.4 7.90
Maximum Annual Emissions (tpy) 15.2 14.9 0.82 0.069 2.73 0.91

a Maximum daily and annual emissions include contributions from onsite construction equipment, onsite vehicles, and offsite
vehicles. The PMjo and PM; s emissions include exhaust and fugitive dust emissions.

7 CalEEMod is a statewide computer model created by ENVIRON and SCAQMD to quantify criteria pollutant and GHG emissions associated with the
construction activities from a variety of land use projects (ENVIRON, 2013). Developed in cooperation with air districts throughout the state,
CalEEMod is intended to standardize air quality analyses while allowing air districts to provide specific defaults reflecting regional conditions,
regulations, and policies (SCAQMD, et. al., 2011).

8 Construction of the AEC CCGT occurs during months 1 through 34. These activities contribute to the maximum daily and annual construction
emissions.
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TABLE 5.1-10
Maximum Daily and Annual Emissions from Construction?

Construction Emissions NOy co VvoC SO, PMio PM2s
Notes:

Ib/day = pound(s) per day
tpy = ton(s) per year

The maximum annual GHG emissions from construction activities are presented in Table 5.1-11. Construction
equipment GHG emissions have been estimated using emission factors from The Climate Registry (TCR)

(TCR, 2015), and fuel consumption rates from OFFROAD2011. Vehicle emissions (from vehicles used in
commuting and from trucks) have been estimated using TCR emission factors (TCR, 2015) and fuel economy
values from the EMFAC2014 Web Tool Database, based on EMFAC2007 vehicle categories.® No significant
emissions of HFCs, PFCs, or SFs are expected during construction.

SCAQMD staff has recommended a GHG significance threshold that would apply to stationary
source/industrial projects and would include direct and indirect emissions during construction and
operation. Following the Tier 3 screening level approach, construction emissions would be amortized over
the life of the project (assumed as 30 years) and would be added to the operational emissions for
comparison to the significance threshold of 10,000 metric tons (MT) of carbon dioxide equivalent (CO,e).10
Because the GHG potential to emit (PTE) emissions from AEC operation are expected to exceed

1,000,000 MT of COze, the project would exceed the 10,000 MT of COze limit. However, the AEC has been
designed to incorporate energy-efficient technologies for reducing GHG PTE emissions from the power
generation equipment; additionally, SCAQMD will define the BACT for reducing GHG emissions as part of the
Prevention of Significant Deterioration (PSD) permitting process. Therefore, for purposes of evaluating the
potential GHG impacts associated with AEC construction activities, the construction GHG emissions in
Table 5.1-11 were compared to the 10,000 MT of CO,e threshold. Based on this comparison, the annual
GHG emissions from construction activities before amortization would be significantly less than 10,000 MT
of COze. As a result, it is concluded that the GHG emissions from construction activities are less than
significant.

Estimated total fuel use during construction would be 1,016,406 gallons of diesel and 279,954 gallons of
gasoline. Construction equipment fuel consumption rates were obtained from the OFFROAD2011 model.
Vehicle fuel economies were estimated using the EMFAC2014 Web Tool Database, based on EMFAC2007
vehicle categories. Detailed GHG emission and fuel use calculations are included in Appendix 5.1A.

TABLE 5.1-11
Maximum Annual Greenhouse Gas Emissions Estimates for AEC Construction Activities

GHG Emissions CO2 CHa4 N20 CO2 Equivalent?
Total (MT/yr) 6,591 0.13 0.057 6,611

a CO,e assumes a GWP of 25 for CH4 and 298 for N,O (TCR, 2015).
Note:
MT/yr = metric ton(s) per year

Commissioning Emissions. During commissioning, each turbine will be initially operated at various load
rates without the benefit of the emission control systems while these systems are being commissioned and

9 The database is available online at http://www.arb.ca.gov/emfac/2014/.

10 |nformation on thresholds is available online at http://www.agmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/ghg-significance-
thresholds.
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tested. The emission estimates are based on the estimated duration of each commissioning event, emission
control efficiencies expected for each event, and turbine operating rates. The commissioning phase for each

turbine type is described in more detail below.

Combined-cycle Turbines. The total duration of the AEC CCGT commissioning period is expected to be up to
1,992 hours (996 hours per turbine). During the commissioning period, each GE 7FA.05 will be operated for

up to 216 hours without emission control systems in operation. The maximum hourly and event

commissioning emission rates for the GE 7FA.05s are presented in Table 5.1-12. Because commissioning is
expected to be completed within 1,992 hours (for both turbines), annual impacts for the combined
commissioning and operation of the AEC CCGT were also evaluated since annual emissions during the
commissioning year could be higher than those during a noncommissioning year. Therefore, the annual
average emission rates associated with commissioning and operation of the GE 7FA.05s are also presented
in Table 5.1-12. Detailed calculations are provided in Appendix 5.1B.

TABLE 5.1-12
GE 7FA.05 Turbine Commissioning Emission Rates

Commissioning Emissions VOoC co NOx SO, PMjio PM;s
Short-Term Emission Rates
Maximum Hourly, Ib/hr (per turbine) @ 270 1,900 130 4.86 8.50 8.50
Elcg:ll()c:mmissioning Period, tons (per 2x1 14.7 101 276 4.84 .47 8.47
Annual Emission Rates
Annual Average Hourly, Ib/hr (per turbine) ¢ N/A N/A 12.3 N/A 5.44 5.44
Total Commissioning/Operation Period, tons N/A N/A 108 N/A 477 47.7

(per 2x1 block) @

3 50,, PMyg, and PM; s emissions are not emitted in amounts greater than normal operating rates.

b Total commissioning period SO,, PM1o, and PM, s emissions are based on the maximum emission rates at 28°F (see

Appendix 5.1B) multiplied by the total number of commissioning hours.

¢ Annual average hourly emissions for evaluating annual impacts are based on the sum of total commissioning emissions and

annual operation emissions per turbine, divided by 8,760.

d Total commissioning/operation period emissions are based on the total commissioning period emissions presented here

and the annual average operation emission rates at 65.3°F and 100 percent load (see Appendix 5.1B).

Note:

N/A = Not applicable (i.e., no annual average ambient air quality standard exists for these pollutants; therefore, annual

average emissions were not modeled)

Simple-Cycle Turbines. The total duration of the AEC SCGT commissioning period is expected to be up to
1,120 hours (280 hours per turbine). During the commissioning period, each GE LMS-100 will be operated

for up to 4 hours without emission control systems in operation. The maximum hourly and event

commissioning emission rates for the GE LMS-100s are presented in Table 5.1-13. Because commissioning is
expected to be completed within 1,120 hours, annual impacts for the combined commissioning and
operation of the AEC SCGT were also evaluated since annual emissions during the commissioning year could
be higher than those during a noncommissioning year. Therefore, the annual average emission rates
associated with commissioning and subsequent operation of the GE LMS-100s are also presented in Table

5.1-13. Detailed calculations are provided in Appendix 5.1B.

5.1-14
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TABLE 5.1-13
GE LMS-100 Turbine Commissioning Emission Rates

Commissioning Emissions VvOoC co NOx SO; PMo PM;5

Short-Term Emission Rates

Maximum Hourly, Ib/hr (per turbine) 2 5.08 244 40.1 1.62 6.23 6.23
Total Commissioning Period, tons (per 4-turbine 167 508 11.4 091 349 3.49
block) b

Annual Emission Rates

Annual Average Hourly, Ib/hr (per turbine) © N/A N/A 3.65 N/A 1.88 1.88
Total Commissioning/Operation Period, tons N/A N/A 63.9 N/A 32.9 32.9

(per 4-turbine block) @

3 50,, PMyg, and PM; s emissions are not emitted in amounts greater than normal operating rates.

b Total commissioning period SO,, PM1o, and PMy s emissions are based on the maximum emission rates at 65.3°F (see
Appendix 5.1B) multiplied by the total number of commissioning hours.

¢ Annual average hourly emissions for evaluating annual impacts are based on the sum of total commissioning emissions and
annual operation emissions per turbine, divided by 8,760.

d Total commissioning/operation period emissions are based on the total commissioning period emissions presented here
and the annual average operation emission rates at 65.3°F and 100 percent load (see Appendix 5.1B).

Note:

N/A = Not applicable (i.e., no annual average ambient air quality standard exists for these pollutants; therefore, annual
average emissions were not modeled)

Turbine Emissions—Operations. Operational emission estimates were prepared for the combustion turbine
and aukxiliary boiler startup and shutdown modes and the steady-state operating modes. Emission estimates
for these operating modes are based on manufacturer data and engineering estimates. Natural gas will be
the only fuel burned at the AEC. Operational emissions were estimated for two GE 7FA.05s, four GE LMS-
100s, and one auxiliary boiler, as described in the following sections. The GE 7FA.05s will use dry low NOy
combustors, combined with SCR, to limit emissions of NOx to 2 ppmv, corrected to 15 percent O, (ppmvdc).
Best combustion practices, combined with the use of an oxidation catalyst, will be used to limit CO and VOC
emissions to 2 ppmvdc and 2 ppmvdc, respectively. The GE LMS-100s will use dry low NOx combustors,
combined with SCR, to limit emissions of NOy to 2.5 ppmvdc. Best combustion practices, combined with the
use of an oxidation catalyst, will be used to limit CO and VOC emissions to 4 ppmvdc and 2 ppmvdc,
respectively. The auxiliary boiler will use SCR and flue gas recirculation to limit emissions of NOy and CO to 5
ppmv and 50 ppmv, corrected to 3 percent O,, respectively. PMio, PM3s, and SO, emissions will be kept to a
minimum through the exclusive use of natural gas, inlet air filtration (for PM control), and the oxidation
catalyst system.

Combined-Cycle Turbines.

Startup and Shutdown Emissions. During the startup and shutdown operating modes, the emission control
systems are not fully functional, which may result in higher air emission rates for VOC, CO, and NOx relative to
the steady-state operating mode.! Three startup scenarios and one shutdown scenario have been developed
for the GE 7FA.05s. The time from fuel initiation until reaching the base load operating rate is expected to take
up to 60 minutes for a cold start event and up to 30 minutes for a warm or hot start event. A shutdown event
is expected to take up to 30 minutes. The maximum GE 7FA.05 startup and shutdown emission rates are

11 gmission rates of SOz, PM1o, and PMz s are expected to be equal to or lower than normal operating rates due to reduced loads during
startup/shutdown events.
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presented in Table 5.1-14, on a pound(s) per event (lb/event) and pound(s) per hour (Ib/hr) basis. Detailed
calculations are provided in Appendix 5.1B.

TABLE 5.1-14
GE 7FA.05 Startup/Shutdown Emission Rates 2
NOy co vocC SO,b PMyo PM;y s
Cold Start
Startup (lb/event/turbine) 61.0 325 36.0 — — —
Startup (lb/hr/turbine) 61.0 325 36.0 <4.86 <8.50 <8.50
Warm Start ©
Startup (lb/event/turbine) 17.0 137 25.0 — — —
Startup (lb/hr/turbine) 25.2 142 25.8 <4.86 < 8.50 < 8.50
Hot Start ©
Startup (lb/event/turbine) 17.0 137 25.0 — — —
Startup (lb/hr/turbine) 25.2 142 25.8 <4.86 < 8.50 < 8.50
Shutdown ©
Shutdown (Ib/event/turbine) 10.0 133 32.0 — — —
Shutdown (Ib/hr/turbine) 18.2 138 32.8 <4.86 <8.50 <8.50

a Maximum emission rates were based on an ambient temperature of 20°F. Startup and shutdown emission rates at other ambient
temperatures are provided in Appendix 5.1B.

b The maximum SO, hourly emission rate is based on a fuel sulfur concentration of 0.75 grain of sulfur per 100 dry standard cubic
feet (dscf) of natural gas.

¢The NO,, CO, and VOC emissions for the balance of the hour for a warm start, hot start, and shutdown event were based on the
hourly emission rate for 100 percent load at 28°F.

Steady-State Operating Emissions. The GE 7FA.05 operational emission rates for steady-state operations
have been provided by the manufacturer. The SO, emission rate was estimated based on a fuel sulfur
concentration of 0.75 grain of sulfur per 100 dry standard cubic feet (dscf) of natural gas. The emission rates
for the GE 7FA.05s are shown in Table 5.1-15. Emission estimates are provided in Appendix 5.1B.

TABLE 5.1-15

Maximum Pollutant Emission Rates for Operation of One GE 7FA.05 Turbine @

Pollutant ppmvd @ 15% O, Emission Rate (lb/hr)
NOy 2 (1-hour) 16.5

co 2 (1-hour) 10.0

\elo 2 (1-hour) 1.58

SO,b N/A 4.86
PMi0/PMy5¢ N/A 8.50
Ammonia 5 15.3

a Maximum values are for each turbine at an ambient temperature of 28°F and excludes startups and shutdowns.
b Estimated using a maximum fuel sulfur concentration of 0.75 grain of sulfur per 100 dscf of natural gas.

€100 percent of PM emissions assumed to be emitted as PMjg and PM3s.

Note:

N/A = Not applicable

Simple-Cycle Turbines.

Startup and Shutdown Emissions. Similar to the GE 7FA.05s, the GE LMS-100 emission control systems are not
fully functional during the startup and shutdown operating modes, which may result in higher air emission

5.1-16 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

rates for VOC, CO, and NOy relative to the steady-state operating mode.12 One startup scenario and one
shutdown scenario have been developed for the GE LMS-100s. The time from fuel initiation until reaching the
base load operating rate is expected to take up to 30 minutes for a hot start event. A shutdown event is
expected to take up to 13 minutes. The maximum GE LMS-100 startup and shutdown emission rates are
presented in Table 5.1-16, on a Ib/event and Ib/hr basis. Detailed calculations are provided in Appendix 5.1B.

TABLE 5.1-16
GE LMS-100 Startup/Shutdown Emission Rates 2
NO\ co voC SO, b PMyo PM;s
Hot Start ©
Startup (lb/event/turbine) 16.6 15.4 2.80 — — —
Startup (lb/hr/turbine) 20.7 19.4 3.95 <1.62 <6.23 <6.23
Shutdown ¢
Shutdown (Ib/event/turbine) 3.12 28.1 3.06 — — —
Shutdown (Ib/hr/turbine) 9.56 34.4 4.86 <1.62 <6.23 <6.23

a Maximum emission rates were provided by the manufacturer. Additional details are provided in Appendix 5.1B.
b The maximum SO, hourly emission rate is based on a fuel sulfur concentration of 0.75 grain of sulfur per 100 dscf of natural gas.

¢The NOy, CO, and VOC emissions for the balance of the hour for a hot start and shutdown event were based on the hourly emission
rate for 100 percent load at 28°F.

Steady-State Operating Emissions. The GE LMS-100 operational emission rates for steady-state operations
have been provided by the manufacturer. The SO, emission rate was estimated based on a fuel sulfur
concentration of 0.75 grain of sulfur per 100 dscf of natural gas. The emission rates for the GE LMS-100s are
shown in Table 5.1-17. Emission estimates are provided in Appendix 5.1B.

TABLE 5.1-17

Maximum Pollutant Emission Rates for Operation of One GE LMS-100 Turbine 2

Pollutant ppmvd @ 15% O> Emission Rate (lb/hr)
NO 2.5 (1-hour) 8.23

co 4 (1-hour) 8.01

voC 2 (1-hour) 2.30

SO,® N/A 1.62
PM1o/PMy5¢ N/A 6.23
Ammonia 5 6.09

a Maximum values are for each turbine at an ambient temperature of 28°F and excludes startups and shutdowns.
b Estimated using a maximum fuel sulfur concentration of 0.75 grain of sulfur per 100 dscf of natural gas.

4100 percent of PM emissions assumed to be emitted as PMyo and PM,s.

Note:

N/A = Not applicable

Auxiliary Boiler.

Startup Emissions. As with the combustion turbines, the auxiliary boiler emission control systems are not
fully functional during the startup operating modes, which may result in higher air emission rates for VOC,

12 gpission rates of SOz, PM1o, and PMz s are expected to be equal to or lower than normal operating rates due to reduced loads during
startup/shutdown events.
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CO, and NOy relative to the steady-state operating mode.13 Three startup scenarios have been developed for
the auxiliary boiler. The time from fuel initiation until reaching the base load operating rate is expected to
take up to 170 minutes for a cold start event, 85 minutes for a warm start event, and 25 minutes for a hot
start event. The maximum auxiliary boiler startup emission rates are presented in Table 5.1-18, on a
Ib/event and Ib/hr basis. Detailed calculations are provided in Appendix 5.1B.

TABLE 5.1-18
Auxiliary Boiler Startup Emission Rates
vocC co NOx SO; PMjo
Cold Start
Startup (lb/event) 4.69 4.34 4.22 — —
Startup (lb/hr) 1.65 1.53 1.49 <0.048 <0.30
Warm Start
Startup (Ib/event) 2.34 2.17 2.11 — —
Startup (lb/hr) 1.65 1.53 1.49 <0.048 <0.30
Hot Start
Startup (lb/event) 0.69 0.64 0.62 — —
Startup (lb/hr) 0.85 2.29 0.87 <0.048 <0.30

aEvent emission rates were provided by the manufacturer.

b Hourly emission rates represent the highest hour during the event.

Steady-State Operating Emissions. The auxiliary boiler operational emission rates for steady-state
operations, shown in Table 5.1-19, have been estimated based on the maximum heat input rating and the
assumption that the boiler will operate at 100 percent load. Detailed calculations are provided in
Appendix 5.1B.

TABLE 5.1-19
Maximum Pollutant Emission Rates for Steady-State Operation of One Auxiliary Boiler
Pollutant ppmvd @ 3% O, Emission Rate (lb/hr) 2

vOC N/A 0.28

co 50 (1-hour) 2.83

NOx 5 (1-hour) 0.42

S0, N/A 0.048
PM10/PM3 5 N/A 0.30
Ammonia 5 0.16

a Maximum hourly emission rates assume 100 percent load.
Note:
N/A = Not applicable

Facility Emissions. Emission sources at the AEC would include two GE 7FA.05 combined-cycle combustion
turbines, four GE LMS-100 simple-cycle combustion turbines, and an auxiliary boiler. Natural gas will be the
only fuel used during plant operation. The typical natural gas composition is shown in Table 5.1-20. Natural
gas combustion results in the formation of NOy, CO, unburned hydrocarbons (VOC), SO,, PM1o, and PM3s.

13 Emission rates of SOz, PM1g, and PMz s are expected to be equal to or lower than normal operating rates due to reduced loads during startup
events.
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Because natural gas is a clean-burning fuel, there will be minimal formation of combustion PM,, PM; s, and
SO,.

TABLE 5.1-20
Typical Natural Gas Specifications
Component Analysis Chemical Analysis
Component Average Concentration, Volume Molecular Weight Weighted Average

CH4 96.19 16.04 15.43

CoHe 1.67 30.07 0.50

CsHg 0.27 44.00 0.12

C4H1o 0.098 58.12 0.057

CsH12 0.0072 72.15 0.0052

CeH1a 0.022 86.18 0.019

N> 0.41 28.01 0.11

CO, 1.34 44.01 0.59
Average 16.83

Notes:

C;He = Ethane

CsHs = Propane

CsHio = Butane

CsHi; = Pentane
CeH1s = Hexane
N> = Nitrogen

Table 5.1-21 presents the maximum fuel use expected for each of the combustion emission sources included
at the AEC, as well as the facility total. Detailed calculations are provided in Appendix 5.1B.

TABLE 5.1-21
Estimated Facility Fuel Use (MMBtu) b
Period GE 7FA.05 (per unit) 2 GE LMS-100 (per unit) ® Auxiliary Boiler ¢ Total Fuel Use (All Units)
Per hour 2,275 879 70.8 8,137
Per day 54,604 21,094 878 194,460
Per year 10,374,700 2,064,775 310,096 29,318,594

a The maximum hourly and daily fuel use were based on the maximum heat input for the turbine at an ambient temperature of
28°F. The annual fuel use was based on an average heat input at 65.3°F, 4,100 hours of steady-state operation per turbine, and
500 startups and shutdowns per turbine.

b The maximum hourly and daily fuel use were based on the maximum heat input at an ambient temperature of 28°F. The annual
fuel use was based on an average heat input at 65.3°F, 2,000 hours of steady-state operation per turbine, and 500 startups and
shutdowns per turbine.

¢ Fuel use was based on operation at 100 percent load. Additionally, the annual fuel use assumed 120 startups and 8,760 hours of
operation.

Note:
MMBtu = million British thermal unit(s)

For the combined-cycle combustion turbines, maximum hourly NO,, VOC, and CO emissions are based on a
cold startup event. Because PM and SO, emissions are based on fuel consumption, the maximum hourly
PMio, PM3s, and SO, emissions are based on each turbine operating at full load at the minimum ambient
temperature. Similarly, maximum hourly NOy, VOC, and CO emissions for the simple-cycle combustion
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turbines are based on one hot startup, one shutdown, and the balance of the hour at full load at the
minimum ambient temperature. The maximum hourly PMg, PM5 s, and SO, emissions for the simple-cycle
combustion turbines are based on each turbine operating at full load at the minimum ambient temperature.
Maximum hourly emissions for the auxiliary boiler assume operation at 100 percent load, without any

startups.

Monthly and annual emissions for the combined- and simple-cycle turbines are based on the operating
profile presented in Table 5.1-22. The annual natural gas sulfur content is expected to average 0.25 grain per
100 dscf. However, on rare occasions, the natural gas fuel sulfur content can deviate and approach up to
0.75 grain of sulfur per 100 dscf. Therefore, hourly SO, emissions have been estimated assuming a natural
gas sulfur content of 0.75 grain per 100 dscf. Daily, monthly, and annual SO; emissions are based on an
expected average fuel sulfur level of 0.25 grain per 100 dscf of natural gas. Monthly and annual emissions

for the auxiliary boiler assume operation at 100 percent load with 10 startups per month.

TABLE 5.1-22
Combustion Turbine Operating Profile

GE Frame 7FA.05 GE LMS-100

Parameter Events Hours Events Hours
Annual Hours -- 4,100 -- 2,000
Annual Cold Startup 24 24.0 0 -
Annual Warm Startup 100 50.0 0 --
Annual Hot Startup 376 188 500 250
Annual Shutdown 500 250 500 108
Total Annual Startup/
Shutdown Hours - 512 - 358
Total Anr?ual Operating Hours B 4,612 B 2358
(per turbine)
Monthly Cold Startup 2 2.00 0 --
Monthly Warm Startup 15 7.50 0 --
Monthly Hot Startup 45 22.5 62 31.0
Monthly Shutdown 62 31.0 62 13.4
Total Monthly Startup/
Shutdown Hours (per turbine) B 63.0 - 44.4
Monthly Operating Hours (per B 681 B 200

turbine)

Table 5.1-23 presents the AEC PTE criteria pollutant emissions. Detailed calculations are provided in

Appendix 5.1B.

TABLE 5.1-23
AEC Facility Emissions
NO, S0, 2 vocbh co PMyo PM_s
Maximum Hourly Emissions, lb/hr
Per GE 7FA.05 ¢ 16.5 4.86 1.58 10.0 8.50 8.50
Per GE LMS-100 ¢ 8.23 1.62 2.30 8.01 6.23 6.23
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TABLE 5.1-23
AEC Facility Emissions
NOx S0, 2 voch co PMyo PM2s
Auxiliary Boiler © 0.42 0.048 0.28 2.83 0.30 0.30
Average Daily Facility Emissions f, Ib/day 1,782 160 562 2,600 1,044 1,044
Maximum Monthly Facility Emissions &, lb/month 53,461 4,811 16,861 78,000 31,312 31,312
Average Annual Facility Emissions, tpy " 134 11.3 49.4 246 69.3 69.3

a Hourly SO, emissions are based on a maximum fuel sulfur content of 0.75 grain per 100 dscf of natural gas. Daily, monthly, and
annual SO, emissions are based on an average fuel sulfur content of 0.25 grain per 100 dscf of natural gas.

b Average daily, maximum monthly, and average annual facility emissions include VOC emissions from two oil-water separator
systems (see Appendix 5.1B, Table 5.1B.17).

¢ Maximum hourly VOC, CO, and NOy emissions were based on a cold startup. Maximum hourly SO,, PM1o, and PM, s emissions were
based on each turbine operating at full load at 28°F.

d Maximum hourly VOC, CO, and NO, emissions were based on one hot startup, one shutdown, and the balance of the hour at full
load at 28°F. Maximum hourly SO, PMjg, and PM; s emissions were based on each turbine operating at full load at 28°F.

e Maximum hourly emissions assume operation at 100 percent load. Startup emissions are not included.
f Average daily emissions represent the maximum monthly total divided by 30 days.
& Maximum monthly emissions are based on the following:

e  GE 7FA.05s: 2 cold startups, 15 warm startups, 45 hot startups, 62 shutdowns, and 681 hours of stead-state operation at
100 percent load and 65.3°F.

e  GE LMS-100s: 62 hot startups, 62 shutdowns, and 700 hours of steady-state operation at 100 percent load and 65.3°F.
e Auxiliary Boiler: 10 startups and 31 days of operation.
h Average annual emissions are based on the following:

e  GE 7FA.05s: 24 cold startups, 100 warm startups, 376 hot startups, 500 shutdowns, and 4,100 hours of steady-state
operation at 100 percent load and 65.3°F.

e  GE LMS-100s: 500 hot startups, 500 shutdowns, and 2,000 hours of steady-state operation at 100 percent load and 65.3°F.
e Auxiliary Boiler: 120 startups and 365 days of operation.

Criteria pollutant emissions from worker commutes and material deliveries were also calculated. The
emissions are presented in Table 5.1-24. Emissions were estimated using emission factors from EMFAC2014.
Detailed calculations are included in Appendix 5.1B.

TABLE 5.1-24
Criteria Pollutant Emissions from Worker Commute and Deliveries During Operation

Emission Source voC co NOy SO, PMyo PM3s
Worker Commute (lb/yr) 17.0 945 82.5 2.62 44.8 18.6
Material Deliveries (Ib/yr) 0.76 3.23 24.6 0.10 0.73 0.34
Total (lb/yr) 17.7 948 107 2.72 45.5 19.0

5.1.6.2 Greenhouse Gas Emission Estimates

Combustion of natural gas in the combined- and simple-cycle combustion turbines and auxiliary boiler would
result in emissions of CO,, CH4, and N>O. GHG emissions for normal facility operations were calculated based
on the maximum fuel use predicted for AEC and TCR emission factors (TCR, 2015). The emission factors used
to estimate the GHG emissions are summarized in Appendix 5.1B. Emissions of CO,, N,0, and CHg, resulting
from AEC operation are presented in Table 5.1-25.
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TABLE 5.1-25
Estimated Annual Greenhouse Gas Emissions from AEC

CO, CH, N,O CO,e?
AEC (PTE), MT/yr 1,551,247 51.4 67.3 1,572,593

a Value includes SFs emissions associated with 12 circuit breakers with an assumed annual leak rate of 0.1 percent (see
Appendix 5.1B, Table 5.1B.18).

GHG emissions from worker commutes and material deliveries were also calculated as part of the analyses.
The GHG emissions are presented in Table 5.1-26. Emissions were estimated using TCR emission factors
(TCR, 2015) and fuel economy values from the EMFAC2014 Web Tool Database, based on EMFAC2007
vehicle categories. Detailed calculations are included in Appendix 5.1B.

TABLE 5.1-26
Greenhouse Gas Emissions from Worker Commute and Deliveries During Operation

GHG Emissions (MT/yr)

Emission Source CO2 CHa4 N20 COze
Worker Commute, MT/yr 160 0.0075 0.0016 160
Material Deliveries, MT/yr 5.06 0.000014 0.000014 5.06
Total (MT/yr) 165 0.0076 0.0016 165

5.1.6.3 Air Quality Impact Analysis Methodology

An ambient air quality impact analysis was conducted to compare worst-case ground-level impacts resulting
from the AEC with established state and federal ambient air quality standards and applicable SCAQMD
significance criteria. The analysis was conducted in accordance with the air quality impact analysis guidelines
presented in EPA’s 40 Code of Federal Regulations (CFR) Part 51, Appendix W: Guideline on Air Quality
Models (EPA, 2005), SCAQMD’s AQMD Modeling Guidance for AERMOD (SCAQMD, 2015a), and the
Dispersion Modeling Protocol for the Alamitos Energy Center!4 (see Appendix 5.1F).

The analysis includes an evaluation of the possible effects of simple, intermediate, and complex terrain, and
aerodynamic effects (downwash) due to nearby building(s) and structures on plume dispersion and
ground-level concentrations. A numerical Gaussian plume model was used in this analysis. The model
assumes that the concentrations of emissions within a plume can be characterized by a Gaussian
distribution of gaseous concentrations about the plume centerline. Gaussian dispersion models are
approved by EPA and SCAQMD for regulatory use and are based on conservative assumptions (that is, the
models tend to over-predict actual impacts by assuming steady-state conditions, no pollutant loss through
conservation of mass, no chemical reactions, etc.).

The subsections below present the following information:

¢ Modeling methodology for evaluating the impacts on ambient air quality
e Modeling scenarios and source data used to evaluate the impacts on ambient air quality
e Modeling results compared to the CAAQS and NAAQS

Modeling Methodology for Evaluating Impacts on Ambient Air Quality. The air dispersion modeling was
conducted based on guidance presented in the Guideline on Air Quality Models (EPA, 2005) and the EPA-
approved dispersion model, AERMOD (Version 15181).

14 1his modeling protocol was submitted to the CEC in September 2015. Comments were received via email on October 8, 2015. Responses to
comments received have been incorporated into this analysis, as applicable.
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Model Selection. The AERMOD model is a steady-state, multiple-source, dispersion model that incorporates
hourly meteorological data inputs and local surface characteristics. The AERMOD model is well suited for
this assessment based on the ability of the model to handle the various physical characteristics of project
emission sources, including point, area, and volume source types. The required emission source data inputs
to AERMOD include source locations, source elevations, stack heights, stack diameters, stack exit
temperatures, stack exit velocities, and pollutant emission rates. The source locations are specified for a
Cartesian (x,y) coordinate system where x and y are distances east and north in meters, respectively. The
Cartesian coordinate system used for these analyses is the Universal Transverse Mercator Projection (UTM),
1983 North American Datum (NAD 83).

Model Options. The technical options selected for the AERMOD model include:
e Regulatory default control options

e Urban dispersion mode because land use within 3 km of the AEC site is primarily classified as urban
based on the Auer Method. A population of 9,862,049 was also used in AERMOD, as recommended by
the SCAQMD for projects in Los Angeles County (SCAQMD, 2015a).

e Receptor elevations and controlling hill heights obtained from AERMAP (Version 11103) output
The model output is included on the attached modeling file compact disc.

Where noted, NO, concentrations were determined using a default ambient ratio of 0.75 NO,/NOx (i.e.,
75 percent of NOx emissions are converted to NO;) for annual predicted impacts and 0.8 for 1-hour
predicted impacts (EPA, 2010; EPA, 2011).

Meteorological Data. The CEC requires a minimum of 1 year of meteorological data approved by ARB or the
local air pollution control district to be used in the air dispersion modeling analysis. SCAQMD model
guidance recommends use of the nearest station to the project site.

According to EPA’s Guideline on Air Quality Models (EPA, 2005), representativeness of meteorological data
used in dispersion modeling depends on (1) the proximity of the meteorological monitoring site to the area
under consideration; (2) the complexity of the terrain; (3) the exposure of the meteorological monitoring
site; and (4) the period of time during which data are collected.

Two SCAQMD meteorological data collection sites were identified in proximity to the AEC: Long Beach,
which is collocated with the North Long Beach ambient monitoring station, and Anaheim. Of the two
locations, the North Long Beach site was selected as the most representative for meteorological data based
on the following factors:

e The monitoring site is the closer of the two to the AEC (approximately 6.4 miles to the northwest of the
AEC site, versus 10.1 miles to the east-northeast for the Anaheim monitoring station).

e There are no complex terrain features between the two locations.

e The land uses surrounding the monitoring site and the AEC site are similar (both are surrounded by a
blend of low-, medium-, and high-intensity land uses with open water less than 10 miles to the south-
southwest).

Therefore, the North Long Beach station is considered representative of the AEC site, and the
meteorological data collected at the North Long Beach station will be used to model the ambient air quality
impacts. The meteorological data used for this analysis have been compiled by SCAQMD specifically for use
in dispersion modeling analyses and include the periods of January 1, 2006, through December 31, 2009,
and January 1, 2011, through December 31, 2011.1> The surface data have also been coupled with the

15 At the direction of the SCAQMD, 2010 meteorological data were not recommended for use because the data do not meet the 90 percent
completeness requirements. Similarly, 2012 meteorological data were not recommended for use because the collected wind speeds are suspicious.
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National Climatic Data Center twice-daily soundings from the San Diego Miramar National Weather Service

stat

ion (Station #03190). The final preprocessed AERMET data files for 2006 through 2009 and 2011 were

provided via e-mail by the SCAQMD.

The
App

annual and quarterly wind rose plots for the North Long Beach meteorological station are presented in
endix 5.1C.

Background Data. As outlined in 40 CFR 51, Appendix W, Section 9.2, the background data used to evaluate

the

potential air quality impacts need not be collected on a project site, as long as the data are

representative of the air quality in the subject area. The following three criteria were used for determining
whether the background data are representative of: (1) location, (2) data quality, and (3) data currentness.
These criteria are defined and applied to the project as follows:

5.1-24

Location: The measured data must be representative of the areas where the maximum concentration
occurs for the proposed stationary source, existing sources, and a combination of the proposed and
existing sources.

The nearest monitoring station relative to the project site is the South Long Beach monitoring station
(South Coastal Los Angeles County 2). This monitoring station is located approximately 4.6 miles
northwest of the project site. The proximity to the ocean are similar at both locations and no significant
terrain features are in the vicinity of either the project site or monitoring station that would significantly
affect the representativeness of the winds or monitored background concentrations. However, because
this South Long Beach monitoring station only measures PMio and PM; s the South Long Beach
monitoring station is considered the most representative location for only those two pollutants. The
nearest representative location for the remaining pollutants was selected based on the surrounding
features, as discussed below.

The North Long Beach monitoring station (South Coastal Los Angeles County 1) is close to the AEC site
(approximately 6.4 miles to the northwest), is located in an urban area near two large industrial sources
(the Port of Long Beach and the Long Beach airport), and collects monitored background concentrations
comparable to the other monitoring station options located in Long Beach. In addition, the North Long
Beach monitoring station measures each of the pollutants required in the air quality impact analysis. The
Anaheim monitoring station (Central Orange County) is directly downwind from the project site, but is
farther away (approximately 10.1 miles to the east-northeast), farther inland than the project site, and
collects monitored background concentrations lower than those collected at the North Long Beach
monitoring station (i.e., the North Long Beach monitoring station represents a more conservative
analysis).

Based on the information above, the ambient data collected at the North Long Beach monitoring station
are considered representative of the project site for the following pollutants not monitored at the South
Long Beach monitoring station: CO, SO,, ozone, and annual NO,. Additionally, a meteorological dataset
has also been collected at the North Long Beach monitoring station and is considered representative of
the project site using the criteria above.

At the request of the SCAQMD, hourly NO, data collected at the Hudson Long Beach monitoring station
(South Coastal Los Angeles County 3, EPA ID 06-037-4006) are considered representative of the AEC site.
This monitoring station is located approximately 7.2 miles to the northwest of the AEC site and is
considered representative because it captures the large NOx-emitting sources in the Ports area that are
upwind of the proposed project.

Data quality: Data must be collected and equipment must be operated in accordance with the
requirements of 40 CFR 58, Appendices A and B, and PSD monitoring guidance.

The SCAQMD, ARB, and EPA ambient air quality data summaries were used as the primary sources of
data. Therefore, the data at each of the monitoring stations listed in Table 5.1-3 meet the data quality
requirements of 40 CFR 58, Appendices A and B, and PSD monitoring guidance.
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o Data currentness: The data are current if they have been collected within the preceding 3 years and are
representative of existing conditions.

The modeled concentrations will be combined with the respective background concentrations from the
three most recent years and used for comparison to the ambient air quality standards. Therefore, the
data at each of the monitoring stations listed in Table 5.1-3 represent the three most recent years of
data available.1®

Based on the criteria presented above, the three most recent years of background hourly NO, data from the
Hudson Long Beach monitoring station, the three most recent years of background CO, SO,, ozone, and
annual NO; data from the North Long Beach monitoring station, and the three most recent years of
background PMi, and PM; s data from the South Long Beach monitoring station were combined with the
modeled concentrations and used for comparison to the ambient air quality standards. For each pollutant,
the most recent three years of available monitoring data were used to determine the maximum or average
background concentration, as applicable based on the standard. A summary of the background
concentrations for 2009 through 2013 is presented in Table 5.1-27. In a few instances, 2012 or 2013 data
were unavailable so 2009 or 2010 data were used to maintain the three most recent years of data, as noted
in Table 5.1-27.17

Receptor Grid Spacing. The base modeling receptor grid for the AERMOD modeling consists of receptors
that are placed at the ambient air boundary (i.e., the project’s property boundary) and Cartesian-grid
receptors that are placed beyond the Project’s site boundary at spacing that increases with distance from
the origin. Property boundary receptors were placed at 30-meter intervals. Beyond the project’s property
boundary, receptor spacing was as follows:

e 50-meter spacing from property boundary to 500 meters from the origin
e 100-meter spacing from beyond 500 meters to 3 km from the origin

e 500-meter spacing from beyond 3 km to 10 km from the origin

e 1,000-meter spacing from beyond 10 km to 25 km from the origin

e 5,000-meter spacing from beyond 25 km to 50 km from the origin

16 |t should be noted that the recently established site in Long Beach (South Coastal Los Angeles County 3, EPA ID 06-037-4006) does not have three
complete years of data available. In 2012, NO: was only monitored during peak conditions; therefore, the collected data do not meet the
completeness criteria for an annual averaging time.

17 Background concentrations shown in Table 5.1-27 are the most recent five years of data from the most representative monitoring stations.

Though more recent monitoring data may be available from alternate stations, based on the locations of these stations, these data would not be
considered representative and are not, therefore, recommended for use in the air quality impacts analysis.
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TABLE 5.1-27
Background Air Concentrations (2009-2013) 2
2009 2010 2011 2012 2013 Maximum Average
Pollutant Averaging Time Ppm ug/ms ppm ug/ms ppm ug/ms ppm ug/m3 ppm ug/ms ug/ms ug/ms
Ozone b 1-hour 0.089 175 0.101 198 0.073 143 0.084 165 INC INC 198 -
8-hour 0.068 133 0.084 165 0.061 120 0.067 132 INC INC 165 -
cob 1-hour 3.0 3,437 3.0 3,437 3.2 3,666 2.6 2,979 INC INC 3,666 --
8-hour 2.6 2,520 2.1 2,406 2.6 2,979 2.2 2,520 INC INC 2,979 -
NO, 1-hour (maximum) ¢ -- -- 0.1180 222 0.0900 169 0.0905 170 0.0813 153 170 --
1-hour (98th percentile) © -- -- 0.0710 134 0.0740 139 0.0774 146 0.0713 134 -- 140
Annual bd 0.0212 39.9 0.0198 37.3 0.0177 33.3 INCe INCe INCe INCe 39.9 --
SO,°b 1-hour (maximum) 0.0200 52.4 0.0400 105 0.0148 38.8 INC INC INC INC 105 -
1-hour (99th percentile) 0.0120 31.4 0.0160 419 0.0107 28.0 INC INC INC INC -- 33.8
3-hourf 0.0200 52.4 0.0400 105 0.0148 38.8 INC INC INC INC 105 --
24-hour 0.005 13.1 0.006 15.7 0.004 10.5 INC INC INC INC 15.7 --
PMo& 24-hour -- 83.0 -- 76.0 -- 50.0 -- 54.0 -- 54.0 54.0 --
Annual -- 33.2 -- 27.3 -- 28.7 -- 25.5 -- 27.3 28.7 --
PM, 58 24-hour (98th percentile) - 30.5 - 26.5 - 26.6 - 25.1 - 24.6 - 25.4
Annual -- 125 -- 10.4 -- 10.7 -- 10.6 -- 11.0 11.0 --

aThe SCAQMD, ARB, and EPA ambient air quality data summaries were used as reference.

bData from the North Long Beach monitoring station.

¢Data from the Hudson Long Beach monitoring station.

d Annual Arithmetic Mean.

e SCAQMD specifically requested that background data from the Hudson Long Beach monitoring station be used for 1-hour NO; only. Therefore, annual NO; concentrations for 2012
and 2013 were not filled with data from the Hudson Long Beach monitoring station, based on the assumption that concentrations collected at the North Long Beach monitoring station
would be more representative, even if older than the three most recent years.

fBackground concentrations for the 3-hour EPA Secondary Standard for SO, were not available for the three most recent years. Therefore, the maximum 1-hour background

concentrations were conservatively used.

g Data from the South Long Beach monitoring station.

Notes:

INC =
N/A =

Sources: SCAQMD, 2015b; ARB, 2015d; EPA, 2015b

Incomplete (i.e., the data collection was incomplete for these years)
Not applicable (i.e., background data were not available for these years)

5.1-26
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All receptors and source locations were expressed in a UTM NAD 83, Zone 11 coordinate system. AERMAP
(Version 11103) was used to calculate the receptor elevations and the controlling hill heights. Terrain in the
vicinity of the project was accounted for by assigning base elevations to each receptor. National Elevation
Dataset files from the United States Geological Survey were obtained in one-third arc-second resolution for
the 50-km grid. The AERMAP domain was large enough to encompass the 10 percent slope factor required
for calculating the controlling hill height. Based on the outcome of the dispersion modeling analysis using
the grid spacing above, the maximum predicted concentrations for the construction, commissioning, and
operational stages of the project were located within the 50-meter spacing receptor grid. As a result, a
supplemental refined receptor grid was not required per standard modeling protocols.

A plot of the receptor grid is presented in Appendix 5.1C.

Building Downwash and Good Engineering Practice Assessment. For the analysis of the potential impacts
during operation, EPA’s Building Profile Input Program — Plume Rise Model Enhancement (BPIP-Prime,
Version 04274) was used to calculate the projected building dimensions required for AERMOD evaluation of
impacts from building downwash. Building downwash was included in AERMOD for each phase of AEC
construction, commissioning, and operation, based on the buildings and structures present during each
respective phase.

Good engineering practice (GEP), as used in the modeling analyses, is the maximum allowed stack height to
ensure that emissions from the stack do not result in excessive concentrations of any air pollutant in the
immediate vicinity of the source as a result of atmospheric downwash, eddies, or wakes that may be created
by the source itself, nearby structures, or nearby terrain obstacles. In addition, the GEP modeling restriction
ensures that any required regulatory control measure is not compromised by the effect of that portion of
the stack that exceeds the GEP.

EPA’s guidance for determining GEP stack height (H,) (EPA, 1985) is based on the height of a nearby
structure(s) measured from the ground-level elevation at the base of the stack (H) and the lesser dimension,
height, or projected width of the nearby structure(s) (L) as follows:

He=H+1.5L

The GEP modeling restriction is the greater of the calculated GEP stack height or 65 meters. The height of
the proposed stacks at the AEC are less than 65 meters, ranging from 24.4 meters to 42.7 meters. Therefore,
the proposed AEC stack heights do not exceed GEP stack height.

Modeling Scenarios and Source Data Used to Evaluate Impacts on Ambient Air Quality

In evaluating the potential impacts of the AEC on ambient air quality, modeling of the worst-case ambient
impacts for the project was compared to the CAAQS, NAAQS, and the applicable SCAQMD new source
review and PSD thresholds.

Construction Impacts Analysis. As previously discussed, the construction activities contributing to the
maximum emissions are associated with construction of the AEC CCGT, which will occur for approximately
34 months and coincide with operation of the existing AGS units. To evaluate the overall potential air quality
impacts from the construction activities, the maximum daily, monthly, and annual rolling 12-month
emissions were developed. A description of the maximum annual construction emissions was provided in
Section 5.1.6.1 and a complete summary of the combined maximum daily, monthly, and annual construction
emissions is provided in Appendix 5.1A.

The SCAQMD’s CEQA Air Quality Handbook (1993)18 includes the SCAQMD’s daily CEQA significance
thresholds for construction. Therefore, the maximum daily emissions from the construction activities have

18 According to the SCAQMD website: “The CEQA Air Quality Handbook (SCAQMD, 1993) is still the currently available guidance document for
preparing air quality analyses, but is in the process of being revised (and will be called the AQMD Air Quality Analysis Guidance Handbook). The 1993
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been compared to the SCAQMD CEQA Air Quality Handbook’s significance thresholds in Table 5.1-28.

As shown in Table 5.1-28, the maximum daily emissions are less than the significance thresholds for all
pollutants except NO.. Therefore, the daily emissions associated with construction activities are expected to
be less than significant with the exception of NO,.

TABLE 5.1-28
Maximum Daily Construction Emissions?

Construction Emission Source NOy co voC SO, PMio PMys
Maximum Daily Emissions (lb/day) 142 113 7.16 0.61 23.4 7.90
SCAQMD CEQA Significance Threshold (lb/day) 100 550 75 150 150 55
Exceed Threshold? (Yes or No) Yes No No No No No

2 Maximum daily emissions include contributions from onsite construction equipment and onsite and offsite vehicles. The PMp and
PM, s emissions include exhaust and fugitive dust emissions.

In addition to the SCAQMD CEQA Air Quality Handbook’s significance thresholds, the CEC requires an
assessment of the potential ambient air quality impacts for construction activities. However, construction
activities associated with the AEC would overlap with operation of the existing AGS units and operation of the
AEC CCGT. As the impacts of these overlap scenarios would result in larger modeled impacts, an analysis of
impacts from construction activities alone was not conducted. Impacts associated with the overlap scenarios
are discussed later in this section.

For these overlap scenarios, the construction exhaust emissions were modeled as a set of point sources
spaced approximately 25 meters apart over the construction areas with a horizontal stack release. The
horizontal release type is an AERMOD beta option (i.e., nonregulatory default option), which negates
mechanical plume rise. This conservative approach was used because it is unknown whether the construction
equipment will have vertically oriented exhaust stacks. Stack release parameters consisted of a stack release
temperature of 533 degrees Kelvin (K; 500°F), a stack diameter of 0.127 meters (5 inches), and a release
height of 4.6 meters (15 feet) based on data for typical construction equipment. The construction-generated
wind-blown and fugitive dust emissions were modeled as area sources assuming a ground-level release
height with an initial vertical dimension of one meter. A detailed summary of the modeling assumptions and
emission factors used to estimate the construction emission rates is presented in Appendix 5.1A.

Commissioning Impacts Analysis. During the commissioning of the AEC, the units in each power block will be
operated at various load rates without the benefit of the emission control systems to ensure proper
operation of the equipment. To provide a complete analysis, a dispersion modeling analysis was conducted
for the commissioning of each of the power blocks. For the AEC CCGT, it was conservatively assumed that
both turbines would be commissioned simultaneously. For the AEC SCGT, it was conservatively assumed that
all four turbines would be undergoing simultaneous commissioning activities while both combined-cycle
turbines were operating in cold-start mode. The AERMOD dispersion analysis was conducted using the
parameters and emission rates for commissioning of the AEC CCGT, as presented in Table 5.1-29, and the
parameters and emission rates for commissioning of the AEC SCGT, as presented in Table 5.1-30.

The short-term concentrations of NO; and CO (the 1-hour and 8-hour impacts) from the commissioning of
the project were combined with the ambient background concentrations and compared to the short-term
ambient air quality standards. Emission rates of PMig, PM3 s, and SO; are expected to be equal to or lower
than normal operating rates due to reduced loads during commissioning. Although commissioning of the
AEC CCGT and AEC SCGT is expected to be completed within 180 days and 90 days, respectively, annual
impacts for a rolling 12-month period were also evaluated because annual emissions during the

CEQA Air Quality Handbook is still available, however, there are sections that are obsolete. A list of these obsolete sections can be found on the
CEQA Air Quality Handbook (1993) webpage.” (Information at: http://www.agmd.gov/home/regulations/ceqa/air-quality-analysis-handbook)
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commissioning year (for both power blocks) could be higher than those during a noncommissioning year. As
a result, annual NO,, PMy,, and PM; s impacts from commissioning with operation were combined with the
ambient background concentrations and compared to the annual ambient air quality standards. Additional
modeling assumptions used to determine the maximum commissioning emissions are presented in
Appendix 5.1B. A summary of the dispersion modeling input files is presented in Appendix 5.1C. The results
of the commissioning modeling analysis are presented in the following section.

TABLE 5.1-29
AEC CCGT Commissioning Dispersion Modeling Scenarios

Emission Rates @ (Ib/hr)

Exit Exhaust
No. of Turbines/ Velocity Temperature 1-hour 1-hour 8-hour Annual Annual
Scenarios Modeling Load (m/s) (K) NOy co co NO, PM1o/PM; 5

CTG Testing (Full o

Speed No Load) Two/10% 9.33 361 130 1,900 1,900 N/A N/A
Steam Blows Two/40% 11.9 359 68.3 N/A N/A N/A N/A
Emissions o

Tuning Two/80% 16.1 366 63.0 N/A N/A N/A N/A
Combined

Commissioning Two/Worst-Case 11.8 350 N/A N/A N/A 9.12 5.44

and Operation ®

a Emission rate given per turbine.

b Emissions rates, stack exit velocity, and stack temperature for the combined annual commissioning and operation are based on
the operational load resulting in the highest modeled impact of NOy, PMjg, and PM;s.

Notes:

m/s = meter(s) per second
N/A = Not applicable

TABLE 5.1-30
AEC SCGT Commissioning Dispersion Modeling Scenarios

Emission Rates 2 (lb/hr)

Exit Exhaust
No. of Turbines/ Velocity Temperature 1-hour 1-hour 8-hour  Annual Annual

Scenarios Modeling Load (m/s) (K) NO, co co NOy PM1o/PM2 5
Testing (Full 0
Speed No Load) Four/5% 10.0 728 40.1 244 244 N/A N/A
DLN Emissi

EmIssions Four/100% 333 694 N/A 900  90.0 N/A N/A
Tuning
Emissions Four/75% 23.8 748 NA 725 725 N/A N/A
Tuning
Combined
Commissioning Four/Worst-Case 23.6 746 N/A N/A N/A 2.95 1.88

and Operation P

aEmission rate given per turbine.

b Emissions rates, stack exit velocity, and stack temperature for the combined annual commissioning and operation are based on
the operational load resulting in the highest modeled impact of NOy, PMio, and PMs.

Note:
N/A = Not applicable
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Operation Impacts Analysis. Turbine emissions and stack parameters, such as flow rate and exit
temperature, would exhibit some variation with ambient temperature and operating load. Therefore, to
evaluate the worst-case air quality impacts, a dispersion modeling analysis was conducted at minimum,
average, and full load at 28°F, 65.3°F, and 107°F for each turbine type. Source parameters for the GE 7FA.05
and GE LMS-100 exhaust stacks were based on information provided by the manufacturer. A summary of
the source parameters and the source UTM locations for each modeled scenario is included in

Appendix 5.1C.

AEC CCGT. The hourly emission rates used to estimate the maximum 1-hour predicted impacts from the
operation of the AEC CCGT were based on the conservative assumption that both GE 7FA.05 units would be
in cold startup mode within the same hour. The 1-, 3-, and 24-hour SO, emission rates were estimated based
on a fuel sulfur concentration of 0.75 grain of sulfur per 100 dscf of natural gas. The hourly emission rate for
the 8-hour CO averaging period was based on one cold start, one warm start, two shutdowns, and the
balance of the period at steady-state operation. The hourly 24-hour PMjo and PM, s emission rates were

8.5 Ib/hr for each modeling scenario. The annualized hourly NOy, PMo, and PM> s emission rates for the
annual impact assessment were based on the following:

e 4,100 hours of turbine operation at minimum, average, and maximum load
e 24 cold startups

e 100 warm startups

e 376 hot startups

e 500 shutdowns

The combined-cycle emission rates and operating scenario resulting in the maximum predicted
concentrations are presented in Table 5.1-31.

TABLE 5.1-31
AEC CCGT Emission Rates and Operating Scenarios Corresponding to the Highest Predicted AERMOD Impacts
Ambient Operating Exhaust Turbine
Operating Temperature Load Exhaust Velocity Temperature Emission Rate
Scenario (°F) (%) (ft/s) (°F) (Ib/hr)?
NO;
1-hour 03 28 Minimum 40.0 170 61.0
1-hour (federal) 03 28 Minimum 40.0 170 61.0
Annual 07 65.3 Minimum 38.8 170 5.97
co
1-hour 03 28 Minimum 40.0 170 325
8-hour 03 28 Minimum 40.0 170 95.2
SO,
1-hour 02 28 Average 51.2 178 3.84
1-hour (federal) 06 65.3 Average 48.9 175 3.72
3-hour 06 65.3 Average 48.9 175 3.72
24-hour 06 65.3 Average 48.9 175 3.72
PMjio
24-hour 07 65.3 Minimum 38.8 170 8.50
Annual 07 65.3 Minimum 38.8 170 4.48
PM_ s
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TABLE 5.1-31
AEC CCGT Emission Rates and Operating Scenarios Corresponding to the Highest Predicted AERMOD Impacts
Ambient Operating Exhaust Turbine
Operating Temperature Load Exhaust Velocity Temperature Emission Rate
Scenario (°F) (%) (ft/s) (°F) (Ib/hr)2
24-hour 07 65.3 Minimum 38.8 170 8.50
Annual 07 65.3 Minimum 38.8 170 4.48

aEmission rates are based on the following assumptions:
e The maximum 1-hour NOy and CO emission rates are based on a 60-minute cold startup event at 20°F.

e The 1-, 3-, and 24-hour SO; emission rates are based on the worst-case fuel sulfur content of 0.75 grain per 100 dscf of
natural gas.

e The 8-hour CO emission rate is based on one cold startup event, one warm startup event, and two shutdown events, and
operating at minimum load for the remaining hours.

e The annual emission rates for NOy, PM3o, and PM, s were based on 4,100 hours of turbine operation at minimum load,
24 cold startup events, 100 warm startup events, 376 hot startup events, and 500 shutdown events.

Simple-Cycle Power Block. The hourly emission rates used to estimate the maximum 1-hour predicted
impacts from operation of the AEC SCGT were based on the conservative assumption that all four GE LMS-
100 units would be in startup mode within the same hour. The 1-, 3-, and 24-hour SO, emission rates were
estimated based on a fuel sulfur concentration of 0.75 grain of sulfur per 100 dscf of natural gas. The hourly
emission rate for the 8-hour CO averaging period was based on two startups, two shutdowns, and the
balance of the period at steady-state operation. The hourly 24-hour PM;o and PM, s emission rates were
6.23 Ib/hr for each modeling scenario. The annualized hourly NOy, PM1o, and PM, s emission rates for the
annual impact assessment were based on the following:

e 2,000 hours of turbine operation at minimum, average, and maximum load
e 500 startups
e 500 shutdowns

The simple-cycle emission rates and operating scenario resulting in the maximum predicted concentrations
are presented in Table 5.1-32.

TABLE 5.1-32
AEC SCGT Emission Rates and Operating Scenarios Corresponding to the Highest Predicted AERMOD Impacts
Ambient Operating Exhaust Turbine
Operating Temperature Load Exhaust Velocity Temperature Emission Rate
Scenario (°F) (%) (ft/s) (°F) (Ib/hr)2
NO;
1-hour 03 28 Minimum 78.0 888 21.2
1-hour (federal) 03 28 Minimum 78.0 888 21.2
Annual 07 65.3 Minimum 77.4 883 2.29
co
1-hour 03 28 Minimum 78.0 888 44.9
8-hour 03 28 Minimum 78.0 888 15.0
SO;
1-hour 01 28 Maximum 109 789 1.62
1-hour (federal) 05 65.3 Maximum 108 798 1.61
3-hour 05 65.3 Maximum 108 798 1.61
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TABLE 5.1-32
AEC SCGT Emission Rates and Operating Scenarios Corresponding to the Highest Predicted AERMOD Impacts
Ambient Operating Exhaust Turbine
Operating Temperature Load Exhaust Velocity Temperature Emission Rate
Scenario (°F) (%) (ft/s) (°F) (Ib/hr)2
24-hour 05 65.3 Maximum 108 798 1.61
PMyo
24-hour 07 65.3 Minimum 77.4 883 6.23
Annual 07 65.3 Minimum 77.4 883 1.68
PMy5
24-hour 07 65.3 Minimum 77.4 883 6.23
Annual 07 65.3 Minimum 77.4 883 1.68

aEmission rates are based on the following assumptions:
e The maximum 1-hour NOy and CO emission rates are based on 60 minutes of a startup event.

e The 1-, 3-, and 24-hour SO; emission rates are based on the worst-case fuel sulfur content of 0.75 grain per 100 dscf of
natural gas.

e The 8-hour CO emission rate is based on two startup events, two shutdown events, and operating at minimum load for the
remaining hours.

e The annual emission rates for NOy, PM3o, and PM, s were based on 2,000 hours of turbine operation at minimum load, 500
startup events, and 500 shutdown events.

Because the maximum hourly, daily, and annual screening ground-level impacts occurred within the 50-
meter receptor grid, a supplemental 50-meter dispersion modeling grid at the point of maximum ground-
level impact was not necessary per standard modeling protocols. The results of the modeling analysis are
presented in the following section and in Appendix 5.1C.

Auxiliary Boiler. The hourly emission rates used to estimate the maximum 1-hour and 3-hour predicted
impacts from operation of the auxiliary boiler were based on the maximum hourly firing rate, and excluded
startup and shutdown events. The hourly emission rate for the 8-hour CO averaging period was based on
one cold startup event and the balance of the period at operation at the maximum hourly firing rate. The
hourly 24-hour SO,, PMio, and PM, s emission rates were based on the 30-day average monthly emission
rates, where monthly emission rates were based on the following:

e 31 days of operation
e 2 cold startups

e 4 warm startups

e 4 hot startups

The annualized hourly NOx, PM1o, and PM,.s emission rates for the annual impact assessment were based on
the following:

e 8,760 hours of operation
e 24 cold startups

e 48 warm startups

e 48 hot startups

The auxiliary boiler emission rates and stack parameters included in each combined- and simple-cycle
modeled scenario are presented in Table 5.1-33.
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TABLE 5.1-33
Auxiliary Boiler Emission Rates and Stack Parameters
Exhaust Velocity Exhaust Temperature Emission Rate
(ft/s) (°F) (Ib/hr)2
NO,
1-hour 0.42
1-hour (federal) 69.5 318 0.42
Annual 0.23
co
1-hour 2.83
69.5 318
8-hour 2.37
SO,
1-hour 0.048
1-hour (federal) 0.048
69.5 318
3-hour 0.048
24-hour 0.025
PMjo
24-hour 0.16
69.5 318
Annual 0.15
PM;s
24-hour 0.16
69.5 318
Annual 0.15

aEmission rates are based on the following assumptions:

e The maximum 1-hour NOy and CO and 1-hour and 3-hour SO, emission rates are based on normal operation at
the maximum hourly firing rate.

e The 8-hour CO emission rate is based on one cold startup event and operating at the maximum firing rate for the
remaining hours.

e The daily emission rates for SO,, PM3p, and PM, s were based on 31 days of operation, 2 cold startup events, 4
warm startup events, and 4 hot startup events, averaged over 30 days.

e The annual emission rates for NOy, PM1o, and PM3.s were based on 8,760 hours of operation, 24 cold startup
events, 48 warm startup events, and 48 hot startup events.

Rule 1303 and Rule 1304. SCAQMD Rule 1303 requires an ambient air quality analysis for each new
emission source to demonstrate that a proposed project will not cause a violation or make significantly
worse an existing violation of the CAAQS or NAAQS. Under SCAQMD Rule 1304(a)(2), there is an exemption
from the dispersion modeling requirements of SCAQMD Rule 1303(b)(1) and the offset requirement of
SCAQMD Rule 1303(b)(2) for projects like the AEC that are classified by SCAQMD’s rules as “Electric Utility
Steam Boiler Replacement,” defined in pertinent part as the replacement of electric utility steam boiler(s)
with combined-cycle gas turbine(s).” Therefore, SCAQMD Rule 1304(a)(2) expressly provides that a SCAQMD
Rule 1303, Appendix A-2 review is not required as part of this air quality impacts analysis.

Per SCAQMD Rule 1303(b)(5)(C), a modeling analysis is required to evaluate impacts on plume visibility if the
net emission increase from the new or modified source exceeds 15 tpy of PMig or 40 tpy of NOy; and the
location of the source, relative to the closest boundary of a specified federal Class | area, is within 28 km.
(There is no exemption from this modeling requirement for Electric Utility Steam Boiler Replacement
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projects.) Net emissions of PM;o and NOy will exceed the emissions thresholds but the distance to the
nearest Class | area is approximately 53 km. Therefore, a visibility analysis is not required for Class | areas
under SCAQMD Rule 1303.

Although not required by its rules, the SCAQMD requested an analysis of the project’s impacts on
visibility for nearby State Parks and National Wilderness Areas designated as Class Il areas. As such, a
visibility analysis for Class Il areas was performed using the EPA-recommended VISCREEN model. The
general procedures to determine visibility impacts followed the approach outlined in the Workbook for
Plume Visual Impact Screening and Analysis (Revised) (EPA, 1992), with clarification of particular inputs
below:

e Background visual ranges for the Class Il areas were determined using maps supplied by the Interagency
Monitoring of Protected Visual Environments (IMPROVE). The average of the annual upper and lower
bounds were used.

e When a Tier 1 approach exceeded the Class | criterion for color difference and contrast, a Tier Il
assessment was conducted. The Tier Il assessment used the North Long Beach AERMET meteorological
dataset, which was provided by SCAQMD staff for the years 2006 through 2009 and 2011. These data
were preprocessed with the EPA Meteorological Processor for Regulatory Modeling Applications
(MPRM, Version 99349) for the Industrial Source Complex (ISC) modeling system.19

Based on a survey of State Parks and National Wilderness Areas designated as Class Il areas within 50 km of
the AEC, the following Class Il areas were included in the visibility assessment:

e (Crystal Cove State Park

e Water Canyon National Park
e Chino Hills State Park

e Kenneth Hahn State Park

Rule 2005. SCAQMD Rule 2005 sets forth preconstruction review requirements for new facilities subject to
the requirements of the Regional Clean Air Incentives Market (RECLAIM) program, for modifications to
RECLAIM facilities, and for facilities that increase their allocation to a level greater than their starting
allocation plus nontradable credits. The existing AGS is currently subject to the RECLAIM requirements, and
AEC will also exceed the major NO, modification threshold of 1 Ib/day. Therefore, an ambient air quality
analysis is required to demonstrate that AEC will not cause a significant increase in the air quality
concentration of NO,, as specified in Rule 2005, Appendix A.

Regulation XVII (PSD). SCAQMD Regulation XVII sets forth preconstruction review requirements for
stationary sources to ensure that air quality in clean air areas does not significantly deteriorate, while
maintaining a margin for future industrial growth. PSD applies to preconstruction review of new or modified
stationary sources that emit more than 100 tpy of federal attainment air contaminants. Note that although
the project is not expected to emit more than 100 tpy of PM1o, PM1 impacts were also evaluated against the
significant emissions increase thresholds due to Los Angeles County’s new designation as an attainment area
for PM1o. Based on the emission estimates and attainment designations, NO,, CO, and PMy are the only
attainment pollutants from the AEC that will exceed the thresholds for which dispersion modeling is
applicable and will be subject to dispersion modeling requirements.

The dispersion modeling approach and settings used to evaluate the project’s NOx, CO, and PMg impacts for
comparison to the NAAQS and CAAQS were also used to determine the PSD near field (Class Il) impacts.
Table 5.1-34 summarizes the Class Il Significant Impact Levels (SILs), Class Il PSD increment Standards, and
the significant monitoring concentration levels.

19 ISC-ready data, preprocessed with MPRM, contain the wind speed, wind direction, and stability class for each hour of the year. These data are
required to create the Joint Frequency Distribution tables used to calculate the Tier Il wind speed and stability class for each area analyzed.
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TABLE 5.1-34
PSD Air Quality Impact Standards Applicable to the AEC
Averaging Period/ Significant Impact Level PSD Class Il Increment Standard Significant Monitoring
Pollutant (ng/m3) (ng/m3) Concentrations (ug/m3)
NO, (1-hour) 7.522 N/A N/A
NO; (Annual) 1.0 25 14
CO (1-hour) 2,000 N/A N/A
CO (8-hour) 500 N/A 575
PM1o (24-hour) 5.0 30 10
PM1o (Annual) 1.0 17 N/A

aThe SIL for 1-hour NO; is based on SCAQMD correspondence.
Note:

N/A = Not applicable (i.e., no standard)

In addition to addressing the AEC’s impacts within the near field, a Class | impact analysis was conducted to
demonstrate that the AEC will not cause or contribute to an exceedance of the Class I SIL or PSD Class |
Increment Standards and will not adversely affect air quality-related values (AQRV). To evaluate the
potential impacts on Class | areas near the AEC site, all Class | areas within 300 km of the AEC were
identified. Based on this survey, the San Gabriel Wilderness, which is approximately 53 km from the AEC
site, was identified as the nearest Class | area. To address PSD Class | Increment Standards, AERMOD was
used with a receptor ring at 50 km from the facility. The ring was spaced in 5-degree increments centered on
the AEC site location.

Table 5.1-35 summarizes the Class | SIL and allowable PSD increment consumption. If modeled impacts are
below the SILs, then the project would be considered to have negligible impact at the more distant Class |
areas.

TABLE 5.1-35
Class I SIL and PSD Class | Increment Standards Applicable to the Project
Averaging Period/ Significant Impact Level PSD Class | Increment Standard
Pollutant (ng/m3) (ng/m3)
NO; (Annual) 0.1 2.5
PM1o (24-hour) 0.3 2.0
PM1o (Annual) 0.2 1.0

To evaluate the potential impacts on visibility and deposition at the nearest Class | area, the federal Class |
area air quality guidance (Federal Land Managers [FLM], 2010) allows an emissions/distance (Q/D) factor of
10 to be used as a screening criterion for sources located more than 50 km from a Class | area. This
screening criterion includes all AQRVs. Emissions are calculated as the total SO,, NOy, PMo, and sulfuric acid
(H2S04) annual emissions (in tpy, based on 24-hour maximum allowable emissions). These emissions are
divided by the distance (in km) from the Class | area.

The combined AEC annual emissions of NOy, SO,, H,SO4, and PMy, calculated using the 24-hour maximum
allowable emissions, will be approximately 550 tpy. Therefore, the maximum Q/D for the project will be
approximately 10.3 ton/km-year. Because the factor is greater than the federal Class | area air quality
screening criterion of 10, visibility and deposition modeling is required for all Class | areas which exceed the
screening criterion and any additional Class | areas requested by the FLM. Note that as part of the federal
review process running in parallel with the CEC and SCAQMD processes, the results of the visibility and
deposition modeling were prepared as a separate document and submitted to the appropriate FLM for
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review and approval (see Appendix 5.1G). The Dispersion Modeling Protocol for Air Quality Related Values at
Class | Areas Near the Alamitos Energy Center (see Appendix 5.1F) was also submitted to the appropriate
FLM for review and approval.

5.1.6.4 Air Quality Impact Analysis Results

Construction Impacts Analysis. As discussed previously, construction activities associated with the AEC
would overlap with operation of the existing AGS units and operation of the AEC CCGT. As the impacts of
these overlap scenarios would result in larger modeled impacts than construction-only, an analysis of
impacts from construction activities alone was not conducted. Impacts associated with the overlap scenarios
are located later in this section.

Commissioning Impacts Analysis.

Combined-Cycle Turbines. The potential impacts on ambient air quality associated with the AEC
commissioning activities were assessed based on engineering estimates of schedule and emissions. As
previously discussed, it was assumed that the maximum impact would occur while the two combined-cycle
turbines were undergoing simultaneous commissioning activities with the highest unabated emissions
presented in Table 5.1-29. Note that the analysis excluded a comparison to the federal 1-hour NO, and SO,
standards because the maximum hourly unabated emission rates that result in the highest predicted
concentrations would only occur once during the life of the AEC and that the one time unabated
commissioning would be less than 48 hours per turbine.20 The 1-hour NO, and SO, standards are also based
on 98th and 99th percentile statistical standards, respectively. Therefore, the simultaneous one-time
unabated emissions event for both combined-cycle turbines contributing to an exceedance of the NAAQS
could not occur.

Table 5.1-36 presents the results of the modeling analysis. As indicated, the maximum predicted CO, NO,,
S0O;, and PM; s commissioning impacts combined with the background concentrations will be below the
ambient air quality standards for each averaging period. For PMyg, the background concentrations exceed
the CAAQS without adding the respective modeled concentrations. As a result, the predicted impacts
combined with the background concentrations would be greater than the CAAQS. However, the
commissioning activity would be finite, and the Project Owner will limit the hours of operation required to
complete commissioning activities. Additionally, as described in Section 5.1.8.2, Operational Mitigation, the
AEC emissions will be fully offset consistent with SCAQMD Rule 1303 through the SCAQMD internal offset
bank under SCAQMD Rule 1304(a)(2). Therefore, impacts from commissioning will be less than significant.

TABLE 5.1-36
AEC CCGT Commissioning Impacts Analysis — Maximum Modeled Impacts Compared to the Ambient Air Quality Standards

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

Pollutant Averaging Time pg/m3a ug/ms3b pg/m3 ug/ms pg/m3
Cco 1-hour 1,231 3,666 4,897 23,000 40,000
8-hour 835 2,979 3,814 10,000 10,000
NO; ¢ 1-hour (max) 67.6 170 238 339 —
Annual 0.26 39.9 40.2 57 100
SO, 1-hour (max) 2.06 105 107 655 —
3-hour 1.65 105 107 — 1,300
24-hour 0.52 15.7 16.2 105 -
PMio 24-hour 1.71 54.0 55.7 50 150
Annual 0.21 28.7 28.9 20 -

20 The highest commissioning emission rates occur during turbine testing at full speed with no load; this commissioning event lasts up to 48 hours.
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TABLE 5.1-36
AEC CCGT Commissioning Impacts Analysis — Maximum Modeled Impacts Compared to the Ambient Air Quality Standards

Maximum Modeled Background Total Predicted

Concentration, Concentration, Concentration, CAAQS, NAAQS,

Pollutant Averaging Time pg/m3a ug/ms3b pg/m3 ug/ms pg/m3
PMs s 24-hour (98th percentile) d 1.25 254 26.7 — 35
Annual 0.21 11.0 11.2 12 12

a Maximum modeled concentrations include impacts from commissioning of two GE 7FA.05 turbines and operation of the
auxiliary boiler.

b Unless otherwise noted, background concentrations were the highest concentrations monitored over the three most
recent, available years (see Table 5.1-27).

¢ The maximum 1-hour and annual NO; concentrations include ambient NO, ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

d The total predicted concentration for the federal 24-hour PM, s standard is the 5-year average, high-8th-high modeled
concentration combined with the 3-year average, 98th percentile background concentration.

Simple Cyle Turbines. The simple-cycle turbines will be commissioned after the combined-cycle turbines are
already in operation. Therefore, it was assumed that the maximum impact would occur while the four
simple-cycle turbines were simultaneously undergoing commissioning activities with the highest unabated
emissions presented in Table 5.1-30 and the two combined-cycle turbines were simultaneously operating
with the steady-state emissions presented in Table 5.1-31. The analysis again excluded a comparison to the
federal 1-hour NO, and SO; standards, as explained above.

Table 5.1-37 presents the results of the modeling analysis. As indicated, the maximum predicted CO, NO,,
S0O;, and PM; s commissioning impacts combined with the background concentrations will be below the
ambient air quality standards for each averaging period. For PMyg, the background concentrations exceed
the CAAQS without adding the respective modeled concentrations. As a result, the predicted impacts
combined with the background concentrations would be greater than the CAAQS. However, the
commissioning activity would be finite, and the Project Owner will limit the hours of operation required to
complete commissioning activities. Additionally, as described in Section 5.1.8.2, Operational Mitigation, the
AEC emissions will be fully offset consistent with SCAQMD Rule 1303 through the SCAQMD internal offset
bank under SCAQMD Rule 1304(a)(2). Therefore, impacts from commissioning will be less than significant.

TABLE 5.1-37
AEC SCGT Commissioning Impacts Analysis — Maximum Modeled Impacts Compared to the Ambient Air Quality Standards
Maximum Modeled Background Total Predicted
Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time pg/m3? pg/msb ug/ms ug/ms3 ug/m3
co 1-hour 470 3,666 4,136 23,000 40,000
8-hour 240 2,979 3,219 10,000 10,000
NO, © 1-hour (max) 61.9 170 232 339 —
Annual 0.20 39.9 40.1 57 100
SO, 1-hour (max) 2.06 105 107 655 —
3-hour 1.65 105 107 — 1,300
24-hour 0.52 15.7 16.2 105 -
PMig 24-hour 1.71 54.0 55.7 50 150
Annual 0.19 28.7 28.9 20 —
PMys 24-hour (98th percentile) © 1.25 25.4 26.7 — 35
Annual 0.19 11.0 11.6 12 12

a Maximum modeled concentrations include impacts from commissioning of four GE LMS-100 turbines and operation of two
GE 7FA.05 turbines and the auxiliary boiler.
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TABLE 5.1-37
AEC SCGT Commissioning Impacts Analysis — Maximum Modeled Impacts Compared to the Ambient Air Quality Standards

Maximum Modeled Background Total Predicted
Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time pg/m32 pg/m3® ug/m? ug/m?  pg/m?

b Unless otherwise noted, background concentrations were the highest concentrations monitored over the three most
recent, available years (see Table 5.1-27).

¢ The maximum 1-hour and annual NO, concentrations include ambient NO; ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

¢ The total predicted concentration for the federal 24-hour PM; s standard is the 5-year average, high-8th-high modeled
concentration combined with the 3-year average, 98th percentile background concentration.

Operation Impacts Analysis. To evaluate the worst-case air quality impacts, each technology was assessed
at peak, average, and minimum load at low, average, and high ambient temperatures. Table 5.1-38 presents
a comparison of the maximum AEC operational impacts to the CAAQS and NAAQS. As indicated, the
maximum predicted CO, NO,, SO, and PM; s operational impacts combined with the background
concentrations will be below the ambient air quality standards for each averaging period. The PMyg
background concentrations exceed the CAAQS without adding the respective modeled concentration. As a
result, the predicted impacts combined with the background concentrations will be greater than the CAAQS.
However, as described in Section 5.1.8.2, Operational Mitigation, the AEC emissions will be fully offset
consistent with SCAQMD Rule 1303 through the SCAQMD internal offset bank under SCAQMD Rule
1304(a)(2). Therefore, impacts from operation will be less than significant.

TABLE 5.1-38
AEC Operation Impacts Analysis — Maximum Modeled Impacts Compared to the Ambient Air Quality Standards

Maximum Modeled Background Total Predicted

Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time ug/ms pg/msa pg/m3 ug/ms pg/m3
co 1-hour 186 3,666 3,852 23,000 40,000
8-hour 36.0 2,979 3,015 10,000 10,000
NO, b 1-hour (max) 313 170 201 339 -
1-hour (98th percentile) © 22.6 140 163 — 188
Annual 0.19 39.9 40.1 57 100
SO, 1-hour (max) 2.06 105 107 655 -
1-hour (99th percentile) ¢ 1.54 33.8 35.3 — 196
3-hour 1.65 105 107 — 1,300
24-hour 0.52 15.7 16.2 105 -
PMsg 24-hour 1.71 54.0 55.7 50 150
Annual 0.19 28.7 28.9 20 -
PMas 24-hour (98th percentile) © 1.25 25.4 26.7 — 35
Annual 0.19 11.0 11.2 12 12

a Unless otherwise noted, background concentrations were the highest concentrations monitored over the three most
recent, available years (see Table 5.1-27).

b The maximum 1-hour and annual NO; concentrations include ambient NO, ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

¢ The total predicted concentration for the federal 1-hour NO; and 24-hour PM; 5 standard are the respective 5-year average,
high-8th-high modeled concentrations combined with the 3-year average, 98th percentile background concentrations.

d The total predicted concentration for the federal 1-hour SO, standard is the 5-year average, high-4th-high modeled
concentration combined with the 3-year average, 99th percentile background concentration.

5.1-38 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

Rule 2005. The maximum modeled NO, concentrations are presented in Table 5.1-39 and are compared to
the SCAQMD Rule 2005 significance threshold. Although each combustion emission unit was modeled, the
results presented in Table 5.1-39 are only for the emission unit causing the highest modeled concentrations,
in this case one combined-cycle turbine. The maximum modeled NO, concentrations were also added to
representative background concentrations and compared to the state and federal ambient air quality
standards for NO,. The NO; concentrations per emission unit are less than the SCAQMD Rule 2005
thresholds and the ambient air quality standards. Therefore, the predicted NO; impacts from operation will
be less than significant compared to SCAQMD Rule 2005.

TABLE 5.1-39
Rule 2005 Air Quality Thresholds and Standards Applicable to the AEC (per emission unit)

Maximum Modeled Significant Background Total Predicted

Pollutant/Averaging Concentration, Threshold, Concentration, Concentration, CAAQS, NAAQS,
Time pg/m32 ug/ms® ug/m3c pg/m3 ug/m?3 pg/m3
NO; (1-hour) 13.8 20 170 184 339 —
NO, (Federal 1-hour) 13.8 N/A 140 156 — 188
NO, (Annual) 0.081 1.0 39.9 40.0 57 100

a The maximum 1-hour and annual NO; concentrations include ambient NO, ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

b Allowable change in air quality concentration per emission unit per SCAQMD Rule 2005, Appendix A.

¢ Background concentrations were the highest concentrations monitored over the three most recent, available years (see
Table 5.1-27).

Note:
N/A = Not applicable (i.e., no standard)

Rule XVII (PSD). Table 5.1-40 presents a summary of the predicted 1-hour and 8-hour CO, hourly and annual
NO,, and 24-hour and annual PM, impacts from operation of the AEC, compared to the Class Il SILs, Class Il
PSD Increment Standards, and the significant monitoring concentration levels. This modeling was performed
consistent with that performed for the operation impacts analysis, presented in Table 5.1-38.

As shown in Table 5.1-40, the maximum predicted 1-hour CO, 8-hour CO, annual NO,, 24-hour PMy,, and
annual PMjo impacts from operation of the AEC are below the Class Il SlLs, Class Il PSD Increment Standards,
and significant monitoring concentrations. Therefore, additional analysis of 1-hour CO, 8-hour CO, annual
NO3, 24-hour PMo, and annual PMjo impacts is not required. However, the maximum predicted 1-hour NO,
impacts from operation of the AEC exceed the Class Il SIL, with a radius of impact with predicted
concentrations greater than 7.52 pg/m?3 of 1.5 km. Therefore, the cumulative impacts of the AEC and
competing sources were assessed, per the methodology described in Section 6.3.2, Tier 2 Analysis, of the
Dispersion Modeling Protocol for the Alamitos Energy Center (see Appendix 5.1F), for all receptors where the
AEC impacts alone exceeded the 1-hour NO; SIL.

TABLE 5.1-40
AEC Predicted Impacts Compared to the PSD Air Quality Impact Standards
Pollutant/Averaging Maximum Modeled Significant Impact  PSD Class Il Increment  Significant Monitoring
Time Concentration, ug/m3 Level, ug/m3 Standard, pg/m?3 Concentration, pg/m3
CO (1-hour) 186 2,000 N/A N/A
CO (8-hour) 36.0 500 N/A 575
NO; (1-hour) 2 31.3 7.52b N/A N/A
NO; (Annual) 2 0.19 1.0 25 14
PM1o (24-hour) 1.71 5.0 30 10
PMio (Annual) 0.19 1.0 17 N/A
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TABLE 5.1-40
AEC Predicted Impacts Compared to the PSD Air Quality Impact Standards
Pollutant/Averaging Maximum Modeled Significant Impact  PSD Class Il Increment  Significant Monitoring
Time Concentration, ug/m3 Level, ug/m3 Standard, pg/m?3 Concentration, pg/m3

a The maximum 1-hour and annual NO, concentrations include ambient NO; ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

b The SIL for 1-hour NO; is based on SCAQMD correspondence.
Note:
N/A = Not applicable (i.e., no standard)

SCAQMD identified two facilities within 10 km of the AEC for inclusion in the cumulative impact assessment:

e Los Angeles Department of Water and Power, Haynes Generating Station (Facility ID 800074): located in
Long Beach, California with 10 emission sources

e Beta Offshore (Facility ID 166073): located in Huntington Beach, California with 13 emission sources

The stack locations, stack parameters, and 1-hour NO, emission rates for the emission sources at these two
facilities were provided by SCAQMD. Per SCAQMD’s request, the Beta Offshore emission sources were
modeled as rural sources.

In addition to the above facilities, SCAQMD also requested that emissions from shipping lane activity off the
California coast be included in the cumulative impact assessment. SCAQMD provided the relevant locations,
source parameters, and 1-hour NO; emission rates for the shipping lane activity. Per SCAQMD’s request, the
shipping lane emission sources were also modeled as rural sources.

The cumulative impacts of the AEC and competing sources were assessed for all receptors where the AEC
impacts alone exceeded the 1-hour NO; SIL of 7.52 pg/m3. Based on a comparison of these results to the 1-
hour NO, NAAQS of 188 pg/m?3, it was determined that there were receptors where the contributions from
the AEC combined with those from competing sources and representative background concentrations
exceeded the 1-hour NO, NAAQS. Therefore, AERMOD-generated output files were reviewed to assess the
contribution of the AEC’s emissions at each of the receptors where an exceedance of the 1-hour NO, NAAQS
was modeled. The files show that the maximum contribution from the AEC to any modeled exceedance was
less than the 1-hour NO; Class Il SIL of 7.52 pug/m3. Therefore, the AEC’s contribution to each modeled
exceedance is less than significant and would not cause or contribute to any modeled exceedance of the
1-hour NO, NAAQS.

A summary of the dispersion modeling input files for this analysis, as well as the modeling parameters used,
are presented in Appendix 5.1C. The AERMOD input and output files are included with this submission on
compact disc.

Table 5.1-41 presents a summary of the predicted annual NO;, 24-hour PM1g, and annual PM;o impacts and
a comparison to the PSD Class | Increment Standards. As shown, the predicted impacts from operation of
the AEC are below the SiLs. Therefore, the AEC would have a negligible impact at the more distant Class |
areas.

TABLE 5.1-41
AEC Predicted Impacts Compared to the Class | SIL and PSD Class | Increment Standards
Pollutant/Averaging Maximum Modeled Concentration  Significant Impact Level, PSD Class | Increment
Time at 50 km, pug/m3 ug/ms Standard, pg/m3
NO, (Annual) 2 0.0046 0.1 2.5
PMo (24-hour) 0.056 0.3 2.0
PM1o (Annual) 0.0046 0.2 1.0

2 The annual NO; concentration includes an ambient NO, ratio of 0.75 (EPA, 2005).
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Class Il Visibility Impacts Analysis. As requested, a visibility analysis for Class Il areas within 50 km of the
AEC was performed using the VISCREEN plume modeling program per the procedures outlined in the
Workbook for Plume Visual Impact Screening and Analysis (EPA, 1992). Please note that Tier | and Il
assessments were conducted using criterion for Class | areas, as no criteria exist for Class Il areas. Therefore,
the visibility assessment was conducted using overly conservative assumptions for Class Il areas. However,
even using the conservative approach, the modeled results from the visual assessment demonstrates that
AEC would not adversely affect visibility at nearby Class Il Areas.

Table 5.1-42 summarizes the VISCREEN Tier | modeled results for each Class Il area evaluated.?! The
maximum modeled values for color difference and contrast are presented for inside the area analyzed,
regardless of the VISCREEN modeled lines of sight for the observer.

TABLE 5.1-42
AEC Tier | VISCREEN Results
Minimum Maximum
Class Il Area Distance Distance Variable Sky Terrain Criteria?
Color Difference 1.001 1.889 2.0
Crystal Cove State Park 30.3 km 35.5 km
Contrast -0.011 0.016 |0.05]
- - Color Difference 1.384 1.946 2.0
\S/\t/atterPCa:yon/Chmo Hills 29.6 km 42.2 km
ate Far Contrast -0.014 0.016 [0.05|
Color Difference 0.809 1.59 2.0
Kenneth Hahn State Park 34.6 km 37.3km
Contrast -0.009 0.014 |0.05]

aLevels of concern for Class | areas were used because no specific requirements or criteria exist for assessing Class Il visibility
impacts (FLM, 2010).

As shown in Table 5.1-42, the VISCREEN Tier | assessment for each Class Il area did not exceed the criterion
for color difference or contrast. Because the modeled results are below the conservative Class | area
criterion for both color difference and contrast, the AEC would not adversely affect visibility at nearby Class
Il areas. The VISCREEN input and output files have been separately prepared and are included on the
attached modeling compact disc.

Fumigation Impacts Analysis. A meteorological condition that can produce high concentrations of
ground-level pollutants is referred to as shoreline or inversion breakup fumigation. Inversion breakup
fumigation occurs when a plume is emitted into a stable layer of air and that layer is then mixed to the
ground in a short period of time through convective heating and microscale turbulence. Shoreline
fumigation occurs when a plume is emitted into a stable layer of air and is then mixed to the surface as a
result of advection of the air mass to less stable surroundings. Under both conditions, an exhaust plume may
be drawn to the ground with little diffusion, causing high ground-level pollutant concentrations, although
typically for periods less than 1 hour.

In some cases, the fumigation impacts can be greater than impacts predicted with the AERMOD model. To
verify that fumigation impacts do not result in higher ambient air quality impacts, fumigation modeling was
conducted. The effects of fumigation on the maximum modeled impacts were evaluated using the EPA
AERSCREEN model (Version 15181), as requested by the CEC. The results of the fumigation modeling were
based on the respective loads and operating scenarios which were identified in the operational ambient air

21 The Class Il areas for evaluation were presented in the Dispersion Modeling Protocol for the Alamitos Energy Center (see Appendix 5.1F),
submitted to SCAQMD in September 2015.

EG1016151020PDX 5.1-41



SECTION 5 ENVIRONMENTAL INFORMATION

quality impact analysis as the worst-case impact scenarios for each combination of pollutant and averaging
time. Regulatory default mixing heights were selected.

The AEC combined- and simple-cycle turbines are located more than 3,000 meters away from the shoreline.
However, for modeling purposes, all emission sources were conservatively assumed to be located at the
auxiliary boiler distance of 2,960 meters from the shoreline. These conservative model inputs into
AERSCREEN resulted in no fumigation occurrences since the plume heights were below the thermal internal
boundary layer (TIBL) heights for the distance to shoreline of 2,960 meters. With no fumigation occurrences,
no fumigation impacts are expected from AEC operation. The AERSCREEN fumigation model inputs and
outputs are included with this submission on compact disc.

Overlap Impacts Analysis. As discussed previously, construction activities associated with the AEC would
overlap with operation of the existing AGS units and operation of the AEC CCGT. Based on the proposed
schedule for construction, commissioning, and operation, two scenarios were selected for inclusion in the
AEC overlap impacts analysis:

e Combined-Cycle Power Block construction with simultaneous operation of existing AGS Units 1-6.

e Simple-cycle Power Block construction with simultaneous operation of the AEC CCGT and existing AGS
Units 3, 4, and 6.

Although other potential overlap scenarios were identified, they were either previously evaluated or were
not considered to result in the worst possible air quality impacts. Specifically:

e Operation of the AEC CCGT is expected to overlap with commissioning of the AEC SCGT. However, those
impacts were previously addressed through the commissioning impacts analysis.

Overlap Scenario 1. The first overlap scenario is intended to determine modeled impacts from the
simultaneous construction of the AEC CCGT and operation of the existing AGS Units 1-6. To evaluate the air
quality impacts from this scenario, the maximum short-term and annual emissions rates from construction
of the AEC CCGT (see Table 5.1A.19 of Appendix 5.1A) were modeled in combination with the maximum
rolling 24-month emissions from 2008 — 2012 from each AGS unit. The AERMOD modeling setup for this
scenario is presented in Figure 5.1C-6 of Appendix 5.1C.

Table 5.1-43 presents a comparison of the maximum modeled concentrations to the CAAQS and NAAQS. As
indicated, the maximum predicted CO, NO3, SO, and PM3 s operational impacts combined with the
background concentrations will be below the ambient air quality standards for each averaging period. The
PM1o background concentrations exceed the CAAQS without adding the respective modeled concentration.
As a result, the predicted impacts combined with the background concentrations will be greater than the
CAAQS. However, as described in Section 5.1.8, Mitigation Measures, the AEC emissions will be fully offset
and/or reduced through implementation of fugitive dust control measures. Therefore, construction of the
AEC CCGT concurrent with operation of the existing AGS Units 1-6 will be less than significant with
mitigation.

TABLE 5.1-43
Maximum Modeled Impacts from Combined-cycle Gas Turbine Construction and Operation of Existing AGS Units 1-6

Maximum Modeled Background Total Predicted

Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time ug/m3 ug/ms3a ug/m3 ug/m3 pg/ms
co 1-hour 277 3,666 3,943 23,000 40,000
8-hour 183 2,979 3,162 10,000 10,000
NO, b 1-hour (max) 12.7 170 183 339 -
1-hour (98th percentile) © 12.5 140 152 — 188
Annual 1.87 39.9 41.8 57 100
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TABLE 5.1-43
Maximum Modeled Impacts from Combined-cycle Gas Turbine Construction and Operation of Existing AGS Units 1-6

Maximum Modeled Background Total Predicted

Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time ug/ms ug/msa ug/m3 ug/ms ug/ms
SO, 1-hour (max) 1.59 105 1.70 655 -
1-hour (99th percentile) @ 1.24 33.8 35.0 — 196
3-hour 1.24 105 106 — 1,300
24-hour 0.45 15.7 16.1 105 -
PMio 24-hour 7.31 54.0 61.3 50 150
Annual 2.08 28.7 30.8 20 -
PMas 24-hour (98th percentile) © 1.60 25.4 27.0 — 35
Annual 0.67 11.0 11.6 12 12

a Unless otherwise noted, background concentrations were the highest concentrations monitored over the three most
recent, available years (see Table 5.1-27).

b The maximum 1-hour and annual NO; concentrations include ambient NO, ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

¢ The total predicted concentration for the federal 1-hour NO; and 24-hour PM, s standard are the respective 5-year average,
high-8th-high modeled concentrations combined with the 3-year average, 98th percentile background concentrations.

d The total predicted concentration for the federal 1-hour SO, standard is the 5-year average, high-4th-high modeled
concentration combined with the 3-year average, 99th percentile background concentration.

Overlap Scenario 2. The second overlap scenario is intended to determine modeled impacts from the
construction of the AEC SCGT and simultaneous operation of the AEC CCGT and existing AGS Units 3, 4, and
6. To evaluate the air quality impacts from this scenario, the maximum short-term and annual emissions
rates from construction of the AEC SCGT from Table 5.1A.19 of Appendix 5.1A were modeled in combination
with the AEC CCGT operating scenarios resulting in maximum predicted impacts and the maximum rolling
24-month emissions from 2008 — 2012 from each AGS unit. The AERMOD modeling setup for this scenario is
presented in Figure 5.1C-7 of Appendix 5.1C.

Table 5.1-44 presents a comparison of the maximum modeled concentrations to the CAAQS and NAAQS. As
indicated, the maximum predicted CO, NO,, SO,, and PM, s operational impacts combined with the
background concentrations will be below the ambient air quality standards for each averaging period. The
PM1o background concentrations exceed the CAAQS without adding the respective modeled concentration.
As a result, the predicted impacts combined with the background concentrations will be greater than the
CAAQS. However, as described in Section 5.1.8, Mitigation Measures, the AEC emissions will be fully offset
and/or reduced through implementation of fugitive dust control measures. Therefore, construction of the
AEC SCGT and operation of the combined-cycle Power Block 2 and existing AGS Units 3, 4, and 6 will be less
than significant with mitigation.

TABLE 5.1-44
Maximum Modeled Impacts from AEC SCGT Construction and Operation of AEC CCGT and Existing AGS Units 3, 4, and 6
Maximum Modeled Background Total Predicted
Concentration, Concentration, Concentration, CAAQS, NAAQS,
Pollutant Averaging Time ug/ms pg/msa pg/m3 ug/ms ug/ms
Cco 1-hour 234 3,666 3,900 23,000 40,000
8-hour 105 2,979 3,084 10,000 10,000
NO, © 1-hour (max) 31.2 170 201 339 -
1-hour (98th percentile) ¢ 25.6 140 166 — 188
Annual 0.93 39.9 40.8 57 100
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TABLE 5.1-44
Maximum Modeled Impacts from AEC SCGT Construction and Operation of AEC CCGT and Existing AGS Units 3, 4, and 6

Maximum Modeled Background Total Predicted

Concentration, Concentration, Concentration, CAAQS, NAAQS,

Pollutant Averaging Time ug/ms pg/msa pg/m3 ug/ms ug/ms
SO, 1-hour (max) 2.29 105 107 655 —
1-hour (99th percentile) @ 2.12 33.8 35.9 — 196

3-hour 2.06 105 107 — 1,300
24-hour 0.70 15.7 16.4 105 —
PMig 24-hour 12.8 54.0 66.9 50 150
Annual 2.24 28.7 30.9 20 —
PM,s 24-hour (98th percentile) © 4.93 25.4 30.3 — 35
Annual 0.76 11.0 11.7 12 12

a Unless otherwise noted, background concentrations were the highest concentrations monitored over the three most
recent, available years (see Table 5.1-27).

b The maximum 1-hour and annual NO; concentrations include ambient NO, ratios of 0.80 (EPA, 2011) and 0.75 (EPA, 2005),
respectively.

¢ The total predicted concentration for the federal 1-hour NO; and 24-hour PM; 5 standard are the respective 5-year average,
high-8th-high modeled concentrations combined with the 3-year average, 98th percentile background concentrations.

d The total predicted concentration for the federal 1-hour SO, standard is the 5-year average, high-4th-high modeled
concentration combined with the 3-year average, 99th percentile background concentration.

5.1.7 Cumulative Effects

As of October 23, 2015, the Project Owner has requested an updated list of projects that are within a 6-mile
radius of the AEC and are either currently in the permitting process, undergoing CEQA review, or recently
received a Permit to Construct (PTC) from the SCAQMD. The Project Owner will work with SCAQMD through
the end of 2015 to collect the requested information. The Project Owner will compile a source list based on
the information obtained through the end of 2015, making conservative assumptions as necessary, and
provide the source list to the CEC for review in January 2016. Specifically, the Project Owner would value the
CEC’s input on the appropriateness of excluding specific sources (sources with negligible emissions,
administrative permit amendments with no increase in air emissions, and VOC sources) and selecting
modeled scenarios.22 Following receipt of CEC comments, the source list will be finalized and a cumulative
air quality impact analysis will be prepared using the methodology presented in the Dispersion Modeling
Protocol for the Alamitos Energy Center (see Appendix 5.1F) within 30 days.

5.1.8 Mitigation Measures
5.1.8.1 Construction Mitigation

SCAQMD Rule 403 requires the implementation of best mitigation practices to control fugitive dust.23
Construction impacts will be further reduced with the implementation of a construction fugitive dust and
diesel-fueled engine control plan. This plan will focus on reducing construction air quality impacts and will
include the following construction mitigation measures:

e Watering unpaved roads three times per day

e During construction, watering areas disturbed by grading and bulldozing activities every 3 hours

22 Emergency equipment is normally permitted for fewer than 50 testing hours per year. It is highly unlikely that these tests would coincide with the
simultaneous startup of all six AEC turbines. Therefore, emergency equipment are not expected to be modeled for comparison to any 1-hour state or
federal standards. These equipment will, however, be included in the modeling for all other averaging periods.

23 Best Available Control Measures means fugitive dust control actions that are set forth in Table 1 of Rule 403.
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e Limiting onsite vehicle speeds to 10 miles per hour, or other speeds as approved by the CEC's
Compliance Project Manager based on site conditions, and posting the approved speed limit

e Sweeping onsite paved roads and entrance roads on an as-needed basis
e Replacing ground cover in disturbed areas as soon as practical
e Covering truck loads when hauling material that could be entrained during transit

e Applying dust suppressants or covers to soil stockpiles and disturbed areas when inactive for more than
2 weeks

e Use of Tier 4 final construction equipment, to the extent feasible

e Maintaining all diesel-fueled equipment per manufacturer’s recommendations to reduce tailpipe
emissions

e Limiting diesel heavy equipment idling to less than 5 minutes, to the extent practical
e Using electric motors for construction equipment, to the extent feasible

5.1.8.2 Operational Mitigation

During operations, the preferable mitigation measure is to avoid or minimize, to the extent feasible,
potential air emissions before they are emitted. This is accomplished by the careful design of the project,
including the installation of BACT to minimize air emissions. Air quality impacts will be further mitigated by
providing emission offsets in the quantity expected to be emitted. The remainder of this section describes
the BACT analysis and the emission offset mitigation.

BACT Analysis

Based on the SCAQMD’s BACT definition and major source thresholds (SCAQMD Rules 1302 and 1303), a
BACT analysis is required for the uncontrolled emissions of NOy, VOC, CO, SO, PM1o, and PM,s. EPA also
requires a BACT analysis for the emissions of GHGs as part of the PSD permit application required under the
EPA GHG Tailoring Rule.

The AEC relies on the response characteristics of the GE combustion turbines and auxiliary boiler to provide
a wide range of efficient, operationally flexible, fast-start, fast-ramping capacity to allow for the efficient
integration of renewable energy sources into the California electrical grid. The proposed AEC emission limits
are presented in Table 5.1-45.

TABLE 5.1-45
Proposed BACT Emission Limits for the AEC

Emission Limits (at 15% O>)

Pollutant
One GE 7FA.05 2 One GE LMS-100PB One Auxiliary Boiler ¢

voC 2 ppmv (averaged over 1-hour) 2 ppmv (averaged over 1-hour) 0.28 Ib/hr
co 2 ppmv (averaged over 1-hour) 4 ppmv (averaged over 1-hour) 50 ppmv (averaged over 1-hour)
NOx 2 ppmv (averaged over 1-hour) 2.5 ppmv (averaged over 1-hour) 5 ppmv (averaged over 1-hour)
SO <0.75 grain of sulfur per 100 dry standard cubic feet of natural gas 0.048 Ib/hr
PMig/2.5 8.50 Ib/hr 6.23 Ib/hr 0.30 Ib/hr
Ammonia 5 ppmv 5 ppmv 5 ppmv
GHG ¢ 784 Ib CO,/MWh (Net) 1,138 Ib COo/MWh (Net) N/A

a Maximum values are for each turbine at an ambient temperature of 28°F and excludes startups and shutdowns.
b Maximum values are for each turbine at an ambient temperature of 65.3°F and excludes startups and shutdowns.

¢ Maximum hourly emission rates assume 100 percent load.
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TABLE 5.1-45
Proposed BACT Emission Limits for the AEC

Emission Limits (at 15% O>)

Pollutant
One GE 7FA.05 @ One GE LMS-100PB » One Auxiliary Boiler ¢

dIncludes an 8 percent degradation.

Notes:

N/A = Not applicable (i.e., BACT analysis not required)
Ib/MWh

pound(s) per megawatt-hour

As shown in Table 5.1-45, the proposed BACT for NOx emissions from all three combustion sources will be
achieved through the use of dry, low NOx combustors with SCR. The proposed BACT for CO and VOC
emissions from the combined- and simple-cycle turbines will be achieved through best combustion design
and the installation of oxidation catalyst systems. The proposed BACT for CO emissions from the auxiliary
boiler will be achieved through good combustion design and the use of dry, low NO, burner. The proposed
BACT for PM1o/PM> s emissions from all three combustion sources will be achieved through best combustion
practice, use of pipeline-quality natural gas, and use of inlet air filtration (for the combustion turbines). The
proposed BACT for SO, emissions from all three combustion sources will be achieved through the exclusive
use of pipeline-quality natural gas with a fuel sulfur content of less than 0.75 grain per 100 dscf. The top-
down BACT assessment for criteria pollutants is included in Appendix 5.1D.

GHG pollutants are emitted during the combustion process when fossil fuels are burned. One of the possible
ways to reduce GHG emissions from fossil fuel combustion is to use inherently lower GHG-emitting fuels and
to minimize the use of fuel. These objectives are achieved in this case by using thermally efficient CTGs, with
well-designed HRSGs and STGs to generate additional power from the heat of the CTG exhaust.

The performance of all CTGs degrades over time. Typically, turbine degradation at the time of
recommended routine maintenance is up to 10 percent. Additionally, thermal efficiency can vary
significantly with combustion turbine turndown and steam turbine operational combinations. Finally, annual
metrics for output-based limits on GHG emissions are affected by startup and shutdown periods because
fuel is combusted before useful output of energy or steam. Therefore, the annual average thermal efficiency
performance of any turbine will be less than the optimal efficiency of a new turbine operating continuously
at peak load over the lifetime of the turbine.

Based on the top-down GHG BACT analysis included in Appendix 5.1D, the only feasible and cost-effective
option is the “Thermal Efficiency” option, which therefore was selected as the BACT. The GHG BACT
calculation for the AEC was determined in Ib CO,e/MWh of energy output (on a gross basis) and includes the
inherent degradation in turbine performance over the lifetime of the AEC. The AEC has concluded that the
BACT for GHG emissions is an emission rate of 784 Ib CO,/MWh of net energy output (including startups and
shutdowns) for the AEC CCGT, 1,138 lb/CO,/MWHh of net energy output (including startups and shutdowns)
for the AEC SCGT, and a facility-wide annual CO,e emission limit of 1,572,593 metric tons per year (MT/yr).24
Degradation over time and turndowns, startups, and shutdowns are incorporated into these limits.

Emission Offsets. The project would be required to provide emission offsets for PMo, SO, and VOC
emissions and RTCs for NOy emissions under SCAQMD Rules 1303 and 2005. Under SCAQMD

Rule 1304(a)(2), the AEC is not required to provide SCAQMD Rule 1303 offsets for emissions from the
combined- and simple-cycle turbines because they are considered a replacement for the existing electric
utility steam boilers with no increase in energy output rating. Although the requirement to provide offsets
for these units is still applicable, it is the responsibility of the SCAQMD to surrender offsets consistent with

24 c0se emission limit includes approximately 14 MT/yr from operation of four generator circuit breakers, five 230-kilovolt transmission breakers,
and three 18-kilovolt transmission breakers (see Appendix 5.1B for calculation details).
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SCAQMD Rule 1303. AES plans to enable 1,094.7 MW of new generation under SCAQMD Rule 1304(b)(2) by
permanently retiring AGS Units 1 and 2 (175 MW each), Unit 3 (320 MWs), and Unit 5 (480 MW each) for a
total of 1,150 MWs of retirements.

Unlike the combustion turbines, the AEC’s auxiliary boiler is not eligible for offsets exemption under
SCAQMD Rule 1304(a)(2). Therefore, the Project Owner has secured sufficient VOC and PMjo emission
reduction credits to offset the auxiliary boiler’s emissions at a 1.2-to-1 ratio, consistent with SCAQMD Rule
1303(b)(2). The auxiliary boiler will require 5 lbs of PM10 and ROG ERCs respectively. The average daily
emissions, calculated as the monthly emissions divided by 30, are presented in Table 5.1B.11 of

Appendix 5.1B. The SCAQMD Rule 1304 offset exemption does not extend to Regulation XX RTC, and the
Project Owner currently has sufficient NOx RTCs allocations for the various years of operation and
commissioning, as outlined in Table 5.1-46.

TABLE 5.1-46
SCAQMD NOy RECLAIM Requirements

Operation Phase NO, Offsets Required
Combined-cycle Power Block Commissioning and Operation 2 215,840 Ib/yr NOx RTCs
Combined-cycle Power Block Operation b 160,646 lb/yr NO, RTCs
Combined-cycle Power Block Operation and Simple-cycle Power Block 288,510 Ib/yr NOx RTCs

Commissioning and Operation ¢

Combined-cycle Power Block and Simple-cycle Power Block Operation ¢ 265,621 Ib/yr NOy RTCs

a RTCs estimate includes commissioning activities plus 500 startups and shutdowns per year and 4,100 hours of turbine operation at
100 percent load, 65.3°F.

b RTCs estimate includes 500 startups and shutdowns per year and 4,100 hours of turbine operation at 100 percent load, 65.3°F.
¢ RTCs estimate includes simple-cycle Power Block commissioning activities plus 500 startups and shutdowns per simple-cycle turbine

per year and 2,000 hours of simple-cycle turbine operation at 100 percent load, 65.3°F. RTCs estimate also includes combined-cycle
turbine operation per footnote b.

d RTCs estimate include only operation activities, per footnotes b and c.

The AEC is also subject to SCAQMD Rule 1304.1, which will require the payment of fees to generate air quality
improvements within the project area consistent with the SCAQMD’s approved Air Quality Management Plan.

5.1.9 Laws, Ordinances, Regulations, and Standards

The Clean Air Act (CAA), implemented by EPA, requires major new and modified stationary sources of air
pollution to obtain a construction permit prior to commencing construction through a program known as
the federal New Source Review (NSR) program. The requirements of the NSR program are dependent on
whether the air quality in the area where the new source (or modified source) is being located attains the
NAAQS. The program that applies in areas that are in attainment of the NAAQS is the PSD. The program that
applies to areas where the air does not meet the NAAQS (termed nonattainment areas) is the
nonattainment NSR.

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

ARB was established by the state legislature in 1967 with the purpose of attaining and maintaining healthy
air quality, conducting research into causes and solutions to air pollution, and addressing the impacts that
motor vehicles have on air quality. To this end, ARB implements the following programs:
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e Establish and enforce motor vehicle emission standards, including fuel standards.
e Monitor, evaluate, and set health-based air quality standards.

e Conduct research to solve air pollution problems.

e Establish TAC control measures.

e Oversee and assist local air quality districts.

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

The applicable LORS and compliance with these requirements are discussed in more detail in the following
sections. Applicable PTC forms have been prepared in conjunction with this AFC and are included in
Appendix 5.1E.

5.1.9.1 Federal LORS

EPA promulgates and enforces federal air quality regulations, with Region IX administering the federal air
programs in California. The federal CAA provides the legal authority to regulate air pollution from stationary
sources. The applicable federal regulations are summarized in Table 5.1-47, along with the agency
responsible for administration of the regulation.
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TABLE 5.1-47
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality
LORS Purpose Regulating Agency Applicability/Compliance Strategy
Title 40 CFR Part 50 Establishes ambient air quality EPA Region IX The Project Owner conducted a dispersion modeling analysis to determine if the project would
standards for criteria pollutants. exceed the state or federal ambient air quality standards. Dispersion modeling indicates that

the project will not exceed the state or federal ambient air quality standards for the
attainment pollutants during normal operations. Nonattainment pollutant emissions will be
mitigated consistent with SCAQMD’s State Implementation Plan-Approved NSR program.

Title 40 CFR Part 51, NSR  Requires preconstruction review and SCAQMD with EPA Requires NSR facility permitting for construction or modification of specified stationary

(SCAQMD Regulation XIll)  permitting of new or modified Region IX Oversight sources. NSR applies to pollutants for which ambient concentration levels are higher than
stationary sources of air pollution to NAAQS. The NSR requirements are implemented at the local level with EPA oversight
allow industrial growth without (SCAQMD Regulation XIlI).

interfering with the attainment and

- ) . ) A PTC and Permit to Operate (PTO) application will be obtained from SCAQMD prior to
maintenance of ambient air quality

construction of the project. As a result, the compliance requirements of 40 CFR 51 will be met.

standards.

Title 40 CFR Part 52, PSD  Allows new sources of air pollution SCAQMD with EPA The PSD requirements apply on a pollutant-specific basis to any project that is a new major
to be constructed, or existing Region IX Oversight stationary source or a major modification to an existing major stationary source. SCAQMD
sources to be modified in areas classifies an unlisted source (which is not in the specified 28 source categories) that emits or
classified as attainment, while has the potential to emit 250 tpy of any pollutant regulated by the CAA as a major stationary
preserving the existing ambient air source. For listed sources, the threshold is 100 tpy. NOy, VOC, or SO, emissions from a
quality levels, protecting public modified major source are subject to PSD if the cumulative emission increases for either
health and welfare, and protecting pollutant exceeds 40 tpy. In addition, a modification at a nonmajor source is subject to PSD if
Class | Areas (e.g., national parks and the modification itself would be considered a major source.

wilderness areas). In May 2010, EPA issued the GHG permitting rule officially known as the “Prevention of

Significant Deterioration and Title V Greenhouse Gas Tailoring Rule” (GHG Tailoring Rule), in
which EPA defined six GHG pollutants (collectively combined and measured as COe) as NSR-
regulated pollutants. Under the GHG Tailoring Rule, new projects that emit GHG pollutants
above certain threshold levels would be subject to PSD permitting beginning in July 2011.
However, in July 2014, the U.S. Supreme Court ruled that EPA could not regulate GHG
emissions alone. As a result, new sources with a GHG potential to emit (PTE) equal to or
greater than 100,000 tpy of CO,e are no longer required to obtain a PSD permit specifically for
GHG emissions. If the new source would require a PSD permit as a result of criteria pollutant
PTE, a BACT analysis to evaluate GHG emissions control would still be required.

The AEC is a natural-gas-fired, combined-cycle and simple-cycle, air-cooled electrical
generating facility with an auxiliary boiler and would be considered one of the 28 source
categories. Therefore, the emission rates were compared to the 100-tpy threshold. As shown
in Table 5.1-23, the emission increases in CO and NO, would exceed the 100-tpy threshold.
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Applicability/Compliance Strategy

Therefore, the AEC would be subject to PSD analysis requirements for CO and NOx. Since the
project exceeds the PSD thresholds for several criteria pollutants, a BACT analysis for GHG
emissions control is required.

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

40 CFR 60 Subpart KKKK—NOy Emission Limits for New Stationary Combustion Turbines applies
to all new combustion turbines that commence construction, modification, or reconstruction
after February 18, 2005. The rule requires natural-gas-fired turbines with a heat input greater
than 850 MMBtu/hr to meet a NO, emission limit of 15 ppm at 15 percent O,, and an SO, limit
of 0.060 Ib/MMBtu. Alternatively, a fuel sulfur limit of 500 part(s) per million by weight
(ppmw) could be met. Stationary combustion turbines regulated under this subpart would be
exempt from the requirements of Subpart GG.

The proposed combined- and simple-cycle turbines will use dry low NOx combustors along with
an SCR system and pipeline-quality natural gas, and will comply with both the NO4 and SO,
limits. The NOx emissions from the combined- and simple-cycle turbines will be 2 ppmvd and
2.5 ppmvd at 15 percent O, respectively; the SO, emissions from the combined- and simple-
cycle turbines will be and 0.0021 Ib/MMBtu and 0.0018 Ib/MMBtu, respectively. The certified
NOy Continuous Emission Monitoring System (CEMS) will ensure compliance with the standard.
Records of natural gas use and fuel sulfur content will ensure compliance with the SO; limit.

40 CFR 60 Subpart Dc — Standards of Performance for Small Industrial-Commercial-Institutional
Steam Generating Units applies to steam generating units with design heat input rates

TABLE 5.1-47

Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality
LORS Purpose Regulating Agency

Title 40 CFR Part 60 Establishes national standards of SCAQMD with EPA

Subpart KKKK performance for new or modified Region IX Oversight

(SCAQMD Rule IX) facilities in specific source categories.

Title 40 CFR Part 60, Establishes national standards of SCAQMD with EPA

Subpart Dc (SCAQMD performance for new or modified Region IX Oversight

Regulation IX) facilities in specific source categories.

between 10 and 100 MMBtu/hr that were installed after June 9, 1989.

Because the AEC’s auxiliary boiler will be fired exclusively on natural gas, the Project Owner
will only be required to maintain monthly fuel consumption records for a minimum of two
years.

5.1-50
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TABLE 5.1-47
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality
LORS Purpose Regulating Agency Applicability/Compliance Strategy
Title 40 CFR Part 60, Establishes a new source SCAQMD with EPA EPA promulgated New Source Performance Standard Subpart TTTT, which includes two

potentially applicable GHG emission limits for newly constructed combustion turbines. A newly
constructed or reconstructed stationary combustion turbine that supplies more than its design
efficiency times its potential electric output as net-electric sales on a 3-year rolling average
basis and combusts more than 90 percent natural gas on a heat input basis on a 12-operating-
month rolling average basis must meet a limit of 450 kilograms (kg) of CO, per MWh of gross
energy output (1,000 Ib CO,/MWHh), or 470 kg of CO, per MWh of net energy output (1,030 Ib
CO,/MWh).

Subpart TTTT performance standard for electrical ~ Region IX Oversight
generating facilities.

A newly constructed or reconstructed stationary combustion turbine that supplies its design
efficiency times its potential electric output or less as net-electric sales on a 3-year rolling
average basis and combusts more than 90 percent natural gas on a heat input basis on a
12-operating-month rolling average basis must meet a limit of 50 kg CO, per gigajoule (GJ) of
heat input (120 b CO,/MMBtu).

The applicable emission standard depends on whether a combustion turbine sells more
electricity than its potential electrical output, which is calculated by multiplying the design
efficiency and the potential electrical output, and combusts more than 90 percent natural gas.
Assuming the combined-cycle Power Block will generate more electricity than the potential
electrical output, the AEC will need to comply with the 1,000 Ib CO,/MWh emission limit. The
AEC is exclusively fueled by natural gas with an AEC CCGT design efficiency of approximately
56 percent. The AEC’s combined-cycle GHG efficiency is estimated at 784 |b CO,/MWh (net),
assuming an 8 percent performance degradation, which clearly complies with Subpart TTTT’s
emission limit of 1,000 |b CO,/MWh.

The AEC SCGT design efficiency is 41 percent and the potential AEC simple-cycle Power Block’s
electrical output threshold is 1,436,640 MWh-Net (based on the design efficiency of 41 percent
and the net electrical output of 400 MW for 8,760 hours per year). The AEC simple-cycle Power
Block’s potential annual net electric sales are 943,200 MWh-Net, assuming 400 MWSs-Net of
generation and 2,358 hours per year of operation (2,000 operating hours plus 500 startup and
shutdowns). Since the annual net electric sales are less than the electric output threshold, the
AEC SCGT must comply with Subpart TTTT emission limit of 50 kg CO, per GJ of heat input (120
Ib CO,/MMBtu). As a natural-gas-fired facility, the AEC is expected to emit CO; at a rate of 117
Ib CO2/MMBtu, thereby complying with the applicable emission limit in Subpart TTTT.
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TABLE 5.1-47

Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality

LORS

Purpose

Regulating Agency

Applicability/Compliance Strategy

Title 40 CFR Part 63

SCAQMD with EPA
Region IX Oversight

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

40 CFR 63—National Emission Standards for Hazardous Air Pollutants (NESHAP) for Source
Categories establishes emission standards to limit emissions of HAPs from specific source
categories for Major HAP sources. Sources subject to 40 CFR 63 requirements must either use
the maximum achievable control technology (MACT), be exempted under 40 CFR 63, or comply
with published emission limitations. The potential NESHAP applicable to the project is Subpart
YYYY, which sets a formaldehyde emission limit or an operational limit of 91 parts per billion by
volume (ppbv) for turbines.

Projects would be subject to the 40 CFR 63 requirements if the HAP PTE is greater or equal to
25 tpy for combined HAPs and 10 tpy for individual HAPs.

As shown in Section 5.9 (Public Health), the project would not exceed the major source
thresholds for HAPs (10 tpy for any one pollutant or 25 tpy for all HAPs combined). Therefore,
the AEC would be less than the 40 CFR 63 applicability threshold.

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

SCAQMD with EPA
Region IX Oversight

Establishes onsite monitoring
requirements for emission control
systems.

40 CFR 64—CAM requires facilities to monitor the operation and maintenance of emissions
control systems and report any control system malfunctions to the appropriate regulatory
agency. If an emission control system is not working properly, the CAM Rule also requires a
facility to take action to correct the control system malfunction. The CAM Rule applies to
emissions units with uncontrolled PTE levels greater than applicable major source thresholds.
Emission control systems governed by Title V operating permits requiring continuous
compliance determination methods are generally compliant with the CAM Rule.

The AEC’'s combined- and simple-cycle turbines will have emission control systems for NO, and
CO (SCR and oxidation catalyst) and the AEC’s auxiliary boiler will have emission control
systems for NOx (SCR). However, emissions of NOx and CO would be directly measured by
CEMS. Therefore, the AEC is exempt from the CAM provisions based on the exemption in 40
CFR 64.2(b)(vi) and SCAQMD Regulation XX for NOy.

Title 40 CFR Part 70
(SCAQMD Regulation
XXX)

CAA Title V Operating Permit
Program

SCAQMD with EPA
Region IX Oversight

40 CFR 70—Operating Permits Program requires the issuance of operating permits that
identify all applicable federal performance, operating, monitoring, recordkeeping, and
reporting requirements. The requirements of 40 CFR 70 apply to facilities that are subject to
New Source Performance Standards (NSPS) requirements and are implemented at the local
level through SCAQMD Regulation XXX. According to Regulation XXX, Rule 3001, a facility
would be required to submit a Title V application if the facility has a PTE greater than 10 tpy
NO4 or VOC, 100 tpy of SO,, 50 tpy of CO, or 70 tpy of PMyy, if the HAP PTE is greater or equal
to 25 tpy for combined HAPs and 10 tpy for individual HAPs, or if the facility has a PTE greater
than 100,000 tpy CO.e.

The AEC will exceed the Title V thresholds listed in SCAQMD Rule 3001. As a result, the AEC has
submitted an application to modify the existing Title V permit as part of the permitting process.

5.1-52

EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

TABLE 5.1-47
Applicable Federal Laws, Ordinances, Regulations, and Standards for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Strategy
Title 40 CFR Part 72 CAA Acid Rain Program SCAQMD with EPA 40 CFR 72—Acid Rain Program establishes emission standards for SO, and NO, emissions from
(SCAQMD Regulation Region IX Oversight electric generating units through the use of market incentives, requires sources to monitor and
XXXI) report acid gas emissions, and requires the acquisition of SO, allowances sufficient to offset

SO, emissions on an annual basis.

An acid rain facility, such as the AEC, must also obtain an acid rain permit as mandated by
Title IV of the CAA. A permit application must be submitted to SCAQMD at least 24 months
before operation of the new units commences. The application must present all relevant
sources at the facility, a compliance plan for each unit, applicable standards, and estimated
commencement date of operation.

The necessary Title IV applications will be submitted as part of the permitting process.
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5.1.9.2 State LORS

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

The California Health & Safety Code, Section 41700 prohibits the discharge from a facility of air pollutants
that cause injury, detriment, nuisance, or annoyance to the public; that endanger the comfort, repose,
health, or safety of the public; or that cause, or have a natural tendency to cause, injury or damage business
or property. The state has promulgated numerous laws and regulations at the state level (Toxic Air
Contaminants and Air Toxic Hot Spots) which are effectuated at the local level by the air districts. A
discussion of these state and local LORS is presented in Tables 5.1-48 and 5.1-49, respectively. A discussion
of the public health risks posed by emissions of TACs, including ammonia, is presented in Section 5.9, Public
Health.

TABLE 5.1-48
Applicable State Laws, Ordinances, Regulations, and Standards for the Protection of Air Quality
LORS Purpose Regulating Agency Applicability/Compliance Strategy
California Health & Safety Prohibits emissions in quantities SCAQMD with ARB The CEC Conditions of Certification and
Code, Section 41700 that adversely affect public Oversight the air quality management district PTC
health, safety, businesses, or processes are developed to ensure that
property. no adverse public health effects or public
nuisances result from operation of the
project.
California Assembly Bill 32 — The purpose is to reduce carbon SCAQMD with ARB Requires ARB to develop regulations to
Global Warming Solutions emissions within the state by Oversight limit and reduce GHG emissions.
Act of 2006 (AB 32) approximately 25 percent by
the year 2020.
California Code of Establishes GHG limitations, ARB ARB has promulgated a Cap and Trade
Regulations, Title 17, reporting requirements, and a regulation that limits or caps GHG
Article 5 Cap and Trade offsetting emissions and requires subject facilities to
program. acquire GHG allowances. AEC GHG

emissions have been estimated, and the
Project Owner will report emissions and
acquire allowances and offsets consistent
with these regulations.

California Senate Bill 1368 — The law limits long-term CEC with ARB Oversight SB 1368 does not apply to the AEC

Emissions Performance investments in base load because not a baseload facility. (Note:

Standards (SB 1368) generation by the state's Despite its inapplicability, the AEC’s state-
utilities to power plants that of-the-art, efficient combined-cycle and
meet an emissions performance simple-cycle configurations nevertheless
standard jointly established by satisfy this requirement, emitting 725 Ib
the CEC and the California CO,/MWh and 1,054 Ib CO,/MWh?2>,
Public Utilities Commission respectively.)
(CPUC).

In August 2006, the California legislature passed AB 32, the California Global Warming Solutions Act of 2006.
AB 32 requires California resource agencies to establish a comprehensive program of regulatory and market
mechanisms to achieve reductions in GHG emissions (ARB, 2006). The AEC will be subject to AB 32, and will
be required to comply with all final rules, regulations, emissions limitations, emission reduction measures,

25 Excluding performance degradation.
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or market-based compliance mechanisms adopted under AB 32. ARB promulgated a Cap and Trade
regulation to limit GHG emissions and to develop a market-based compliance mechanism for the creation,
sale, and use of GHG allowances.

In addition to AB 32, Senate Bill 1368 (Perata, Chapter 598, Statutes of 2006) was signed into law on
September 29, 2006. The law limits long-term investments in base load generation by the state’s utilities to
power plants that meet an emissions performance standard jointly established by the CEC and the CPUC. In
response, the CEC has designed regulations that establish a standard for baseload generation owned by, or
under long-term contract to publicly owned utilities, of 1,100 |b CO,/MWh. A baseload generation is defined
as electricity generation from a power plant that is designed and intended to provide electricity at an
annualized plant capacity factor of at least 60 percent. The permitted capacity factor for the AEC will be
approximately 50 percent. Therefore, as a nonbaseload facility, the AEC is not subject to the emissions
performance standard; however, despite its inapplicability, the AEC’s state-of-the-art, efficient combined-
cycle and simple-cycle configurations nevertheless satisfy this requirement, emitting 725 Ib CO,/MWh and
1,054 |b CO,/MWh?Z26, respectively.

5.1.9.3 Local Laws, Ordinances, Regulations, and Standards

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

SCAQMD plans define the proposed strategies, including stationary source control measures and NSR rules,
whose implementation will attain the CAAQS. The relevant stationary source control measures and NSR
requirements are presented in Table 5.1-49 (because of its size, this table is provided at the end of this
section).

26 Excluding performance degradation.
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
SCAQMD Establishes an orderly procedure for the SCAQMD Rule 201 specifies that any facility installing nonexempt equipment that causes or controls the
Rule 201 review of new and modified sources of air emission of air pollutants must first obtain a PTC from the SCAQMD. SCAQMD has three separate
pollution through the issuance of permits. preconstruction review programs for new or modified sources of criteria pollutant emissions:

Regulation XIII (NSR), Regulation XVII (PSD), and Rule 2005 (NSR for RECLAIM).
The air quality analysis includes an assessment of the air quality impacts in accordance with
Regulation XIIl, Regulation XVII, and Rule 2005. The completed SCAQMD PTC application forms have
also been included in Appendix 5.1E.

SCAQMD Incorporates the permit conditions in SCAQMD A person constructing and/or operating equipment or an agricultural permit unit, pursuant to a PTC

Rule 201.1 federally issued permits to construct. issued by the EPA, shall construct the equipment or agricultural permit unit in accordance with the
conditions set forth in that permit, and shall operate the equipment or agricultural permit unit at all
times in accordance with such conditions.
A federal PSD permit will be obtained for the AEC. The Project Owner will comply with the permit
conditions established in the PSD permit.

SCAQMD Establishes standards for approving permits SCAQMD Rule 212 requires public notification if:

Rule 212 and issuing public notice.

a. Any new or modified permit unit, source under Regulation XX, or equipment under Regulation XXX
that may emit air contaminants is located within 1,000 feet from the outer boundary of a school;
or

b. Any new or modified facility has onsite emission increases exceeding any of the daily maximums
specified in subdivision (g) of this rule; or

c. Any new or modified permit unit, source under Regulation XX, or equipment under Regulation XXX
with increases in emissions of TACs, for which the Executive Officer has made a determination that
a person may be exposed to a maximum individual cancer risk (MICR) greater than 1 in 1 million (1
x 10%), due to a project’s proposed construction, modification, or relocation for facilities with more
than one permitted equipment unless the applicant can show that the total facility-wide MICR is
below 10 in 1 million (10 x 10).

The predicted total facility-wide MICR is less than 10 in 1 million. However, the AEC will be located
within 1,000 feet from the outer boundary of a school and the onsite emissions will exceed the daily
maximums listed in subdivision (g) of this rule. Therefore, a public notice consistent with the
requirements outlined in Rule 212 will be issued. The process for public notification and comment
will include all of the applicable provisions of 40 CFR 51, Section 51.161(b), and 40 CFR 124, Section
124.10.
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
SCAQMD Establishes requirements for a CEMS. SCAQMD The owner or operator of any equipment subject to this Rule shall provide, properly install, operate,
Rule 218 and maintain in calibration and good working order a certified CEMS to measure the concentration
and/or emission rates, as applicable, of air contaminants and diluent gases, flow rates, and other
required parameters.
Each turbine and the auxiliary boiler will be equipped with a CEMS. These units will comply with all
applicable requirements of Rule 218, Rule 212 (NOyx RECLAIM), and Title IV (Acid Rain — 40 CFR 75).
SCAQMD Establishes limits for visible emissions from SCAQMD Rule 401 prohibits visible emissions as dark as or darker than Ringlemann No. 1 for periods greater
Rule 401 stationary sources. than 3 minutes in any hour.
Natural gas will be the only fuel fired in the natural gas turbines and auxiliary boiler. Therefore, the
project will not create visible emissions as dark as or darker than Ringlemann No. 1.
SCAQMD Prohibits the discharge from a facility of air SCAQMD A person shall not discharge from any source whatsoever such quantities of air contaminants or
Rule 402 pollutants that cause injury, detriment, other material that cause injury, detriment, nuisance, or annoyance to any considerable number of
nuisance, or annoyance to the public, or that persons or to the public; or which endanger the comfort, repose, health or safety of any such persons
damage business or property. or the public; or which cause, or have a natural tendency to cause, injury or damage to business or
property.
The CEC Conditions of Certification and the SCAQMD PTC process are designed to ensure that the
operation of the project will not cause a public nuisance.
SCAQMD Establishes requirements to reduce the SCAQMD Rule 403 requires the implementation of best available control measures to minimize fugitive dust
Rule 403 amount of PM entrained in the ambient air as emissions and prohibits visible dust emissions beyond the property line, a 50 pg/m3 incremental
a result of human-made fugitive dust increase in PMjo concentrations across a facility as measured by upwind and downwind
sources. concentrations, and track-out of bulk material onto public, paved roadways.
The project will implement best available control measures as part of the Stormwater Pollution
Prevention Plan to minimize fugitive dust emissions during construction and operation.
SCAQMD Establishes limits for PM emission SCAQMD A person shall not discharge into the atmosphere from any source PM in excess of the concentration
Rule 404 concentrations. at standard conditions listed in Rule 404. However, per Rule 404.c, this Rule does not apply to
emissions resulting from the combustion of liquid or gaseous fuels in steam generators or gas
turbines.
Because the AEC will combust natural gas only, Rule 404 is not applicable.
SCAQMD Establishes limits for PM mass emission rates. =~ SCAQMD Emission rate limits are based upon the process weight (fuel burned) per hour.
Rule 405

Natural gas will be the only fuel fired in the natural gas turbines and auxiliary boiler. Therefore, the
project will comply with the Rule 405 PM emission limits.
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
SCAQMD Establishes limits for CO and SO4 emissions SCAQMD Rule 407 prohibits CO and SO« emissions in excess of 2,000 and 500 ppm, respectively, from any
Rule 407 from stationary sources. source.
The CO emissions from the combined-cycle turbines, simple-cycle turbines, and auxiliary boiler will
be less than 2 ppm, 4 ppm, and 50 ppm, respectively. Therefore, the project meets the CO limit. In
addition, equipment that complies with the requirements of Rule 431.1 is exempt from the SOy limit.
Since the facility will comply with Rule 431.1, the SOy provisions of Rule 407 are not applicable.
SCAQMD Establishes limits for PM emissions from fuel SCAQMD Rule 409 prohibits PM emissions in excess of 0.1 grain per cubic foot of gas at 12 percent CO, at
Rule 409 combustion sources. standard conditions.
Natural gas will be the only fuel fired in the natural gas turbines and auxiliary boiler. Therefore, the
project is expected to comply with the Rule 409 PM emission limits.
SCAQMD Establishes limits for the sulfur content of SCAQMD Rule 431.1 limits the sulfur content of natural gas calculated as H,S to be less than 16 ppmv.
Rule 431.1 gasgous fuels to reQuce SOx emissions from The sulfur content of the natural gas will be less than 0.75 grain of sulfur per 100 dscf of natural gas
stationary combustion sources. or 12.6 ppmv. Therefore, the project is expected to comply with the Rule 431.1 requirement.
SCAQMD Establishes limits for emissions of NOy from SCAQMD Per Rule 2001, NO4 RECLAIM facilities are exempt from the provisions of Rule 474. Because the
Rule 474 stationary combustion sources. project will be a NOx RECLAIM facility, Rule 474 is not applicable.
SCAQMD Establishes limits for combustion SCAQMD Rule 475 prohibits PM emissions that exceed both 11 lb/hr (per emission unit) and 0.01 grain per dscf
Rule 475 contaminant (PM) emissions from subject at 3 percent O,.
equipment. The combined-cycle turbines’ PM emission rate will be 8.5 lb/hr and less than 0.01 gr/dscf. Similarly,
the simple-cycle turbines’ PM emission rate will be 6.23 Ib/hr and less than 0.01 gr/dscf.
SCAQMD Establishes limits for NOy and PM emissions SCAQMD Per Rule 2001, NO4 RECLAIM facilities are exempt from the NOx requirements for this rule. Therefore,
Rule 476 from steam generating equipment with a only the PM provisions of this Rule will apply.
maximum heat input rating exceeding 50 The combined-cycle turbines’ PM emission rate will be 8.5 Ib/hr and less than 0.01 grain per dscf.
MMBtu/hr. Similarly, the simple-cycle turbines’ PM emission rate will be 6.23 lb/hr and less than 0.01 gr/dscf.
SCAQMD Establishes limits for emissions of sulfur SCAQMD A person shall not discharge into the atmosphere sulfur compounds, which would exist as a liquid or
Rule 53 compounds (SOy) from stationary sources in gas at standard conditions, exceeding in concentration at the point of discharge 0.2 percent by
Los Angeles County. volume calculated as SO,.
The use of low sulfur natural gas will result in SO, concentrations significantly less than 0.2 percent by
volume.
SCAQMD Establishes national standards of SCAQMD with EPA  See 40 CFR 60 (Table 5.1-47) to review applicability and the compliance assessment.

Regulation IX,

performance for new or modified facilities in
specific source categories.

Region IX
Oversight
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
Permits
(40 CFR 60)
SCAQMD Establishes national emission standards to SCAQMD with EPA  See 40 CFR 63 (Table 5.1-47) to review applicability and the compliance assessment.
Regulation X, limit emissions of HAPs (or air pollutants Region IX
Permits identified by EPA as causing or contributing Oversight
(40 CFR 63) to the adverse health effects of air pollution
but for which NAAQS have not been
established) from facilities in specific
categories.
SCAQMD Establishes limits for emissions of NO, from SCAQMD Per Rule 2001, NO RECLAIM facilities are exempt from the provisions of Rule 1134. Therefore,
Rule 1134 the stationary gas turbines. Rule 1134 is not applicable to the project.
SCAQMD Establishes limits for emissions of NO, from SCAQMD Per Rule 2001, NOx RECLAIM facilities are exempt from the provisions of Rule 1135. Therefore,
Rule 1135 the electricity generating systems. Rule 1135 is not applicable to the project.
SCAQMD Establishes limits for emissions of NO, from SCAQMD Per Rule 2001, NOx RECLAIM facilities are exempt from the provisions of Rule 1146. Therefore,
Rule 1146 industrial, institutional, and commercial Rule 1146 is not applicable to the project.
boilers, steam generators, and process
heaters.
SCAQMD Provides for the review of new and modified SCAQMD Rule 1303(a) — BACT: BACT shall be applied to any new or modified source which results in an
Regulation XIlI, sources and provide mechanisms, including emission increase of any nonattainment air contaminant, any ozone-depleting compound, or
Permits the use of BACT and emission offsets, by ammonia.
(NSR) which authorities to construct such sources The BACT requirements of Rule 1303 apply regardless of any modeling or offset exemption in
may be granted for non-RECLAIM pollutants. Rule 1304. Therefore, a complete top-down BACT analysis was conducted for emissions of CO, VOC,
SO,, PMyg, PM35, and GHG. The proposed BACT emission limits are presented in Section 5.1.8.2 (see
Appendix 5.1D). A BACT analysis for NO, was conducted as part of compliance with Rule 2005.
Rule 1303(b)(1) — Modeling: As part of the NSR permit approval process, an air quality dispersion
analysis must be conducted using a mass emissions-based analysis contained in the Rule or an
approved dispersion model to evaluate impacts of increased criteria pollutant emissions from any
new or modified facility on ambient air quality.
The Project Owner conducted air dispersion modeling to demonstrate that the auxiliary boiler will
not cause a violation, or make significantly worse an existing violation, of any state or federal
ambient air quality standard. The gas turbines are exempt from modeling requirements per
Rule 1304(a)(2), with the exception of Regulation XX pollutants.
SCAQMD Rule 1303(b)(2) — Offsets: Unless exempt from offsets requirements pursuant to Rule 1304, emission

Regulation XIlI,

increases shall be offset by either Emission Reduction Credits approved pursuant to Rule 1309, or by
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TABLE 5.1-49
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality
LORS Purpose Regulating Agency Applicability/Compliance Assessment
Permits allocations from the Priority Reserve in accordance with the provisions of Rule 1309.1, or allocations
(NSR), Cont. from the Offset Budget in accordance with the provisions of Rule 1309.2. Offset ratios shall be 1.2-to-

1.0 for Emission Reduction Credits and 1.0-to-1.0 for allocations from the Priority Reserve, except for
facilities not located in the SCAB, where the offset ratio for Emission Reduction Credits only shall be
1.2-to-1.0 for VOC, NOy, SO,, and PMjg, and 1.0-to-1.0 for CO.

The Project Owner will provide sufficient VOC and PM10 Emission Reduction Credits to offset the
auxiliary boiler’s emissions at a 1.2-to-1.0 ratio; NOx emissions will be addressed through Regulation
XX. The gas turbines are exempt from offset requirements per Rule 1304(a)(2), with the exception of
Regulation XX pollutants.

Rule 1303(b)(3) — Sensitive Zone Requirements: Unless credits are obtained from the Priority
Reserve, facilities located in the SCAB are subject to the Sensitive Zone requirements specified in
California Health & Safety Code Section 40410.5.

The AEC is located in Zone 1. Therefore, the Project Owner will obtain Emission Reduction Credits
from Zone 1 only to offset emissions from the auxiliary boiler. The gas turbines are exempt from
offset requirements per Rule 1304(a)(2), with the exception of Regulation XX pollutants.

Rule 1303(b)(4) — Facility-wide Compliance: The project will comply with all applicable rules and
regulations of the SCAQMD.

Rule 1303(b)(5)(A) — Alternative Analysis: Conduct an analysis of alternative sites, sizes, production
processes, and environmental control techniques for such proposed source and demonstrate that the
benefits of the proposed project outweigh the environmental and social costs associated with that
project.

As a matter of law, the AEC is not required to consider offsite alternatives. Public Resources Code
Section 25540.6(b) states: “The commission may also accept an application for a noncogeneration
project at an existing industrial site without requiring a discussion of site alternatives if the
commission finds that the project has a strong relationship to the existing industrial site and that it is
therefore reasonable not to analyze alternative sites for the project.” The AEC has a strong
relationship to the existing industrial site, as a power plant has been located on this site for nearly 60
years. Therefore, in enacting Public Resources Code Section 25540.6, the Legislature determined that
it is reasonable not to analyze offsite alternatives for projects with such a strong relationship to an
existing industrial site. Although the applicant is not required to consider offsite alternatives, the
Project Owner did consider alternative technologies. Alternative equipment technologies were
rejected because of their environmental effects or their inability to meet the project objectives.

Rule 1303(b)(5)(B) — Statewide Compliance: Demonstrate prior to the issuance of a PTC that all major
stationary sources, as defined in the jurisdiction where the facilities are located, that are owned or
operated by such person (or by any entity controlling, controlled by, or under common control with
such person) in the State of California are subject to emission limitations and are in compliance or on
a schedule for compliance with all applicable emission limitations and standards under the CAA.
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TABLE 5.1-49
Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
SCAQMD The Project Owner has certified in SCAQMD Form 400-A that all major sources under its ownership or
Regulation XIll, control in the State of California are in compliance with all federal, state, and local air quality rules
Permits and regulations.

(NSR), Cont. Rule 1303(b)(5)(C) — Protection of Visibility: Conduct a modeling analysis for plume visibility in

accordance with the procedures specified in Appendix B if the net emission increase from the new or
modified source exceeds 15 tpy of PM1o or 40 tpy of NOy; and the location of the source, relative to
the closest boundary of a specified federal Class | area, is within 28 km.

Emissions of PM1g and NO, will exceed the emissions thresholds; however, the distance to the
nearest Class | area is approximately 53 km. Therefore, a visibility analysis is not required.

Rule 1303(b)(5)(D) — Compliance through CEQA: Because the CEC certification process is a certified
regulatory program that is the functional equivalent of the CEQA process, the applicable CEQA
requirements have been addressed in this AFC.

Rule 1304.1 — Require the payment of fees to generate air quality improvements within the project
area consistent with the SCAQMD’s approved Air Quality Management Plan.

SCAQMD Provides for the review of new and modified SCAQMD The Executive Officer shall deny the Permit for a new major polluting facility; or major modification
Rule 1325, sources and to provide mechanisms, to a major polluting facility; or any modification to an existing facility that would constitute a major
Permits including the use of lowest achievable polluting facility in and of itself (i.e., the PTE 100 tpy or more of PM, s or its precursors), unless each
(Federal PMys emissions rate (LAER) and emission offsets, of the following requirements is met:

NSR) by which authorities to construct such

(A) LAER is employed for the new or relocated source or for the actual modification to an existing

sources may be granted for PM;s. source: and
H

(B) Emission increases shall be offset at a ratio of 1.1-to-1.0 for PM, s and at the ratio required in
Regulation XIlI or Rule 2005 for NOx and SO, as applicable; and

(C) Certification is provided by the owner/operator that all major sources, as defined in the
jurisdiction where the facilities are located, that are owned or operated by such person (or by any
entity controlling, controlled by, or under common control with such person) in the State of
California are subject to emission limitations and are in compliance or on a schedule for compliance
with all applicable emission limitations and standards under the CAA; and

(D) An analysis is conducted of alternative sites, sizes, production processes, and environmental
control techniques for such proposed source and demonstration made that the benefits of the
proposed project outweigh the environmental and social costs associated with that project.

The AEC will not exceed the 100-tpy threshold for PM, s (or PM,.s precursors on a per-pollutant
basis). Therefore, Rule 1325 is not applicable to AEC.

SCAQMD Provides for the review of new and modified SCAQMD Best Available Control Technology for Toxics (T-BACT) shall be applied to any new or modified source
Rule 1401, sources of TAC emissions to evaluate of TACs where the source risk is a cancer risk greater than 1 in 1 million (1 x 10%), a chronic hazard
Permits potential public exposure and health risk, to

EG1016151020PDX 5.1-61



SECTION 5 ENVIRONMENTAL INFORMATION

TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment
(Toxics mitigate potentially significant health risks index greater than 1.0, or an acute hazard index greater than 1.0. Cancer burden must be less than
NSR) resulting from these exposures, and to 0.5 for projects with cancer risks greater than 1 in 1 million (1 x 10°9).
provide net health risk benefit_s by improving The predicted MICR at the maximum exposed individual resident (MEIR) and maximum exposed
the I?\_/el of control when existing sources are individual worker (MEIW) for the project are 2.5 and 0.10 in 1 million, respectively. The maximum
modified or replaced. predicted chronic and acute hazard indices for the project are 0.013 and 0.021, respectively. These
values are below the PTC or PTO facility thresholds for cancer risk of 10 in 1 million and the chronic
and acute hazard index of 1.0. The predicted MICR at the MEIR and MEIW are 1.1 and 0.043,
respectively, for an individual combined-cycle turbine; 0.11 and 0.0034, respectively, for an individual
simple-cycle turbine; and 0.12 and 0.018, respectively, for the auxiliary boiler. Although the
combined-cycle turbine cancer risks exceed the individual unit threshold of 1 in 1 million, the AEC will
employ emission controls considered to be T-BACT. The associated cancer burden for AEC is
significantly less than 0.5. Therefore, the AEC will comply with Rule 1401.
SCAQMD Allows new sources of air pollution to be SCAQMD with EPA  See 40 CFR 52 (Table 5.1-47) to review applicability and the compliance assessment.
Regulation XVII,  constructed, or existing sources to be Region IX
Permits modified in areas classified as attainment, Oversight
(PSD) while preserving the existing ambient air
quality levels, protecting public health and
welfare, and protecting Class | areas (e.g.,
national parks and wilderness areas).
SCAQMD Provides for the review of new and modified SCAQMD Rule 2005(b)(1)(A) — BACT: BACT shall be applied to any new or modified source which results in an
Regulation XX, sources and to provide mechanisms, emission increase of any nonattainment air contaminant, any ozone-depleting compound, or
Permits including the use of BACT and emission ammonia.

(NOy RECLAIM)

offsets, by which authorities to construct
such sources may be granted for RECLAIM
pollutants.

A complete top-down BACT analysis was conducted for emissions of NOy. The proposed BACT
emission limits are presented in Section 5.1.8.2 (see Appendix 5.1D). A BACT analysis for CO, VOC,
SO3, PMsg, PM3 5, and GHG was conducted as part of compliance with Rule 1303.

Rule 2005(b)(1)(B) — Modeling: As part of the NSR permit approval process, an air quality dispersion
analysis must be conducted for NOx using a mass emissions-based analysis contained in the Rule or
an approved dispersion model, to evaluate impacts of increased NOy emissions from any new or
modified facility on ambient air quality.

An air quality dispersion analysis was conducted for NOy using the AERMOD dispersion model.
Rule 2005(b)(2) — Offsets: NOy emission increases shall be offset using RTCs at a ratio of 1.0-to-1.0.

The AEC will participate in the NOx RECLAIM program and will secure the necessary offsets as
outlined in Section 5.1.8.2.

Rule 2005(e) — Trading Zone Requirements: Any increase in an annual allocation to a level greater
than the facility's starting plus nontradable allocations, and all emissions from a new or relocated
facility, must be fully offset by obtaining RTCs originated in one of the two trading zones. A facility in
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS

Purpose

Regulating Agency

Applicability/Compliance Assessment

Zone 1 may only obtain RTCs from Zone 1. A facility in Zone 2 may obtain RTCs from either Zone 1 or
2, or both.

The AEC is located in Zone 1. Therefore, the Project Owner will obtain RTCs from Zone 1 only.

Rule 2005(g)(1) — Statewide Compliance: Demonstrate, prior to the issuance of a PTC, that all major
stationary sources, as defined in the jurisdiction where the facilities are located, that are owned or
operated by such person (or by any entity controlling, controlled by, or under common control with
such person) in the State of California are subject to emission limitations and are in compliance or on
a schedule for compliance with all applicable emission limitations and standards under the CAA.

The Project Owner has certified in SCAQMD Form 400-A that all major sources under its ownership or
control in the State of California are in compliance with all federal, state, and local air quality rules
and regulations.

Rule 2005(g)(2) — Alternative Analysis: Conduct an analysis of alternative sites, sizes, production
processes, and environmental control techniques for such proposed source and demonstrate that the
benefits of the proposed project outweigh the environmental and social costs associated with that
project.

SCAQMD
Regulation XX,
Permits

(NOx RECLAIM),
Cont.

As a matter of law, the AEC is not required to consider offsite alternatives. Public Resources Code
Section 25540.6(b) states: “The commission may also accept an application for a noncogeneration
project at an existing industrial site without requiring a discussion of site alternatives if the
commission finds that the project has a strong relationship to the existing industrial site and that it is
therefore reasonable not to analyze alternative sites for the project.” The AEC has a strong
relationship to the existing industrial site, as a power plant has been located on this site for nearly
60 years. Therefore, in enacting Public Resources Code Section 25540.6, the Legislature determined
that it is reasonable not to analyze offsite alternatives for projects with such a strong relationship to
an existing industrial site. Although the Applicant is not required to consider offsite alternatives, the
Project Owner did consider alternative technologies. Alternative equipment technologies were
rejected because of their environmental effects or their inability to meet the project objectives.

Rule 2005(g)(3) — Compliance through CEQA: Because the CEC's certified regulatory program is the
functional equivalent of the CEQA process, the applicable CEQA requirements have been addressed
in this AFC.

Rule 2005(g)(4) — Protection of Visibility: Conduct a modeling analysis for plume visibility in
accordance with the procedures specified in Appendix B if the net emission increase from the new or
modified source exceeds 40 tpy of NO,; and the location of the source, relative to the closest
boundary of a specified federal Class | area, is within 28 km.

Emissions of NOx will exceed the emissions threshold; however, the distance to the nearest Class |
area is approximately 53 km. Therefore, a visibility analysis is not required.

Rule 2005(h) — Public Notice: The applicant shall provide public notice, if required, pursuant to

Rule 212.
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TABLE 5.1-49

Applicable Local Laws, Ordinances, Regulations, Standards, and Permits for Protection of Air Quality

LORS Purpose Regulating Agency Applicability/Compliance Assessment

The Project Owner will comply with the requirements for Public Notice outlined in Rule 212.
Rule 2005(i) — Rule 1401 Compliance: All new or modified sources shall comply with the requirements
of Rule 1401.
The Project Owner will comply with the requirements of Rule 1401 as demonstrated in Section 5.9,
Public Health.
Rule 2005(j) — Compliance with State and Federal NSR: The project will comply with all applicable
rules and regulations of the SCAQMD.

SCAQMD Implements the operating permit SCAQMD with EPA  See 40 CFR 70 (Table 5.1-47) to review applicability and the compliance assessment.

Regulation XXX,  requirements of Title V of the CAA as Region IX

Permits amended in 1990. Oversight

(Title V)

SCAQMD Exempts low-emitting facilities with actual SCAQMD This Rule shall apply to any facility that would, if it did not comply with the limitations set forth in

Rule 3008, Title
V Permits (PTE

emissions below a specific threshold from
federal Title V permit requirements by

either paragraphs (d)(1) or (d)(2) of Rule 3008, have the PTE air contaminants equal to or in excess of
the thresholds specified in Table 2, subdivision (b) of Rule 3001 — Applicability, or, for GHGs, 100,000

Limitations) limiting the facility’s PTE. or more tpy of COze.
The AEC will exceed the Title V thresholds listed in Rule 3001. As a result, AEC has submitted an
application to modify the existing Title V permit as part of the permitting process.

SCAQMD Incorporates by reference the provisions of SCAQMD with EPA  See 40 CFR 72 (Table 5.1-47) to review applicability and the compliance assessment.

Regulation XXXI,
Permits
(Acid Rain)

40 CFR 72 for purposes of implementing an
acid rain program that meets the
requirements of Title IV of the CAA.

Region IX
Oversight
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5.1.10 Agencies and Agency Contacts

Each level of government has adopted specific regulations that limit emissions from stationary combustion
sources, several of which are applicable to the AEC. The agencies having permitting authority for the AEC,
and their contact information, are shown in Table 5.1-50.

TABLE 5.1-50
Agency Contacts for Air Quality
Issue Agency Agencies Contacted
Regulatory oversight EPA Region IX Gerardo Rios
EPA Region IX

75 Hawthorne Street
San Francisco, CA 94105
(415) 947-3974

Regulatory oversight ARB Michael Tollstrup
Project Assessment Branch
California Air Resources Board
1001 "I" Street
Sacramento, CA 95814
P.O. Box 2815
Sacramento, CA 95812
(916) 322-6026

Permit issuance, enforcement SCAQMD Marcel Saulis
South Coast Air Quality Management District
21865 Copley Drive
Diamond Bar, CA 91765
(909) 396-2662

5.1.11 Permits and Permit Schedule

A PTC application has been submitted to SCAQMD as part of the CEC licensing process. The PTC includes
permitting forms for the federal Title IV and Title V permitting programs. SCAQMD is responsible for issuing
the required construction permits related to air quality. Consistent with the CEC siting regulations, SCAQMD
must issue a preliminary determination of compliance within 180 days after issuing the application
completeness determination letter. If all requirements of the SCAQMD rules are met, SCAQMD will issue a
determination of compliance to the CEC within 240 days after the acceptance of the application as
complete. Upon approval of the project by the CEC, a determination of compliance serves as the SCAQMD
PTC. A PTO will be issued by SCAQMD after construction and demonstration of compliance with the PTC.
Title IV and Title V permits are also issued by SCAQMD as a federal delegate under the CAA after the final
Commission Decision.

5.1.12 References
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5.2 Biological Resources

This section describes the potential effects of the construction and operation of the Alamitos Energy Center
(AEC) on biological resources. Section 5.2.1 presents the project setting and Section 5.2.2 discusses the
affected environment, including an overview of the region, habitats and vegetation communities, and
special-status species. Section 5.2.3 presents an environmental analysis of the project, including standards
of significance, potential impacts of construction and operation of the AEC facility, and impacts to
special-status species. Section 5.2.4 describes cumulative effects. Section 5.2.5 proposes mitigation
measures. Section 5.2.6 describes the laws, ordinances, regulations, and standards (LORS) that apply to the
project. Section 5.2.7 states that no additional permits are required, and Section 5.2.8 contains the
references used to prepare this section.

5.2.1 Setting

AES Alamitos Energy, LLC, will construct, own, and operate the AEC, a natural-gas-fired, air-cooled,
combined-cycle and simple-cycle, electrical generating facility in Long Beach, California. The proposed AEC
will have a nominal generating capacity of 1,040 megawatts (MW). The AEC will be constructed on the site
of the existing AES Alamitos Generating Station (AGS), located on an approximately 21-acre site within a
larger, 71.1-acre parcel.

The AEC will feature two gas turbine power blocks. Combined-cycle power block will consist of two natural-
gas-fired combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery
steam generators (HRSG), one steam turbine generators, an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment. Simple-cycle power block will consist of four simple-cycle LMS-100 CTGs with
fin-fan coolers and ancillary facilities.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area.
The demand is caused in large part by the closure of the San Onofre Nuclear Generating Station and the
anticipated retirement of the older, natural-gas-fired generation currently using once-through ocean water-
cooling (OTC). As a result of the promulgation of the California State Water Resources Control Board’s
(SWRCB) Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling
(SWRCB, 2010), more than 4,000 MW of OTC generation are expected to be retired in the Los Angeles local
electrical reliability area by December 31, 2020.

The AEC will use water provided by the City of Long Beach Water Department (LBWD) for construction,
operational process, and sanitary uses but at substantially lower volumes than the existing AGS historically
has used. This water will be supplied through existing, onsite water lines. The AEC will include a new,
1,000-foot process/sanitary wastewater pipeline to the first point of interconnection with the existing LBWD
sewer system, the potential upgrade of an additional 4,000 feet of existing pipeline downstream from the
first point of interconnection, and the elimination of the current practice of treatment and discharge of
process/sanitary wastewater to the San Gabriel River. Stormwater runoff from the power block areas will be
directed to oil/water separators and to an existing retention basin and then ultimately discharged to the

Los Cerritos channel via existing stormwater outfalls.

The AEC will interconnect to the existing, Southern California Edison (SCE) 230-kilovolt (kV) switchyard
adjacent to the north side of the AGS. Natural gas will be supplied to the AEC via the existing, offsite,
30-inch-diameter pipeline owned and operated by Southern California Gas Company (SoCalGas) that
currently serves Units 5 and 6 of the AGS. The AEC will require construction of new natural gas-metering
facilities and construction of two new natural gas compressor buildings within the AEC footprint.

The AEC is designed to serve both peak and intermediate loads with the added capabilities of rapid startup,
significant turndown capability (ability to turn down to a low load), and fast ramp rates. As California’s
intermittent renewable energy portfolio continues to grow, operating in either load-following or partial
shutdown mode will become necessary to maintain electrical grid reliability, thus placing an increased
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importance upon the rapid startup, high turndown, steep ramp rate, and superior heat rate employed at the
AEC.

As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles basin subarea and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by supplying
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By virtue of its location in a transmission constrained load center, the AEC
also helps to avoid potential transmission line overloads and can provide reliable local energy supplies when
electricity from more distant generating resources is unavailable. In recognition of its critical grid reliability
benefits, the AEC combined-cycle CTGs were selected by SCE in its Local Capacity Requirements Request for
Offer on November 5, 2014, and the simple-cycle CTGs will meet the capacity needs anticipated to be
identified in future California Public Utilities Commission Long-term Procurement Plans.

Owing to the critical need for generating capacity at the AEC site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given that the removal of
existing Units 1 through 6 is not required for construction of the AEC, the continued operation of the AGS
will not impede AEC construction. Demolition of the retired and decommissioned turbine peaking
generating Unit 7 and fuel tank, ancillary equipment, small maintenance shops, and two retention basins will
be required for site preparation for the construction of the AEC. Construction and site preparation activities
at the AEC site are anticipated to last 56 months, from the first quarter of 2017 until the third quarter of
2021. The project will commence construction with the removal of former Unit 7’s building and ancillary
equipment, fuel storage tank, tank berms, small maintenance shops, and two wastewater retention basins
in January 2017 to make room for construction and laydown area for the AEC CCGT. Construction of the AEC
CCGT will commence during the second quarter of 2017 and will be completed by the second quarter of
2020. The AEC CCGT is expected to commence commercial operation before May 1, 2020. Construction of
the AEC SCGT is scheduled to proceed from the second quarter of 2020 through the third quarter of 2021,
and Power Block 2 is expected to commence commercial operation in the third quarter of 2021. A
temporary construction access road may be constructed offsite beginning at the intersection of Studebaker
Road and Loynes Drive traveling southeast to the AEC site. Construction of the AEC will require the use of
onsite laydown areas (approximately 8 acres dispersed throughout the existing site) and an approximately
10-acre laydown area located adjacent to the existing site.

5.2.2 Affected Environment

This section provides an overview of the region, including discussions of wetlands and other natural
resource areas, habitats, designated critical habitat, and special-status plants and animals.2? The regional
overview of the project area includes, but is not limited to, the area within 10 miles of the AEC site.

The AEC site is approximately 10 to 15 feet above mean sea level and can be found on the U.S. Geological
Survey (USGS) Los Alamitos, California 7.5-minute series topographic quadrangle within Section 02,
Township 05 north, Range 12 west (San Bernardino Meridian). The AEC site is located 0.25 mile south of
State Route (SR) 22 and north of Westminster Avenue. Land use in the region primarily includes urban
development, industrial areas, undeveloped land, parklands, open space, and wetlands preserves.

A description of regional biogeography, wetlands and other sensitive natural resources was obtained from
reference sources including, but not limited to, the Ecological Subregions of California (United States
Department of Agriculture [USDA], 1997), the California Department of Fish and Wildlife (CDFW) Biological
Information and Observation System (BIOS, 2015), and the California Wetlands Information System

(DWR, 2007). The U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) was also

27 ps used in this AFC, the term “special-status” species does not mean listed as threatened, endangered or candidate species under the federal
Endangered Species Act or the California Endangered Species Act. Instead, the term “special-status” species is a more expansive term, employed by
many agencies. The term special-status has no relationship to the legal status of any particular species.
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gueried to determine the location of reported wetlands in proximity to the site (USFWS, 2015). These
sources, as well as aerial photographs and USGS topographical maps, were consulted to determine the
terrestrial and aquatic biological resources with potential to occur within 10 miles of the AEC site.

A list of sensitive biological resources for the region including natural communities and special-status plant
and wildlife species was compiled for the project using the CDFW California Natural Diversity Database
(CNDDB) RareFind database (CDFW, 2015b) as well as other publicly available studies, information and
resources. A list of potentially occurring sensitive biological resources was generated for the region based on
the combined results of these reference sources. Appendix 5.2A includes tables listing regional
special-status plant and wildlife species, Appendix 5.2B provides a CNDDB RareFind checklist and

Appendix 5.2C is a list of observed species during the site reconnaissance survey.

5.2.2.1 Threatened, Endangered, Candidate or Special-Status Species Onsite

Threatened, Endangered, Candidate or Special-status - Plant Species. Based on the previously developed
nature of the existing AGS, there are no significant biological resources on the AEC site. No federal or state
threatened, endangered or candidate plant species occur on the AEC site. No natural habitats or wetlands
are present at the existing AGS property. No special-status plant species occur on the AEC site.

Threatened, Endangered, Candidate, or Special-Status - Wildlife Species. No federal or state listed
threatened, endangered or candidate wildlife species occur on the AEC site or AGS property. No
special-status wildlife species occur on the AEC site or AGS property. No natural habitats or wetlands are
present on the AEC site or AGS property.

5.2.2.2 Threatened, Endangered, Candidate, or Special-Status Species within a 1-Mile
Radius

Threatened, Endangered, Candidate, or Special-status Plant Species. The AEC is located entirely within
existing developed areas dominated by landscaping plants and sparse patches of ruderal vegetation. There is
no natural habitat; therefore, the AEC will not affect any special-status plant species.

Seven special-status plant species have been documented within a 1-mile radius of the AEC site, which
include the following:

e Coast woolly-heads (Nemacaulis denudata var. denudate; California Native Plant Society [CNPS] Rare
Plant Rank 1B.2) occurs in dunes and coastal habitats (Calflora, 2015).

e Coulter’s goldfields (Lasthenia glabrata ssp. coulteri; Rare Plant Rank 1B.1) occurs in coastal salt
marshes, playas, and vernal pools (CDFW, 2015b).

e Estuary seablite (Suaeda esteroa; Rare Plant Rank 1B.2) occurs in coastal salt marshes in clay, silt, and
sand substrates (CDFW, 2015b).

e Mud nama (Nama stenocarpa; Rare Plant Rank 2B.2) occurs in marshes and swamps (CDFW, 2015b).

e Salt marsh bird’s beak (Chloropyron maritimum ssp. maritimum; federally- and state-listed endangered,
Rare Plant Rank 1B.2) occurs in within the higher zones of salt marshes (CDFW, 2015b).

e Salt Spring checkerbloom (Sidalcea neomexicana; Rare Plant Rank 2B.2) occurs in playas, chaparral,
coastal scrub, lower montane coniferous forest, and Mojavean desert scrub habitats (CDFW, 2015b).

e San Bernardino aster (Symphyotrichum defoliatum; Rare Plant Rank 1B.2) occurs in meadows and seeps,
cismontane woodland, coastal scrub, lower montane coniferous forest, marshes and swamps, valley and
foothill grassland habitats (CDFW, 2015b).

e Southern tarplant (Centromadia parryi ssp. australis; Rare Plant Rank 1B.1) typically occurs in seasonally
moist (saline) grasslands and in lowlands near the coast (Calflora, 2015).

There is no suitable habitat for these species within the AEC site.
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Threatened, Endangered, Candidate, or Special-Status Wildlife Species. Within a 1-mile radius of the AEC
site, one federally and state-listed endangered bird species (California least tern [Sterna antillarum browni),
one federally threatened reptile species (green sea turtle [Chelonia mydas]), and one state-listed
endangered bird species (Belding’s savannah sparrow [Passerculus sandwichensis beldingi]) have been
documented (CDFW, 2015b). No state fully protected species have been observed within 1 mile of the AEC
site. Three state species of special concern (SSC), including one reptile (coast horned lizard [Phrynosoma
blainvilliil), one bird species (burrowing owl [Athene cunicularia]), and one mammal species, the south coast
marsh vole (Microtus californicus stephensi) included on the CDFW Special Animals list were reported
(CDFW, 2015b). Five invertebrate species (western tidal-flat tiger beetle [Cicindela gabbii], sandy beach tiger
beetle [Cicindela hirticollis gravid], western beach tiger beetle [Cicindela latesignata latesignatal, senile tiger
beetle [Cicindela senilis frosti], and monarch butterfly [Danaus plexippus]) that are included on the CDFW
Special Animals list were documented (CDFW, 2015b). Of these five invertebrate species, the monarch
butterfly is also a species of common conservation concern by the United Nations Environment Programme
(UNEP) and U.S. Forest Service (USFS) species of special concern. Descriptions of these species are provided
in the following sections.

Federal Endangered Species Act Species. One federally listed bird species and one federally listed reptile
species have been documented within 1 mile of the AEC site. There is no suitable forage or nesting habitat
for these species on the AEC site.

e (California Least Tern — California least tern is a federally and state-listed endangered species. This
species has long narrow wings and a broad forked tail. The body is white with pale gray and it has black
tipped wings. The head is black capped with a white streak across the forehead and the bill is yellow
with a black tip. This species forages for fish in open water habitats including near-shore ocean waters,
tidal channels, and estuaries. This species breeds along the California coast from the San Francisco Bay
into Northern Baja California. Nest sites include open sandy areas, dirt, and dry mud near suitable
foraging habitat. Two acres have been established at the Los Cerritos Wetlands as a California least tern
nesting site (City of Long Beach, 2006), but nesting has not been observed at this location (CDFW,
2015b).

e Green Sea Turtle — Green sea turtle is a federally threatened species throughout its Pacific range. The
geographic range of the green sea turtle population in the Pacific Ocean is hard to define because this
species is highly migratory; therefore, the western coasts of the United States, Canada, and Mexico
constitute shared habitat for Pacific green sea turtles (National Marine Fisheries Service and USFWS,
1998).This species is the largest of the cheloniids and adults can exceed 1-meter carapace length and
100 kg in weight. They are common as far north as San Quintin Bay in Baja California, but uncommon
along the California coast (CaliforniaHerps, 2013). No nesting habitat has been identified within the west
coast of the United States. This species has been documented regularly in San Diego Bay because of
warm water effluent from a power generating station (National Marine Fisheries Service and USFWS,
1998). Another small colony has taken up residence where warm water is discharged into the brackish
mouth of the San Gabriel River from the existing Long Beach power plants (the Los Angeles Department
of Water and Power’s Haynes Generating Station and AES AGS) (CaliforniaHerps, 2013). A green sea
turtle was observed in the area within the San Gabriel River Channel in 2010 between East 2nd Street
and East 7th Street (CDFW, 2015b).

California Endangered Species Act Species. One bird species listed under the California Endangered Species
Act (CESA) has been observed west of the AEC site, within the same general area as the Los Cerritos
Wetlands.

e Belding’s Savannah Sparrow — Belding’s savanna sparrow is a state-listed endangered species. This
subspecies is distinguished from the more common northern subspecies by a longer and thicker bill,
darker and thicker streaks on the underside, darker and coarser streaks on the upper side, and darker
marks on the face. Belding’s savanna sparrows occur in coastal salt marshes from Santa Barbara south to
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San Diego. This species forages on the ground for insects, snails and other invertebrates, and seeds.
Breeding appears to begin in early March. Nests are constructed on the ground in areas of dense
vegetation including pickleweed and salt grass. Belding’s savannah sparrows have been documented in
the Bolsa Chica wetlands and the Seal Beach National Wildlife Refuge and in the same general area as
the Los Cerritos Wetlands (CDFW, 2015b).

State Fully Protected Species. No state fully protected species have been observed within 1 mile of the AEC
site.

CDFW Species of Concern. Three CDFW species of special concern, the coast horned lizard, burrowing owl,
and South coast marsh vole, have been reported within 1 mile of the AEC site (CDFW, 2015b). Coast horned
lizard occurs in valley-foothill hardwood, conifer and riparian habitats, pine-cypress, juniper, and annual
grassland habitats throughout the central and southern California coast. They inhabit open country,
especially sandy areas, washes, flood plains, and wind-blown deposits (Zeiner et al., 1990). Two historical
occurrences of this this species were documented (1952 and 1961) in the project vicinity, but both are
assumed to be extirpated because of development (CDFW, 2015b). Burrowing owl was documented in
1980-1981 in the general vicinity of Seal Beach (CDFW, 2015b). This species occurs in annual and perennial
grasslands, deserts, and shrublands with low-growing vegetation (Zarn, 1974). The project area lacks
suitable habitat for these species and they are not expected to occur within the project area. South coast
marsh vole was documented in the vicinity of the Seal Beach Naval Weapons Station in 1968 (CDFW, 2015b).

CDFW Special Animals. Five invertebrate species included on the CDFW Special Animals list were
documented within 1 mile of the AEC site: western tidal-flat tiger beetle, sandy beach tiger beetle, western
beach tiger beetle, senile tiger beetle, and monarch butterfly (CDFW, 2015b). According to CDFW (2015b),
western tidal-flat tiger beetle inhabits estuaries and mudflats along the southern California coast and this
species was last observed in 1998. Sandy beach tiger beetle inhabits areas adjacent to nonbrackish water
along the California coastline and this species is presumed to be extirpated from the historical location
sampled in Naples in 1979 (CDFW, 2015b). Western beach tiger beetle is also presumed to be extirpated
from its historical occurrence recorded from 1945; this species has similar habitat requirements as the sandy
beach tiger beetle (CDFW, 2015b). Senile tiger beetle occurs in mudflats and beaches of coastal southern
California; it is presumed to be extirpated from its recorded occurrence location (CDFW, 2015b). Monarch
butterfly is a USFS species of special concern and a UNEP species of common conservation concern (USFS,
2012; UNEP, 2004). Because suitable habitat does not exist in the project vicinity and most of the recorded
occurrences are presumed to be extirpated, these species are not expected to occur within the project area.

5.2.2.3 Regional Overview

The AEC site lies within the Los Angeles Plain subsection of the Southern California Coast Section

(USDA, 1997). This subsection is characterized by flat floodplains and terraces and very gently sloped alluvial
fans with small areas of marine terraces. Steep hills and mountains including parts of the Santa Monica and
San Gabriel mountains are found in the northern part of this subsection; parts of the San Jose and Puente
hills are found along the eastern edge of the subsection. Historically, the predominant natural plant
communities in the Los Angeles Plain included grasslands, shrub lands, salt marshes, dunes, and woodlands
(USDA, 1997). Extensive urban development throughout the region has replaced most of the natural
communities with urban development, and natural areas are restricted to scattered open space preserves
and other protected areas. Current land use within the region is predominantly urban development
including the communities of Long Beach, Seal Beach, Los Alamitos, Westminster, Cypress, Hawaiian
Gardens, La Palma, Lockwood, and Bellflower. These areas are characterized by a mixture of commercial,
industrial, and residential development interspersed with landscaped parks (Figure 5.2-1).

The regional climate is moderated by marine influences with a mean annual temperatures ranging from
about 53 to 72°F. The mean annual precipitation is about 13 inches, with most of the rainfall occurring
between November and March.
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The AEC site is approximately 1.9 miles inland from the Pacific Ocean. The San Gabriel River is located
immediately along the eastern boundary of the AEC site. In this area, the river has been channelized
between levees that are maintained by the Los Angeles Department of Power and Water. The Los Cerritos
Channel is located immediately along the west side of the site. Two side channels from the Los Cerritos
Channel are used as cooling water intakes for the AGS; these channels will not be used for the AEC because
the AEC does not utilize once-through cooling. The AEC site is located within the San Gabriel Watershed in
the South Coast Hydrologic Region (BIOS, 2015).

5.2.2.4 Regional Wetlands and Other Resource Areas within a 10-Mile Radius

Several ecological reserves, wetland preservation sites, and designated open spaces occur in the regional
vicinity. These areas provide important habitat for migratory birds along the Pacific Flyway as well as habitat
for several special-status plants and animals. The locations of these areas in relation to the AEC are shown in
Figure 5.2-1. NWI-listed aquatic and wetland habitats in the project area, including any potential
jurisdictional and nonjurisdictional wetlands, are shown in Figures 5.2-2a through 5.2-2e. For purposes of
these figures, wetlands as defined by the Coastal Act are included, which encompass “lands within the
coastal zone which may be covered periodically or permanently with shallow water and include saltwater
marshes, freshwater marshes, open or closed brackish water marshes, swamps, mudflats, and fens” (Coastal
Act Section 30121).

The closest offsite habitat, the Los Cerritos Wetlands, is approximately 2,400 feet west of the AEC. Other
habitats within a 10-mile radius of the AEC site are approximately 1 to 6 miles away from the site. Each of
these areas is briefly described below.

e Los Cerritos Wetlands — The Los Cerritos Wetlands complex is an approximately 500-acre site that is
located approximately 2,400 feet west of the AEC site. Approximately 2 acres of this site have been
established as a California least tern nesting site (City of Long Beach, 2006). This site also has the
potential to support other wildlife species.

e Jack Dunster Marine Biological Reserve — The Jack Dunster Marine Biological Reserve, located
approximately 1 mile west of the AEC site, is a 2.7-acre site that contains 1.5 acres of land and 1.2 acres
of shallow water that was been constructed on the northwestern side of the Los Cerritos Channel.
Habitats that are represented in this small reserve include coastal sage scrub, coastal marsh, intertidal
mudflats, and rocky intertidal (City of Long Beach, 2012a). The reserve provides habitat for waterfowl
and fish.

o Seal Beach National Wildlife Refuge — The Seal Beach National Wildlife Refuge is located approximately
1.8 miles south of the AEC site within the boundaries of the Seal Beach Naval Weapons Station. The
refuge includes 911 acres of remnant saltwater marsh in the Anaheim Bay estuary. The refuge provides
important habitat for a number of migratory birds as well as three endangered species including the
light-footed clapper rail (Rallus longirostris levipes), California least tern, and Belding’s savanna sparrow.

e Bolsa Chica Ecological Reserve — The Bolsa Chica Ecological Reserve are located approximately 4.7 miles
southeast of the AEC site. This coastal estuary encompasses approximately 1,300 acres, one-third of
which is owned by the State and managed as the Bolsa Chica Ecological Reserve. Approximately
80 percent of the wetland is composed of a mixture of salt marsh and open mudflats with the remaining
20 percent consisting of open water. The Huntington Harbor is the only area fully open to tidal flows.
Tidal flows to the inner parts of Bolsa Bay, including the ecological reserve, are controlled by floodgates
operated by the CDFW. Over 300 species of birds have been observed at these wetlands including
32 special-status birds such as the California least tern, western snowy plover (Charadrius alexandrinus
nivosus), Belding’s savanna sparrow, and light-footed clapper rail. Several special-status plants,
amphibians, reptiles, and mammals are also known to occur in this area including southern tarplant,
Coulter’s goldfields (Lasthenia glabrata ssp. coulteri), San Diego horned lizard (Phrynosoma coronatum
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blainvillii), western pond turtle (Emys marmorata), silvery legless lizard (Anniella pulchra), and the
southern California salt marsh shrew (Sorex ornatus salicornicus).

Golden Shore Marine Biological Reserve Park —In 1997, the City of Long Beach’s Golden Shore Marine
Biological Reserve Park, located approximately 5.9 miles west of the AEC site, was originally a launch
ramp and parking lot that was converted into 6.4 acres of intertidal and subtidal wetlands habitat as
mitigation for the conversion of 20 acres of Shoreline Park into the Aquarium of the Pacific and the
Rainbow Harbor commercial/recreation attraction (City of Long Beach, 2012b). This reserve park has salt
marsh vegetation, which provides habitat for waterfowl and fish.

5.2.2.5 Regional Sensitive Habitat Types Identified in the CNDDB and Critical Habitat

within a 10-Mile Radius

Habitats types identified within 10 miles of the AEC site include natural communities identified by the
CNDDB, including southern coastal salt marsh, southern foredunes, and southern dune scrub. Critical habitat
for western snowy plover is also present in the project region. Regional habitat types and critical habitat
areas within 10 miles of the AEC site are shown in Figure 5.2-3. Descriptions of these areas are provided
below.

Regional Habitat Types within a 10-Mile Radius.

Southern Coastal Salt Marsh — Southern coastal salt marsh habitat occurs approximately 1.6 miles from
the AEC site. This habitat type occurs in areas subject to regular tidal flooding by salt water such as
sheltered inland bays, estuaries, and lagoons. The distribution of plant species within the salt marsh is
often in distinct zones based on the frequency and duration of tidal flooding. Typically, California
cordgrass (Spartina folosia) occurs at the lowest elevations adjacent to open water that are subject to
regular, prolonged tidal inundation. The mid-elevation areas of the marsh are typically characterized by
pickleweed (Salicornia virginica) and are generally subject to cyclical inundation during high tides and
drying during low tides. The upper marsh zone is generally subject to flooding for short durations and
only during higher high tides. It supports a more diverse mixture of plant species including pickleweed,
saltgrass (Distichlis spicata), alkali heath (Frankenia salina), alkali weed (Cressa truxillensis), California
seablite (Suaeda californica), and marsh jaumea (Jaumea carnosa).

The historical extent of salt marsh habitat throughout the south coast region has been dramatically
reduced as a result of urban coastal development. Today, this community is restricted to isolated
patches surrounded by development or in designated protected areas. In the regional vicinity of the AEC
site, southern coastal salt marsh habitat is found in the Jack Dunster Marine Biological Reserve located
approximately 1 mile from the AEC site, Seal Beach National Wildlife Refuge located approximately

1.8 miles from the AEC site, Bolsa Chica Ecological Reserve located approximately 4.7 miles from the
AEC site, and the Golden Shore Marine Biological Reserve Park located approximately 5.9 miles from the
AEC site (Figure 5.2-3).

Southern Foredunes — Southern foredunes habitat is similar to active sand dunes but is subject to less
wind, has more stable sand, and greater availability to groundwater; therefore, the area supports the
establishment of plant species that further stabilize the dunes. As with other natural habitats, the
historical extent of foredunes in southern California has been dramatically reduced as a result of urban
coastal development. Native plant species commonly found in this habitat include beach morning glory
(Calystegia soldanella), beach bur (Ambrosia chamissonis), and common eucrypta (Eucrypta
chrysanthemifolia). Southern foredune habitat has been mapped approximately 4.7 miles southeast of
the AEC site within the Bolsa Chica Ecological Reserve (Figure 5.2-3).

Southern Dune Scrub — Southern dune scrub is characterized as a dense coastal scrub community of
scattered shrubs, subshrubs, and herbs that are typically less than 1 meter tall, often associated with a
high percentage of cover. This habitat type is drier, fairly warmer, and experiences less onshore wind
compared to central and northern dune scrub habitats. Native plants commonly found in this habitat
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include beach saltbush (Atriplex leucophylla), California croton (Croton californicus), California ephedra
(Ephedra californica), mock heather (Ericameria ericoides), dune lupine (Lupinus chamissonis), desert
thorn (Lycium brevipes), prickly pear (Opuntia sp.), lemonade berry (Rhus integrifolia), and jojoba
(Simmondsia chinensis) (Holland, 1986). This habitat type occurs approximately 5 miles southeast of the
AEC (Figure 5.2-3).

Critical Habitat within a 10-Mile Radius.

e Western Snowy Plover — Critical habitat for the federally listed snowy plover occurs approximately
4.7 miles from the AEC site in the Bolsa Chica Ecological Reserve (Figure 5.2-3) (USFWS, 2012).

5.2.2.6 Regional Threatened, Endangered, or Candidate Species; Regional Special-status
Species

Regional and local species information was compiled from a variety of sources and is provided in

Appendix 5.2A. The appendix lists all species historically found or with the potential to occur in the project

region as well as regional species listed as threatened, endangered or candidate species under the federal

Endangered Species Act (ESA) and the CESA (Fish and Wildlife Code, Sections 2050 et seq.).

Appendix 5.2A also includes data on other special-status species including CNPS List 1-4 species, CDFW
Species of Special Concern, CDFW Fully Protected Species, and other CDFW Special Animals and bird species.
A CNDDB RareFind Checklist is provided in Appendix 5.2B. Appendix 5.2A includes the status designation for
each species, habitat types that may support these species in the project region, a determination of
potential for these species to occur within the AEC 1-mile survey area, and a rationale for the occurrence
determination. Species that were observed during the site visit are discussed in subsequent subsections, and
photographs of the AEC site are provided in Appendix 5.2D. A copy of biological resources staff resumes is
provided in Appendix 5.2E. The known locations of special-status species identified in the CNDDB records
within a 10-mile range of the AEC site are shown in Figure 5.2-4a, and special-status species that occur
within 1-mile of the AEC site are provided in Figure 5.2-4b.

Plants were considered to be special-status if one or more of the following criteria were met:

e State Special Plant as defined by the CNDDB (CDFW, 2015b)
e Designated by the CNPS in its Inventory of Rare and Endangered Plants of California (CNPS, 2015)

Animals were considered to be special-status if one or more of the following criteria were met:

e (California State Species of Concern as defined by the CNDDB (CDFW, 2015b)
e C(California State Fully Protected Species (CDFW, 2015a)
e State Special Animal as defined by the CNDDB (CDFW, 2015b)

Special-status species with habitat(s) and/or known distribution within the AEC 1-mile survey area were

evaluated for potential impacts from project construction and operation. The results of the evaluation are
discussed in Sections 5.2.3.2 and 5.2.3.3. Special-status species with habitats or known distribution that do
not occur within 1 mile of the AEC site were not evaluated beyond the information listed in Appendix 5.2A.

Observed Plant Species. The AEC site and the proposed wastewater pipeline alignment are entirely
developed and no natural habitats are present. Vegetation observed during the April 2015 site
reconnaissance survey was limited to landscaping trees and shrubs and a few scattered weedy plants.
Protocol rare plant surveys following Protocols for Surveying and Evaluating Impacts to Special Status Native
Plant Populations and Natural Communities (CDFW, 2009) were not indicated for this site because the
reconnaissance surveys confirmed that no natural habitats are present within the AEC site and the proposed
wastewater pipeline alignment.

Observed Wildlife Species. Species observed within 1 mile the site included great egret (Ardea alba),
cormorant (Phalacrocorax spp.), western gull (Larus occidentalis), great blue heron (Ardea erodias), green
sea turtle, killdeer (Charadrius vociferous), green heron (Butorides virescens), red-tailed hawk (Buteo
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jamaicensis), black phoebe (Sayornis nigricans), and western fence lizard (Sceloporus occidentalis). Because
there is no natural habitat on the site or along the proposed wastewater pipeline alignment, special-status
wildlife species are not expected to occur onsite. Some wildlife species may use areas along the wastewater
pipeline because some ruderal vegetation and a golf course with manmade water features occur within the
proposed alignment. According to an article in the September 3, 2008, Long Beach Press-Telegram, several
federally listed green sea turtles have been observed in the Los Cerritos Channel. No nesting habitat has
been identified within the west coast of the United States; however, this species has been documented
regularly in San Diego Bay because of warm water effluent from a power generating station (National
Marine Fisheries Service and USFWS, 1998), but not further up the coastline likely because of declining
water temperatures. Green sea turtles have been observed in the area (CDFW, 2015b) and a small colony is
believed to reside in the brackish mouth of the San Gabriel River (CaliforniaHerps, 2013). Wetland habitats
approximately 1,570 feet/0.30 mile to the southwest and approximately 5,000 feet/1 mile southeast of the
AEC site have the potential to support special-status wildlife species.

5.2.2.7 Land Uses and Vegetation Communities within a 1-Mile Radius of the AEC

Land use and vegetation communities identified within a 1-mile radius of the AEC site are shown in
Figures 5.2-5a through 5.2-5h (provided at the end of this section). Urban development collectively
represents the largest land uses in the survey area. Other land uses and natural vegetation communities
identified include industrial areas, parks and open space, and a wetland preserve. The Pacific Ocean is
approximately 1.9 miles southwest of the AEC site.

e Urban Development — Urban developed areas include residential, commercial, and light industrial uses,
as well as public schools and other municipal facilities. The majority of the land uses to the north,
northeast, southwest, south, and northwest of the AEC site consist of urban development.

e Industrial = Industrial areas include the existing AGS, SCE 230-kV switchyard, and former fuel oil tank
farm. Additional industrial areas are located across the San Gabriel River flood control channel to the
east and include the Los Angeles Department of Water and Power Haynes Generating Station.

e Parks and Open Space — Parks and open space include natural and landscaped areas that have been
designated for recreational uses or provide undeveloped green space. Parks and open space are located
west and south of the AEC site and along a portion of the proposed wastewater pipeline alignment.

e Wetland Preserve — The Los Cerritos Wetlands are located approximately 2,400 feet west of the AEC site
(Figure 5.2-1). Vegetation in this area is characterized by pickleweed with other salt-tolerant species
such as salt grass, alkali heath, and saltwort (Batis maritima). Open unvegetated salt pannes and tidal
channels are also present in some areas (some photographs are provided in Appendix 5.2D).

5.2.3 Environmental Analysis

Potential direct and indirect impacts to biological resources were evaluated to determine the potential
permanent and temporary effects of AEC construction, demolition/site preparation, and operation. Results
from the field surveys, habitat evaluations, literature review, and aerial imagery interpretation were used to
evaluate the potential for presence of biological resources in the immediate vicinity of the AEC site. There is
no suitable habitat for threatened, endangered, candidate and special-status species that can potentially
occur within the project area due to the industrial nature of the AEC site.

No natural vegetation or habitat is present on the AEC site or within the wastewater pipeline alignment.
There are no AEC features that would support special-status plants, and the AEC site does not provide
suitable habitat for any potentially occurring special-status wildlife species.

This section identifies biological resources that may be affected either directly or indirectly by the AEC.
Direct and indirect impacts may be either permanent or temporary. These impact categories are defined
below and are applied as part of the environmental analysis.

EG1016151020PDX 5.2-9



SECTION 5 ENVIRONMENTAL INFORMATION

e Direct — The California Environmental Quality Act (CEQA) defines direct or primary impacts as those
which are caused by the project and occur at the same time and place (14 California Code of Regulations
[CCR] Section 15358(a)). Examples include loss of habitat resulting from clearing vegetation, encroaching
into wetlands, diverting natural surface water flows, and the loss of individual species.

e Indirect — CEQA defines indirect or secondary effects which are caused by the project and are later in
time or farther removed in distance, but are still reasonably foreseeable. Indirect or secondary effects
may include growth-inducing effects and other effects related to induced changes in the pattern of land
use, population density, or growth rate, and related effects on air and water and other natural systems,
including ecosystems (14 CCR Section 15358(a)).

e The CEQA Guidelines further provide that “Effects analyzed under CEQA must be related to a physical
change.” (14 CCR Section 15358(b)). Cumulative impacts are discussed in Section 5.2.4.

Potential direct, indirect, and cumulative impacts to biological resources were evaluated to determine the
permanent and temporary effects of AEC construction, operation, and maintenance of the AEC.

5.2.3.1 Significance Criteria

Appendix G of CEQA is a screening tool, not a method for setting thresholds of significance. Appendix G is
typically used in the Initial Study phase of the CEQA process, asking a series of questions. The purpose of
these questions is to make a determination as to whether a project requires an Environmental Impact
Report, a Mitigated Negative Declaration, or a Negative Declaration. As the Governor’s Office of Planning
and Research stated, “Appendix G of the Guidelines lists a variety of potentially significant effects, but does
not provide a means of judging whether they are indeed significant in a given set of circumstances.” The
answers to the Appendix G questions are not determinative of whether an impact is significant or less than
significant. Nevertheless, the questions presented in CEQA Appendix G are instructive.

In terms of Biological Resources, Appendix G, asks, in part, whether the project would:

e Have a substantial adverse effect, either directly or through habitat modifications, on any species
identified as endangered, threatened, candidate, sensitive, or special-status in local or regional plans,
policies, or regulations, or by CDFW or USFWS. (CEQA Guidelines, Appendix G, Section 1V(a))

e Have a substantial adverse effect on any wetland, riparian habitat or other sensitive natural community
or critical habitat identified in local or regional plans, policies, or regulations, or by CDFW or USFWS.
(CEQA Guidelines, Appendix G, Section 1V(b))

e Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the Clean
Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling,
hydrological interruption, or other means? (CEQA Guidelines, Appendix G, Section 1V(c))

e Interfere substantially with the movement of any native resident or migratory fish or wildlife species or
with established native resident or migratory native wildlife corridors, or impede the use of wildlife
nursery sites. (CEQA Guidelines, Appendix G, Section 1V(d))

e Conflict with any local policies or ordinances protecting biological resources, such as a tree preservation
policy or ordinance. (CEQA Guidelines, Appendix G, Section IV(e))

e Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state habitat conservation plan. (CEQA Guidelines,
Appendix G, Section IV(f))

5.2.3.2 Potential Impacts of Construction

Project activities will be located within the AEC site or along the proposed sanitary/process water pipeline
alignment (Figure 1.1-3) in existing developed areas where no additional clearing or grading of natural
vegetation will be required. If the existing LBWD sewer system is upgraded, then a golf course and

5.2-10 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

manmade water features have the potential to be affected. No other offsite linear features are needed for
the project; therefore, there will be no construction-related disturbances to the offsite natural vegetation or
habitats. As a modern, combined-cycle and simple-cycle facility, the AEC will also have lower emissions,
especially on a kilowatt-hour production basis, with greater thermal efficiency, lower greenhouse gas
emissions, and lower criteria pollutant emissions. The AEC will also operate more quietly, reducing potential
noise impacts. In general, as a brownfield site devoid of significant biological resources, the AEC avoids and
minimizes a host of potential environmental impacts in nearly every discipline analyzed in this AFC.

AEC Facility. Activities related to AEC construction will require site preparation, including demolition and
removal of existing retired and decommissioned power generation equipment and ancillary at the site. AEC
construction will not result in permanent loss of any natural vegetation or habitats that could be used by
special-status species. AEC construction activities will result in temporary noise impacts that may potentially
affect wildlife species offsite. With the implementation of mitigation measures proposed by the Project
Owner, any potentially significant impacts to biological resources resulting from AEC construction activities
will be reduced to less-than-significant levels.

Laydown and Parking Areas. Construction of the AEC will require the use of onsite laydown areas
(approximately 8 acres dispersed throughout the existing site) and an approximately 10-acre laydown area
located adjacent to the existing site. Because the project will be constructed entirely within the existing
approximately 71-acre AGS site and along the proposed wastewater pipeline alignment, no loss of natural
vegetation or significant habitats will occur.

Proposed Wastewater Pipeline. The AEC will include a new 1,000-foot-long process/sanitary wastewater
pipeline to the first point of interconnection with the existing LBWD sewer system. Because the project may
also require upgrading of approximately 4,000 feet of the existing offsite LBWD sewer line downstream of
the first point of interconnection, this possible offsite improvement to the LBWD system is also analyzed in
this AFC. The total length of the new pipeline (1,000 feet) and the upgraded pipeline (4,000 feet) is
approximately 5,000 feet.

Process/sanitary wastewater will be conveyed to the Los Angeles County Sanitation District via a new
proposed wastewater pipeline interconnection to the Long Beach Water District. The new, off-site pipeline
will commence at the west side of the site near the intersection of Studebaker Road and the northern intake
channel. The pipeline will cross under Studebaker Road then turn south to the intersection with

Loynes Drive. The line will then turn west, cross over the Los Cerritos Channel. and be affixed to the bridge.
After crossing the channel, the pipeline will turn north on East Vista Street to connect into the existing LBWD
sanitary system in the residential subdivision. The wastewater pipeline alignment will avoid wetland
habitats, but some ruderal vegetation will be temporarily disturbed by construction. If the existing LBWD
sewer system is upgraded, then a golf course and some manmade water features, which have the potential
to support protected wildlife species, might be affected. For example, there are numerous birds species
protected under the Migratory Bird Treaty Act (MBTA) that use golf courses and manmade water sources.
Site photographs are provided in Appendix 5.2D.

Construction Impacts to Special-Status Plant Species. There are no sensitive or special-status plants with
potential to occur within the AEC site and proposed wastewater pipeline alignment; therefore, the project
will not result in significant impacts to sensitive or special-status plant species.

Construction Impacts to Threatened, Endangered, Candidate and Special-Status Wildlife Species. There are
no threatened, endangered, candidate or special-status animals with potential to occur within the AEC site;
therefore, construction activities will not result in any potentially significant impacts to such species. The
AEC will not result in the removal of any natural vegetation or sensitive wildlife habitat and will not result in
any additional regional habitat fragmentation. With respect to potential offsite impacts, construction
activities may result in temporary noise and increased traffic.
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Potential effects on special-status species from construction and operation of the AEC are discussed in the
following sections.

e Foraging Habitat — The AEC site does not provide foraging habitat for sensitive and special-status
species. Offsite, approximately 2,400 feet west of the AEC site, the Los Cerritos Wetlands provide
potential nesting and foraging habitat for California least tern. Special-status bat species including
western mastiff bat (Eumops perotis) and big free-tailed bat (Nyctinomops macrotis) may also use these
areas for foraging. The project will not result in the loss of any potential foraging habitat. Potential
temporary impacts from construction activities on foraging birds could primarily occur due to noise
generated by these activities. Mitigation measures described in Section 5.7, Noise; Section 5.13, Visual
Resources; and below will reduce potential impacts to foraging birds and bats to a less-than-significant
level.

o Nesting Birds — With the exception of onsite landscaping (trees and shrubs) and ruderal vegetation
located away from power generating equipment and activities, there is no suitable nesting habitat on
the AEC site. Offsite, the salt marsh wetlands, pannes, and beaches located within a 10-mile radius of
AEC provide suitable nesting habitat for special-status birds including, Belding’s savanna sparrow and
California least tern as well as a number of other bird species. Any potential impact to nesting habitat
resulting from AEC construction activities would be reduced to less-than-significant levels with
implementation of mitigation measures described in Section 5.7, Noise; Section 5.13, Visual Resources;
and below.

The project will not result in the permanent loss of nesting habitat for any migratory or resident birds.
Temporary impacts to nesting birds could occur as a result of increased noise and construction activities.
Noise and activity associated with project construction has the potential to disturb nesting birds, causing
them to locate outside the vicinity of the construction area. Certain bird species could abandon nesting
attempts close to the project site if disturbed during the breeding season during construction. This could
be a significant impact, without mitigation; however, prior to construction, a preconstruction survey will
be conducted to identify any active nests within 100 feet of the AEC site. Monitoring of active nests
during construction activities will be performed if it is determined that active nests will be significantly
disturbed by AEC activities. These measures will reduce potentially significant impacts to nesting birds to
less-than-significant levels.

e Wildlife Corridors — The project is within the Pacific Flyway, a common route of bird migration that
extends along the west coast of North America that spans an area from the pelagic regions of the
Eastern Pacific to the Great Basin. No terrestrial wildlife corridors are currently present in the project
area. Construction activities are not expected to impede migration along the flyway. Terrestrial wildlife
habitat in the project area, as well as along the offsite pipeline alignment, has been significantly
fragmented by urban development. In addition, the project site is located in developed areas; therefore,
there would be no significant impacts resulting from habitat loss and fragmentation.

e Pacific Green Sea Turtles — Regarding onsite construction, erosion control and sediment control best
management practices (BMP) will be implemented to protect surrounding water quality.

Wetlands and Waters of the United States. Based on the previously developed nature of the existing AGS,
no significant biological resources or wetlands exist on the AEC site. Therefore, AEC construction and the
installation of the proposed wastewater pipeline would not cause loss or fill of any wetlands or waters of the
United States.

Offsite, although the manmade water features within the golf course are labeled as freshwater emergent
wetlands and freshwater pond, these are artificial features that were constructed for the golf course and
have no apparent connection to a traditional navigable water. These golf course water features are not
expected to be considered jurisdictional waters. The AEC site is located approximately 2,400 feet west of the
Los Cerritos Wetlands, which provide estuarine habitat; however, this wetland will not be directly affected
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by the AEC (Figures 5.2-2a and 5.2-2b). Erosion and sediment control BMPs will be implemented during
construction in accordance with the Stormwater Pollution Prevention Plan (SWPPP) required by the State’s
General Construction Permit for construction projects over 1 acre in size. Additionally, the California Energy
Commission (CEC) requires that project owners develop and implement a Drainage, Erosion, and
Sedimentation Control Plan to reduce the impact of runoff from the construction site.

Appropriate BMPs and existing onsite stormwater pollution prevention controls will be used to avoid any
adverse effects to the Los Cerritos Wetlands. Thus, AEC construction or the installation of the proposed
wastewater pipeline would not adversely affect these offsite wetlands or waters of the United States.

5.2.3.3 Potential Impacts of Operation

During operation, the AEC will produce combustion turbine emissions, water discharged to the existing
sewer system, noise, and light. The potential for AEC operation to adversely affect sensitive biological
resources at the AEC site is discussed in the following sections.

Combustion Turbine Emissions. Air emissions from the combustion turbine exhaust stacks include, but are
not limited to, nitrogen oxides (NOx) and particulates (PMio). Nitrogen oxide gases (NO and NO;) convert to
nitrate particulates in a form that is suitable for uptake by most plants and could promote plant growth and
primary productivity. Coastal salt marshes are the most common natural habitats in the vicinity of the AEC
where nitrogen deposition may occur. The critical load for atmospheric nitrogen deposition into coastal
wetlands is difficult to establish because wetlands subject to tidal exchange have open nutrient cycles. In
addition, nitrogen loading in wetlands is often affected by sources other than atmospheric deposition
(Morris, 1991). Various studies that have examined nitrogen loading in intertidal salt marsh wetlands have
found critical loads to range from between 63 and 400 kg N ha yr (Caffrey et al., 2007; Wigand et al.,
2003). The wet and dry nitrogen deposition resulting directly from depositional nitrogen emissions from AEC
were evaluated using the air dispersion model AERMOD (version 15181). AERMOD is considered a
conservative model for this analysis as it is a steady-state Gaussian plume dispersion model and does not
calculate the complex chemical transformations and equilibria associated with nitrogen deposition.

Several additional conservative assumptions were used in the modeling with regard to nitrogen formation
and deposition:

e 100 percent conversion of nitrogen oxides (NOx) and ammonia (NHs) into atmospherically derived
nitrogen (ADN) within the turbine stacks rather than allowing for the conversion of NOx and NHs to
occur over distance and time within the atmosphere, which would be more realistic.

e Depositional rates and parameters based upon nitric acid (HNOs) which, of all the depositing species,
has the highest affinity for impacts to soils and vegetation and tendency to stick to what it is deposited
on

e Maximum settling velocities were selected to produce conservative deposition rates
e Maximum potential emissions for the AEC facility were assumed to occur each year.

Emissions of depositional nitrogen were conservatively calculated as a complete conversion of in-stack NO,
and ammonia (NHs) from each of the combustion sources. This was done by multiplying the nitrogen mass
fraction of each of the pollutants by the respective average annual emissions.

The dry deposition algorithms in AERMOD include land use characteristics and some dry gas deposition
resistance terms based on five seasonal categories and nine land use categories. The seasonal categories
used for each month of modeling are as follows:

e  Midsummer: April, May, June, and July

e Autumn: August, September, and October

e Late Autumn/Winter without snow: November, December, and January
e Transitional Spring: February and March
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Land use categories are used within AERMOD to calculate dry deposition of the emitted nitrogen
compounds. For example, in areas of lush vegetation, the gaseous nitrogen compounds would have a higher
uptake and therefore dry deposition than would be higher at these areas than in bodies of water or urban
areas with fewer trees. A determination for land use categories to be used in the analysis was conducted for
each 10-degree increment within a 3-kilometer radius area surrounding the AEC, with all sectors designated
as Suburban areas, grassy.

AERMOD also requires the input of wet and dry depositional parameters based on the nitrogen-containing
species being emitted. For this analysis, it was conservatively assumed that all nitrogen emitted was in the
form of nitric acid, as nitric acid is the most depositionally aggressive species. Based on the above modeling
approach, the maximum modeled annual deposition averaged over five years was 3.62 kilograms per hectare
per year, which occur on the eastern fence line of the AEC site. The AEC nitrogen deposition impacts are not
expected to significantly contribute to nitrogen loading on coastal salt marshes because of several factors,
including the high level of NOx emission controls applied to the AEC combustion sources, air quality mitigation
regulations that require offsets (in the form of RECLAIM Trading Credits) to be surrendered for actual NOy
emissions, the fact that depositional nitrogen formation requires time for the chemical reaction to occur, and
the predominate wind patterns (west to east), among other factors, will result in a majority of the potential
air quality impacts occurring away from the AEC site where time and distance will reduce ground-level
concentrations. Finally, once AEC is operational, nitrogen emissions from the existing AGS units will be retired,
resulting in a reduction in nitrogen emissions from the site.

Particulate emissions will be controlled by inlet air filtration of the turbine air intakes and the exclusive use
of low sulfur natural gas. The deposition of PM;o can affect vegetation through either physical or chemical
mechanisms. Physical mechanisms include the blocking of stomata so that normal gas exchange is impaired,
as well as potential effects on leaf adsorption and reflectance of solar radiation. Information on physical
effects is limited, presumably in part because such effects are slight or not obvious except under extreme
situations (Lodge et al., 1981).

Therefore, given the emission controls and monitoring incorporated into the AEC design and the
requirement to offset emissions of nitrogen oxides, sulfur oxides, and particulate matter emissions, no
additional mitigation measures are required.

Stormwater and Process Water Discharge. During construction and operations, the existing stormwater
collection system will still be used, which includes two recontoured retention basins and the existing San
Gabriel River outfalls. Stormwater collected onsite with the potential to contain oils or lubricants will be
routed to one of three oil/water separators before being sent to the retention ponds and discharged via an
existing NPDES-permitted outfall. The Project Owner will prepare a SWPPP for AEC operations that specifies
BMPs to be implemented during all project activities to avoid stormwater discharges that would cause water
quality degradation. Process wastewater will be conveyed to the LA County Sanitation District via a new
proposed wastewater pipeline interconnection to the LBWD.

Because the AEC will draw process water from an existing water supply system and then discharge
wastewater to the LBWD’s sanitary system, there will be no mechanism for entrainment or impingement of
aquatic species during plant operation. The discharge of stormwater via the existing permitted outfall will
not result in a significant effect to aquatic resources and species during AEC operations.

Noise and Light from Plant Operations. The AEC site is designated in the City of Long Beach General Plan for
industrial land uses. The site is adjacent to other industrial land uses and major transportation corridors
including the Pacific Coast Highway. Coastal salt marsh habitats occur in the project vicinity. The existing
AGS, urban development, and roadways in the area result in several sources of lighting and noise emissions.
Noise associated with AEC operation is described in more detail in Section 5.7, Noise. Noise from site
preparation and construction could temporarily affect wildlife foraging and nesting in the coastal wetland
habitat approximately 2,400 feet west of the AEC site; however, the existing conditions already include noise
associated with existing industrial uses, including the existing AGS operation and highway traffic. It is
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expected that noise from AEC construction and operation would not adversely affect wildlife, as wildlife
usually become accustomed to routine background noise.

Although a 60-dBA threshold is often commonly used for avian species, this threshold is outdated and does
not take into account several aspects of avian ecology, such as hearing physiology and behavioral strategies
species can utilize in noisy environments. Several studies summarized by Golden et al. (1980) indicate no
impacts from aircraft noise at 75 dBA for several wildlife species. Western burrowing owls, for example,
have been noted to reside within 100 to 200 feet of an active railway with measured noise levels of
approximately 90 dBA at a distance of 50 feet from the railway (Golden et al., 1980). There is also
interspecific variation is how bird species tolerate noise. Although birds primarily communicate with one
another through vocalizations and auditory cues, some species will adjust their vocalizations to prevent
masking by low frequency noise in an urban setting (Slabbekoorn and Peet, 2003). In addition, waterfowl
behaviors are associated with shoreline development in urban habitats and interspecific variation exists in
how species respond to urbanization (Donaldson et al., 2007 and references therein). Many species
habituate to urban noise, while other species will move out of an area or prevent suitable nesting habitat
from being used, if that species is noise-sensitive. High levels of background or intermittent noise may
potentially interfere with reproduction, warning and distress calls, feeding behavior, protection of offspring,
which can results in energy loss and physiological stress, particularly in noise-sensitive species. However,
there are differences among species with how they respond to different levels of ambient noise and noise
disturbances and most urban-adapted species are noise tolerant. According to Francis et al. (2009), noise-
tolerant species indirectly benefited from decreased predation, which enhanced reproduction success.

Although a typical noise threshold of 60 dBA is broadly applied to many bird species in various
environmental settings, this threshold is not appropriate. This commonly used threshold was developed in a
laboratory setting that specifically analyzed the effects of highway noise on vocal communications of avian
species (see Dooling and Popper, 2007 for a critique). Dooling and Popper (2007) state the 60-dBA threshold
is outdated and higher levels may be readily acceptable in noisy urban areas where ambient noise levels can
reach 70 dBA. Furthermore, the 60-dBA noise guideline does not consider strategies that a bird may use in
its natural environment, such as scanning, changing their height or position in a landscape, increasing and/or
adjusting the timing of vocalization. Utilizing any one of these strategies can enhance communication in
urban environments by 10 to 15 dB, which equals over a hundred meters in transmission distance of the
bird’s song or call (Dooling and Popper, 2007). Furthermore, Dooling and Popper (2007) explain that the
60-dBA threshold is “quite conservative since it is based on continuous noise in a controlled, artificial

(i.e., laboratory) setting — a situation that is unlikely to occur in the real world” and conclude that higher
sound levels may be readily accommodated. In the evidentiary hearing for the Huntington Beach Energy
Project (2014), Dr. Robert Dooling presented expert witness testimony regarding noise impacts and avian
hearing and stated “birds hear much less well at low frequencies than humans do. And most of the energy in
construction noises and traffic noises is at low frequencies as opposed to mid or high frequencies where
birds vocalize.” This is an important aspect of avian hearing that needs to be understood. Because
construction noise typically is dominant at low frequencies, noise restrictions/guidelines for humans work
well as thresholds for avian species.

The expected loudest composite noise levels from the AEC are approximately 70 dBA28 at the AEC eastern
fenceline, which will result in a noise level of 60 dBA at 400 feet from the eastern fenceline and 57 dBA at
the Los Cerritos Wetlands approximately 2,400 feet west of the AEC site. The following reasons are why
noise impacts on avian species are not expected to be significant:

e The distance from the AEC power blocks to any potentially sensitive receptors, such as the Los Cerritos
Wetlands, is approximately 2,400 feet. Noise levels would greatly decrease at that distance.

28 Noise estimates are conservative, do not take into account the effect of blocking from structures, and assume a non-sound-absorbing ground
surface.
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e Bird species hear less well than humans at low frequencies.

— This is particularly important considering the fact that of the majority of construction noise occurs at
low frequencies.

— Avian species that occur in urban environments, such as within the vicinity of AEC, are noise tolerant
compared to other noise-sensitive species, particularly those that will move away from noise
sources and nest in more remote, undisturbed locations.

Avian species employ a variety of behavioral adaptations in noisy environments. Therefore, noise-related
impacts are expected to be less-than-significant.

Bright night lighting could disturb wildlife that occurs adjacent to the project site (such as nesting birds and
foraging mammals). Night lighting is also suspected to attract migratory birds to the area; lights on tall
towers or structures could result in collisions. The AEC lighting will meet the requirements for security,
operations and maintenance, and safety, and will be shielded and pointed downward to minimize potential
impacts and to reduce the potential for avian and bat attraction and collision. Further, night lighting will
have switches to allow them to be turned off when not in use consistent with plant safety operations.

Potential for Avian Collisions. Direct and indirect impacts to birds including potential for collision with
structures are expected to be less than significant given the project location and existing tall structures and
facilities on the site. The AEC will be electrically interconnected to the existing SCE switchyard via short
onsite transmission lines. These transmission lines will be onsite among the existing onsite electrical lines
that connect into the SCE switchyard. It is expected that resident and migrating wildlife in the area would be
accustomed to maneuvering around structures and other features and the potential for avian collisions is
expected to be less than significant.

Effects of Operation on Threatened, Endangered, Candidate and Special-status Species.

Threatened, Endangered, Candidate and Special-status Plants. No federal or state listed threatened,
endangered, or candidate plant species occur at the AEC site or along the offsite pipeline alignment. No
suitable habitat for special-status plants exists at the AEC site or along the offsite pipeline alignment.
Potential indirect impacts from facility operation on coastal saltmarsh wetland habitats, the closest being
approximately 2,400 feet west of the AEC site, will be less than significant.

Threatened, Endangered, Candidate and Special-status Wildlife Species. No federal or state listed
threatened, endangered, or candidate wildlife species occur at the AEC site or along the offsite pipeline
alignment. No sensitive or special-status wildlife have been observed within the AEC site. The project is not
expected to result in significant impacts on sensitive and special-status wildlife species.

Foraging Birds and Bats. No potential impacts from operational activities on foraging birds and bats are
expected to occur because suitable foraging habitat does not exist within the AEC site. The AEC would
operate within the existing AGS boundary, and operations and maintenance activities would be similar.
Operation-related impacts are not expected to be significant.

Nesting Birds. Limited nesting habitat for bird species is available at the AEC site and along the proposed
wastewater pipeline alignment. Trees that could be planted as visual screening around the site have the
potential to attract raptors, such as barn owls and American kestrels, which could increase predation on
shorebirds in the wetlands areas offsite. Bird species that would use the landscaping trees would build nests
while the AEC is operating and would not be disturbed by facility operations.

Operation Phase Impacts to Wetlands and Waters of the United States. The Los Cerritos Wetlands are
approximately 2,400 feet west of the AEC site. There will be no direct impacts on the Los Cerritos Wetlands.
There is a minimal potential for indirect effects. As stated in Section 2.0, Project Description, and in this
section, the AEC nitrogen deposition impacts are not expected to significantly contribute to nitrogen loading
on coastal salt marshes due to several factors, including the high level of NO, emission controls; air quality
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mitigation regulations that require offsets (in the form of RECLAIM Trading Credits) to be surrendered for
actual NOx emissions; and the fact that elevated stack release heights, the time required for the chemical
reaction required for secondary nitrogen formation, and the predominate wind patterns (west to east),
among other factors, will result in a majority of the potential air quality impacts occurring away from the
AEC site where time and distance will reduce ground-level concentrations. With appropriate design and
monitoring measures, there will be no direct impacts and the potential indirect impacts will be less than
significant.

5.2.4 Cumulative Effects

Section 15355 of the CEQA Guidelines defines “cumulative impacts” as “two or more individual effects
which, when considered together, are considerable or which compound or increase other environmental
impacts.” Subsection b of Section 15355 states, in part, that “The cumulative impact from several projects is
the change in the environment which results from the incremental impact of the project when added to
other closely related past, present, and reasonably foreseeable probable future projects.” (Emphasis added.)
Thus, cumulative impacts under CEQA involve the potential interrelationships of two or more projects, not
the impacts from a single project. Specifically, under Section 15130 of the CEQA Guidelines, an
Environmental Impact Report is required to discuss cumulative impacts when the project’s incremental
effect is “cumulatively considerable.” Section 15065(a)(3) then defines “cumulatively considerable” as
meaning “that the incremental effects of an individual project are significant when viewed in connection
with the effects of other closely related past projects, the effects of other current projects and the effects of
probable future projects.” (Emphasis added.)

Potential cumulative impacts to biological resources from construction and operation of the AEC project are
not expected. The project will have a less-than-significant impact on biological resources in the immediate
vicinity of the project site. Projects that could result in a cumulative impact would also be required to
comply with applicable federal, state, and local LORS. The proposed project is unlikely, therefore, to result in
cumulative impacts to biological resources in combination with other closely related past, present, and
reasonably foreseeable future projects.

5.2.5 Mitigation Measures

Mitigation measures are intended to avoid or minimize potentially significant effects of a project on
biological resources. Potential significant effects that may result from AEC include disturbance to nesting
and foraging bird species in habitats adjacent to the AEC, the closest of which is the Los Cerritos Wetlands
complex, an approximately 500-acre site that is approximately 2,400 feet west of the AEC site. Potentially
significant effects are unlikely given that there are no onsite resources and given the distance to any off-site
resources. The project owner will conduct a preconstruction active nest survey within 100 feet of the AEC
site, and, if determined necessary, monitor active nests during construction activities.

5.2.6 Laws, Ordinances, Regulations, and Standards

The following sections describe the primary LORS that apply to potential impacts on biological resources in
the project area, and list the agencies that would be responsible for enforcing the regulations but for the
CEC’s exclusive jurisdiction. A summary of the LORS is provided in Table 5.2-1.

5.2.6.1 Federal LORS

Federal Endangered Species Act (16 United States Code [USC] Section 153 et seq.). The ESA defines
endangered species as “any species which is in danger of extinction throughout all or a significant portion of
its range,” and threatened species as “any species which is likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its range.” The ESA prohibits the “take” of
endangered fish and wildlife and prohibits the removal or destruction of endangered plants on federal lands.
“Take” is defined in the ESA as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or
to attempt to engage in any such conduct.” The ESA allows an agency to authorize a taking that is incidental
to an otherwise lawful activity if certain conditions are met and impacts are mitigated. The federal ESA
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provides two processes that may authorize an incidental take, known commonly as the Section 7 and
Section 10 processes. Under the Section 7 process, any agency responsible for approving a project must
consult with USFWS or the National Marine Fisheries Service on the potential impacts to endangered or
threatened species. The Services may then issue an Incidental Take Statement (ITS) authorizing the take with
conditions. An ITS authorizes the taking subject to the Service’s terms and conditions. The reasonable and
prudent measures must actually minimize the amount or extent of the anticipated take but cannot alter the
basic design, location, scope, duration, or timing of the action and can only make minor changes.

Migratory Bird Treaty Act (16 USC Sections 703 to 711). Protects all migratory birds, including nests and
eggs. In terms of species not covered by the MBTA, the USFWS states: “The MBTA does not apply to species
that fall into any of the following categories: (1) Nonnative species introduced into the United States or its
territories by means of intentional or unintentional human assistance. See 70 FR 12710 (March 15, 2005) for
a partial list of nonnative human-introduced bird species in this category. (2) Species that are native and
belong to families not covered by any of the conventions implemented by the MBTA. These species are
managed by the states within which they reside.”29 CEC Staff also opined that “While the [solar thermal]
project would kill birds, such kill is incidental to a legal commercial activity, and would not likely be
considered a violation of the Act if unintentional and consistent with all agency mitigation requirements and
recommendations.”30

Bald and Golden Eagle Protection Act (16 USC Section 668). Specifically protects bald and golden eagles
from harm or trade in parts of these species.

5.2.6.2 State LORS

California Endangered Species Act (Fish and Wildlife Code Section 2050 et seq.). While there are some
differences in terminology, there are few substantive differences between the federal ESA and the CESA.
The CESA contains similar definitions of endangered species, threatened species, and take. Under the CESA,
a native species is considered endangered when it “is in serious danger of becoming extinct throughout all,
or a significant portion, of its range, due to one or more causes, including loss of habitat, change in habitat,
overexploitation, predation, competition, or disease,” and threatened when it “is likely to become an
endangered species in the foreseeable future in the absence of the special protection and management
efforts required by the CESA.” “Take” is defined in the CESA as to “hunt, pursue, catch, capture, or kill, or
attempt” to do any of these activities. Similar to the ESA, the CESA allows an agency to authorize an
incidental taking provided impacts are mitigated. CESA prohibits the take of listed threatened and
endangered species except if authorized pursuant to an incidental take permit (ITP) so long as the take is
“incidental” to an otherwise lawful activity.

Fish and Wildlife Code Section 3511. Describes bird species, primarily raptors, that are “fully protected.”
Fully protected birds may not be taken or possessed, except under specific permit requirements.

Fish and Wildlife Code Section 3503. States that it is unlawful to take, possess, or needlessly destroy the
nest or eggs of any bird, except as otherwise provided by this code or any regulation made pursuant
thereto.

Fish and Wildlife Code Section 3503.5. Protects all birds of prey and their eggs and nests.

Fish and Wildlife Code Section 3513. Makes it unlawful to take, possess, or destroy any birds of prey or to
take, possess, or destroy the nest or eggs of any such bird.

Fish and Wildlife Code Sections 4700, 5050, and 5515. Lists mammal, amphibian, and reptile species that
are fully protected in California.

29 ysrws “Migratory Bird Management Information: List of Protected Birds (10.13) Questions and Answers,” available at:
http://www.fws.gov/migratorybirds/RegulationsPolicies/mbta/43603%20QA%201013%20rule.pdf.

30 Hidden Hills Final Staff Assessment, December 2012, p. 4.2-215.
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Fish and Wildlife Code Sections 1900 et seq. The Native Plant Protection Act lists threatened, endangered,
and rare plants listed by the state.

Title 14, California Code of Regulations, Sections 670.2 and 670.5. Lists animals designated as threatened or
endangered in California. Species of Special Concern (CSC) is a category conferred by CDFW on those species
that are indicators of regional habitat changes or are considered potential future protected species. CSC do
not have any special legal status, but are intended by CDFW for use as a management tool to take these
species into special consideration when decisions are made concerning the future of any land parcel.

California Fish and Wildlife Code (Sections 1601 through 1607). Prohibits alteration of any stream, including
intermittent and seasonal channels and many artificial channels, without a permit from CDFW. CDFW
jurisdiction is limited to areas within the 100-year floodplain. Within this zone, CDFW jurisdiction is subject
to the judgment of the department. This applies to any channel modifications that would be required to
meet drainage, transportation, or flood control objectives of a project.

California Environmental Quality Act (Public Resources Code Section 15380). Defines “rare” in a broader
sense than the definitions of threatened, endangered, or species of special concern. Under this definition,
CDFW can request additional consideration of species not otherwise protected. CEQA requires that the
effects of a project on environmental resources must be analyzed and assessed using criteria determined by
the lead agency.

Warren Alquist Act (Public Resources Code Section 25000, et seq.). The legislation that created and gives
statutory authority to the CEC. The issuance of a certificate by the CEC shall be in lieu of any permit,
certificate or similar document required by any state, local or regional agency. Accordingly, local permits
that would be required but for the CEC’s jurisdiction are not required for the project.

California Coastal Act (for those portions of the project located in the Coastal Zone).

5.2.6.3 Local and Other Jurisdictions’ LORS

City of Long Beach — General Plan/Southeast Area Development and Improvement Plan (SEADIP); Local
Coastal Program (LCP). The City of Long Beach regulates new development through design review and
permit issuance to ensure consistency with Coastal Act requirements and minimize adverse impacts to
identified environmentally sensitive habitats and wetland areas. New development projects that are
contiguous to wetlands or environmentally sensitive habitat areas must include a buffer from the edge of
the wetland.
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TABLE 5.2-1

Laws, Ordinances, Regulations, and Standards for Biological Resources

Administering

LORS Requirements/Applicability Agency AFC Section Explaining Conformance
Federal
Federal Endangered Species Designates and protects federally threatened and USFWS No such species occur on the AEC site. The AEC is not likely to
Act (Federal ESA, 16 USC endangered plants and animals and their critical habitat. The adversely affect the federally endangered California least tern.
Section 1531 et seq.) ESA allows an agency to authorize a taking that is incidental Informal discussions and coordination with USFWS will determine
to an otherwise lawful activity if certain conditions are met measures the AEC will undertake to avoid adverse effects to nesting
and impacts are mitigated. habitat for these species in the vicinity of the project habitat, the
closest of which is approximately 2,400 feet west of the AEC Project
area.
Migratory Bird Treaty Act Protects native migratory birds, including nests and eggs, USFWS The AEC will include mitigation measures to reduce potential
(16 USC Sections 703 to 711) with certain limited exceptions. impacts to resident and migratory birds to a less-than-significant
level (Section 5.2.5).
Bald and Golden Eagle Specifically protects bald and golden eagles from harm or USFWS No such species occur on the AEC site. Bald and golden eagles were
Protection Act (16 USC trade in parts of these species. not found in the project area. The AEC is not likely to adversely
Section 668) affect eagles.
State
California Endangered Species Species listed under this act cannot be “taken” or harmed, CEC No such species occur on the AEC site. The AEC will include
Act (Fish and Wildlife Code except under specific permit. mitigation measures to reduce impacts to State listed species
Section 2050 et seq.). including the California least tern and Belding’s savannah sparrow
to a less-than-significant level, given that the closest offsite habitat
is approximately 2,400 feet west of the AEC site (Section 5.2.5).
Fish and Wildlife Code Describes species, primarily birds, which are “fully CDFW No such species occur on the AEC site. The AEC will include
Section 3511 protected.” Fully protected species may not be taken or mitigation measures to reduce impacts to fully protected species to
possessed, except under specific permit requirements. a less-than-significant level (Section 5.2.5).
Fish and Wildlife Code States that it is unlawful to take, possess, or needlessly CDFW The AEC will include mitigation measures to reduce impacts to bird
Section 3503 destroy the nest or eggs of any bird, except as otherwise nests and eggs to a less-than-significant level (Section 5.2.5).
provided by this code or any regulation made pursuant
thereto.
Fish and Wildlife Code Protects all birds of prey and their eggs and nests. CDFW The AEC will include mitigation measures to reduce impacts to bird

Section 3503.5

5.2-20

nests and eggs to a less-than-significant level (Section 5.2.5).
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TABLE 5.2-1

Laws, Ordinances, Regulations, and Standards for Biological Resources

Administering

LORS Requirements/Applicability Agency AFC Section Explaining Conformance
Fish and Wildlife Code Makes it unlawful to take, possess, or destroy any birds of CDFW The AEC will include mitigation measures to reduce impacts to birds
Section 3513 prey or to take, possess, or destroy the nest or eggs of any of prey to a less-than-significant level (Section 5.2.5).
such bird.
Fish and Wildlife Code Lists mammal, amphibian, and reptile species that are fully CDFW No such species occur on the AEC site. The AEC will include
Sections 4700, 5050, and 5515 protected in California. mitigation measures to reduce impacts to fully protected mammal,
ampbhibian, or reptile species to a less-than-significant level
(Section 5.2.5).
Fish and Wildlife Code The Native Plant Protection Act lists threatened, endangered, = CDFW No such species occur on the AEC site. No state threatened,
Sections 1900 et seq., and rare plants listed by the State. endangered or rare plants will be affected by the AEC
(Section 5.2.5).
Title 14, California Code of Lists animals designated as threatened or endangered in CDFW No such species occur on the AEC site. The AEC will include
Regulations, Sections 670.2 and  California. mitigation measures to reduce impacts to threatened and
670.5 endangered animals to a less-than-significant level (Section 5.2.5).
California Fish and Wildlife Prohibits alteration of any stream, including intermittentand  CDFW No streams, including intermittent and seasonal channels will be
Code (Sections 1601 through seasonal channels and many artificial channels, without a affected by the AEC (Section 5.2.5).
1607) permit from CDFW.
CEQA (Public Resources Code CEQA requires that the effects of a project on environmental  CEC The AFC analysis and process is CEQA equivalent. All requirements
Section 15380) resources must be analyzed and assessed using criteria under CEQA are met with the analysis in the AEC AFC
determined by the lead agency. (Section 5.2.6.2).
Warren Alquist Act (Public Warren-Alquist Act provides for the CEQA-equivalent process  CEC The CEC certification process is a certified regulatory program under
Resources Code Section 25000, implemented by the CEC. CEQA and is thus CEQA equivalent. (Section 5.2.6.2)
et seq.)
Local
City of Long Beach — General But for the CEC’s exclusive jurisdiction over State law City of Long The AEC, located entirely within an existing developed area that has
Plan/Southeast Area matters, the City would regulate new development through Beach been designated for industrial uses in the Long Beach General

Development and
Improvement Plan (SEADIP),
Local Coastal Program

design review and permit issuance to ensure consistency with
Coastal Act requirements and minimize adverse impacts to
identified environmentally sensitive habitats and wetland
areas.

Plan/Southeast Area Development and Improvement Plan (SEADIP),
will be consistent with the SEADIP.
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5.2.7 Permits and Permit Schedule

No federal or state listed or other special-status species will be significantly affected by AEC construction or
operation. No additional permits are required. Accordingly, a schedule indicating when permits outside the
authority of the CEC will be obtained and the steps the Project Owner has taken or plans to take to obtain
such permits is not applicable in this case.
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SECTION 5 ENVIRONMENTAL INFORMATION

5.3 Cultural Resources

This section discusses the potential effects of the Alamitos Energy Center (AEC) on cultural resources.
Section 5.3.1 describes the project setting and Section 5.3.2 describes the cultural resources environment
that might be affected by the AEC. Section 5.3.3 provides a discussion of the research design of the cultural
resources inventory, and Section 5.3.4 summarizes the inventory results. Section 5.3.5 presents an
environmental analysis of project construction and operation. Section 5.3.6 discusses cumulative effects,
and Section 5.3.7 presents mitigation measures that will be implemented to avoid project-related impacts.
The AEC is not expected to require mitigation measures for cultural resources once it is operational. Section
5.3.8 discusses the laws, ordinances, regulations, and standards (LORS) applicable to the protection of
cultural resources. Section 5.3.9 lists the agencies involved and agency contacts, and Section 5.3.10
discusses permits. Section 5.3.11 lists reference materials used in preparing this section.

This section is consistent with state regulatory requirements for cultural resources pursuant to the California
Environmental Quality Act (CEQA). Cultural resources include prehistoric and historic archaeological sites;31
districts and objects; standing historic structures, buildings, districts, and objects; locations of important
historic events; and sites of traditional/cultural importance to various groups.3? The study scope was
developed according to the California Energy Commission’s (CEC) cultural resources guidelines and complies
with Instructions to the California Energy Commission Staff for the Review of and Information Requirements
for an Application for Certification (CEC, 1992) and Rules of Practice and Procedure & Power Plant Site
Certification Regulations (CEC, 2007). This study was conducted by Registered Professional Archaeologist
Gloriella Cardenas, M.A., RPA; Natalie Lawson, M.A., RPA; and Clint Helton, M.A., RPA, Cultural Resource
Specialists who meet the qualifications for Principal Investigator stated in the Secretary of the Interior’s
standards and guidelines for archaeology and historic preservation (National Park Service [NPS], 1995). Lori
Durio-Price, M.A., Architectural Historian qualified by the Secretary of the Interior, conducted all research
related to historic architecture.

Appendix 5.3A provides copies of agency consultation letters. Appendix 5.3B provides the Cultural Resources
Inventory Report, including California Department of Parks and Recreation (DPR) 523 forms for newly recorded
resources. Appendix 5.3C provides archival research material, including copies of historic maps and aerial
photographs of the project vicinity and a complete copy of the California Historical Resources Information
System literature search results, which include copies of previous technical reports occurring within 0.25 mile
of the AEC and DPR 523 forms for previously recorded resources occurring within 1 mile of the AEC. As
required by applicable law, Appendix 5.3B and Appendix 5.3C will be submitted separately to the CEC under a
request for confidentiality. Appendix 5.3D provides names and qualifications of personnel who contributed to
this study. Appendix 5.3E contains a map of all resources recorded during the cultural resources assessment
and will be submitted separately to the CEC under a request for confidentiality.

31 sjte is defined as “The location of a significant event, a prehistoric or historic occupation or activity, or a building or structure... where the location
itself possesses historic, cultural, or archeological value.” (National Park Service [NPS], 1995).

32 The federal definitions of cultural resource, historic property or historic resource, traditional use area, and sacred resources are reviewed below
and are typically applied to non-federal projects.

A cultural resource may be defined as a phenomenon associated with prehistory, historical events, or individuals or extant cultural systems. These
include archaeological sites, districts, and objects; standing historic structures, districts, and objects; locations of important historic events; and places,
objects, and living or non-living things that are important to the practice and continuity of traditional cultures. Cultural resources may involve historic
properties, traditional use areas, and sacred resource areas.

Historic property or historic resource means any prehistoric district, site, building, structure, or object included in, or eligible for inclusion in, the
National Register of Historic Places (NRHP). The definition also includes artifacts, records, and remains that are related to such a district, site,
building, structure, or object.

Traditional use area refers to an area or physical landscape identified by a cultural group to be necessary for the perpetuation of the traditional
culture. The concept can include areas for the collection of food and non-food resources, occupation sites, and ceremonial and/or sacred areas.

Sacred resources are traditional sites, places, or objects that Native American tribes or groups, or their members, perceive as having religious
significance.
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The AEC study area referred to in this section includes the survey areas for both archaeological and
architectural resources (Figure 5.3-1). The archaeological survey area includes the proposed 71-acre AEC
site, 8 acres of onsite construction laydown and parking, 10 acres for offsite parking and laydown, a 200-foot
wide buffer comprising approximately 58 acres, and the wastewater line corridor, which is approximately 12
acres. Approximately 1 acre of overlap occurs between the AEC and the wastewater line corridor; thus, the
total survey area is 158 acres. Most AEC improvements will be built at or near existing site grade with little
excavation. Trench excavations for pipelines and utilities are expected to reach depths of approximately

10 feet below the surface. Excavations for the wastewater line upgrades would average 10 feet deep and
are expected to reach maximum depths of approximately 15 feet below the surface.

The architectural survey area includes the existing Alamitos Generating Station (AGS), including the recently
acquired tank farm within the AGS site, as well as a buffer around the site consisting of at least one
additional parcel deep on all sides, as per CEC requirements for a project in an urban setting. Offsite, the
AEC will include 10 acres of construction parking and laydown adjacent to the AGS, and a new 1,000-foot-
long process/sanitary wastewater pipeline to the first point of interconnection with the existing Long Beach
Water Department (LBWD) wastewater system. Because the AEC may also require upgrading approximately
4,000 feet of the existing offsite LBWD wastewater line downstream of the first point of interconnection,
this possible offsite improvement to the LBWD system is also analyzed in this Application for Certification
(AFC). The total length of the new pipeline (1,000 feet) and the upgraded pipeline (4,000 feet) is
approximately 5,000 feet and was included in the architectural survey area.

5.3.1 Setting

AES Alamitos Energy, LLC, will construct, own, and operate the AEC, a natural- gas-fired, air-cooled,
combined-cycle and simple-cycle, electrical generating facility in Long Beach, California. The proposed AEC
will have a nominal generating capacity of 1,040 megawatts (MW). The AEC will be constructed on the site
of the existing AES Alamitos Generating Station (AGS), located on an approximately 21-acre site within a
larger, 71.1-acre parcel.

The AEC will feature two gas turbine power blocks. Combined-cycle power block will consist of two natural-
gas-fired combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery
steam generators (HRSG), one steam turbine generators, an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment. Simple-cycle power block will consist of four simple-cycle LMS-100 CTGs with
fin-fan coolers and ancillary facilities.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area.
The demand is caused in large part by the closure of the San Onofre Nuclear Generating Station and the
anticipated retirement of the older, natural-gas-fired generation currently using once-through ocean water-
cooling (OTC). As a result of the promulgation of the California State Water Resources Control Board’s
(SWRCB) Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling
(SWRCB, 2010), more than 4,000 MW of OTC generation are expected to be retired in the Los Angeles local
electrical reliability area by December 31, 2020.

The AEC will use water provided by the City of Long Beach Water Department (LBWD) for construction,
operational process, and sanitary uses but at substantially lower volumes than the existing AGS historically
has used. This water will be supplied through existing, onsite water lines. The AEC will include a new, 1,000-
foot process/sanitary wastewater pipeline to the first point of interconnection with the existing LBWD sewer
system, the potential upgrade of an additional 4,000 feet of existing pipeline downstream from the first
point of interconnection, and the elimination of the current practice of treatment and discharge of
process/sanitary wastewater to the San Gabriel River. Stormwater runoff from the power block areas will be
directed to oil/water separators and to an existing retention basin and then ultimately discharged to the Los
Cerritos channel via existing stormwater outfalls.
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The AEC will interconnect to the existing, Southern California Edison (SCE) 230-kilovolt (kV) switchyard
adjacent to the north side of the AGS. Natural gas will be supplied to the AEC via the existing, offsite,
30-inch-diameter pipeline owned and operated by Southern California Gas Company (SoCalGas) that
currently serves Units 5 and 6 of the AGS. The AEC will require construction of new natural gas-metering
facilities and construction of two new natural gas compressor buildings within the AEC footprint.

The AEC is designed to serve both peak and intermediate loads with the added capabilities of rapid startup,
significant turndown capability (ability to turn down to a low load), and fast ramp rates. As California’s
intermittent renewable energy portfolio continues to grow, operating in either load-following or partial
shutdown mode will become necessary to maintain electrical grid reliability, thus placing an increased
importance upon the rapid startup, high turndown, steep ramp rate, and superior heat rate employed at the
AEC.

As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles basin subarea and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by supplying
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By virtue of its location in a transmission constrained load center, the AEC
also helps to avoid potential transmission line overloads and can provide reliable local energy supplies when
electricity from more distant generating resources is unavailable. In recognition of its critical grid reliability
benefits, the AEC combined-cycle CTGs were selected by SCE in its Local Capacity Requirements Request for
Offer on November 5, 2014, and the simple-cycle CTGs will meet the capacity needs anticipated to be
identified in future California Public Utilities Commission Long-term Procurement Plans.

Owing to the critical need for generating capacity at the AEC site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given that the removal of
existing Units 1 through 6 is not required for construction of the AEC, the continued operation of the AGS
will not impede AEC construction. Demolition of the retired and decommissioned turbine peaking
generating Unit 7 and fuel tank, ancillary equipment, small maintenance shops, and two retention basins will
be required for site preparation for the construction of the AEC. Construction and site preparation activities
at the AEC site are anticipated to last 56 months, from the first quarter of 2017 until the third quarter of
2021. The project will commence construction with the removal of former Unit 7’s building and ancillary
equipment, fuel storage tank, tank berms, small maintenance shops, and two wastewater retention basins
in January 2017 to make room for construction and laydown area for the AEC CCGT. Construction of the AEC
CCGT will commence during the second quarter of 2017 and will be completed by the second quarter of
2020. The AEC CCGT is expected to commence commercial operation before May 1, 2020. Construction of
the AEC SCGT is scheduled to proceed from the second quarter of 2020 through the third quarter of 2021,
and Power Block 2 is expected to commence commercial operation in the third quarter of 2021. A
temporary construction access road may be constructed offsite beginning at the intersection of Studebaker
Road and Loynes Drive traveling southeast to the AEC site. Construction of the AEC will require the use of
onsite laydown areas (approximately 8 acres dispersed throughout the existing site) and an approximately
10-acre laydown area located adjacent to the existing site.

5.3.2 Affected Environment

The climate in the AEC area is defined by warm, dry summers with average highs of 75°F and mild winters
with average temperatures of 55°F. Rainfall averages 13 inches annually (U.S. Climate Data, 2013).
Precipitation usually occurs in the form of winter rain.

Long Beach is situated on a coastal floodplain in southern Los Angeles County. The sediments are primarily
from San Gabriel River Quaternary deposits from the Holocene period. The San Gabriel River has been
channelized, as has been the previously natural inlet to the Alamitos Bay, the Los Cerritos Channel. The AEC
area is located in a reclaimed salt marsh environment, an area that previously contained a marshland
ecological community called the Alamitos Saltwater Marsh. Historically, the groundwater at the AEC has
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been quite shallow at 10 feet below ground surface (bgs) or higher (Ninyo & Moore, 2011). Land
reclamation and development in the early 1900s allowed for agriculture in the area, despite the marshland
environment and high groundwater.

Historical aerial photographs from 1952 indicate that prior to the construction of the site, the area,
particularly in the northern portion of the AGS, was largely used for agriculture (Ninyo & Moore, 2011).
Primary disturbances to the area were the construction of the existing six operating generating units (Units
1-6); retired former Unit 7; administration, maintenance, and certain warehouse buildings; two existing
SoCalGas natural gas pipelines; LBWD potable water connections; the existing SCE switchyard; and the Los
Cerritos Channel. Other disturbances and facilities in the AEC study area include various pipelines,
transmission lines, residential housing, and roads.

A subsurface geotechnical survey conducted by Ninyo & Moore in 2011 reported that the AGS was
constructed on artificial fill. The survey results showed that the AEC study area is underlain by artificial fill,
younger dune sand deposits, marsh deposits, and older dune sand deposits. Artificial fill was encountered at
depths ranging from approximately 6 to 9 feet bgs. Alluvial sediment deposits primarily consisting of
interbedded layers of silty to clayey sand were encountered below the fill. These deposits were observed up
to 63 feet bgs (Ninyo & Moore, 2011).

5.3.2.1 Local Paleoenvironment

At the start of the Holocene Epoch and during the earliest known occupations of the southern California
coast, the coastline looked very different than it does today. Seas were lower, and the coastline extended
out a few miles farther than now. The off-coast islands were larger, and a few more spits of land were
extant. Many of the embayments found along the coast today did not exist at the start of the Holocene.
Many of the bays that dot the California coastline in the present did not exist either. San Pedro Bay, for
example, the closest natural bay to the AEC, did not exist near the start of the Holocene. Land extended to
within 15 miles of Santa Catalina Island, rather than the 26 to 32 miles of today (Porcasi et al., 1999). At the
start of the Holocene, the AEC site would have been much farther from the sea, both to the east and the
south.

California’s seasonal wet and dry periods (winters having the most annual rainfall, followed by dry, hot,
mostly rainless summers) appear to have been a pattern that occurred throughout the Holocene

(West et al., 2007). However, the overall climate of the southern California coastline has changed
throughout the Holocene, exhibiting periods with radical differences in temperature and precipitation.
Evidence indicates that some of these swings were not only quick, but also involved more dramatic drought
or flood events than those recorded in the modern era (Boxt et al., 1999). Pollen analysis from sites along
the San Diego coastline, approximately 100 miles south of the AEC, indicate that the early Holocene
exhibited frequent and heavy coastal fog, the middle Holocene was characterized by a stable and mild
climate, and the late Holocene climate varied widely. Yearly El Nifio conditions with heavy winter rains and
warmer temperatures alternated with years of drought in this later period (West et al., 2007). Pollen
analysis of samples taken from the San Joaquin Marsh near Newport Bay, Orange County, approximately 20
miles south of the AEC site, exhibit indications of extreme drought identified inland between 900 and 1300
AD. Although located well outside of the AEC site, these findings have implications for the entire coastline.
The drought, which lasted centuries, is associated with, and is likely a driver for, changes in settlement
patterns, subsistence strategies, trade networks, and other cultural behaviors throughout California. The
pollen analyses conducted at San Joaquin Marsh also revealed a period of increased freshwater runoff
around 1600 AD, at the start of the Little Ice Age. This period of increased precipitation influenced yet
another round of cultural changes and adaptations (Boxt et al., 1999). These changes between drought and
increased precipitation would have affected deposition at the AEC site. Periods of high runoff would result in
more rapid deposition of sediment, particularly in areas near where streams or rivers emptied into the
ocean, whereas periods of drought would result in more stable and less frequent depositional activities.

5.3-4 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

In addition to the climate changes, surface sea temperatures also appeared to have fluctuated on a
millennial period, from cold to warm waters. Surface temperatures in the Early and Middle Holocene were
more stable than those from the Late Holocene (West et al., 2007). Changes in the surface temperatures of
the sea would have affected local sea life and the resources available to human settlements near the ocean.

Specific written records and accounts of climate change for southern California are not readily available
before the mid to late 1800s. During the latter half of the nineteenth century, southern California was
rapidly settled by Euro-Americans, and by the start of the twentieth century, it looked very different than it
had in its more natural state in the early 1800s. Differences in pre-settled coastal California weather
indicated that winter winds were stronger and storm waves were larger and more destructive than at
present. Erosion from these large waves along the shore was more extreme. Southeasters, storms likened by
nineteenth century sailors to hurricanes, decreased in frequency as the nineteenth century came to a close
and the Little Ice Age ended (Engstrom, 2006).

At the start of the Holocene, the familiar plant communities of southern California—chaparral, oak
woodland, and coastal sage scrub—rapidly increased throughout the region (West et al., 2007). These
communities grew and replaced the pines, which the pollen record show inhabited the now pine-less areas
of southern California at the Pleistocene-Holocene transition approximately 11,700 years ago. The pollen
record at Daisy Cave on San Miguel Island shows the presence of pine trees on the island at the start of the
Holocene. There are no pine trees on San Miguel Island now (West et al., 2007). Many of the observed
landforms along the shoreline in southern California in the nineteenth century consisted of low hillock
dunes, generally less than 5 feet in height, which ran along the beaches. Vegetation generally consisted of
red sand verbena and occasional salt bush and silver beach weed. Written historical accounts agree that
shellfish was very abundant along the shore at this time, more so than at present. Estuaries were common
on the land side of the small barrier spits along the coasts. Salt marshes and grass-covered areas surrounded
these estuaries (Engstrom, 2006).

As late as the mid-1800s, estuaries along the coast connected to the ocean via inlets. These inlets could be
seasonal; in winter, they would be open and useable, frequently due to rain, while in summer, heavy waves
would create dams, which blocked ocean access. Heavy deposition of sediment during winter could also
block inlet access. Once access was blocked, the evaporation of the water would result in alkali flats and
high salinity in the water (Engstrom, 2006).

5.3.2.2 Regional Setting

The AEC is located within the existing AGS site in a developed area of Long Beach comprising residential,
industrial, and commercial developments. The AGS is a natural-gas-fired steam electric generating facility
located in the city of Long Beach, Los Angeles County. The facility occupies approximately 120 acres of a
230-acre industrial site along the west bank of the San Gabriel River, 2 miles northeast of the entrance to
Alamitos Bay and the Long Beach Marina.

The AEC site lies within a region characterized by flat floodplains and terraces and very gently sloped alluvial
fans with small areas of marine terraces (Ninyo & Moore, 2011). Historically, the predominant natural plant
community of the area was salt marsh, the Alamitos Saltwater Marsh. Before the modern era, the area
would have offered habitat for the various land animals and plants associated with the southern coastal salt
marsh environment.

Southern coastal salt marsh occurs in areas subject to regular tidal flooding by salt water, such as sheltered
inland bays, estuaries, and lagoons. The distribution of plant species within the salt marsh is often in distinct
zones based on the frequency and duration of tidal flooding. Vegetation in these areas is characterized by
pickleweed (Salicornia virginica) along with other salt-tolerant species such as saltgrass (Distichlis spicata),
alkali heath (Frankenia salina), alkali weed (Cressa truxilensis), California seablite (Suaeda californica), marsh
jaumea (Jaumea carinosa), and saltwort (Batis maritima). Open, unvegetated salt pannes and tidal channels
are present in some areas. Several avian species use salt marsh, including the Belding’s savanna sparrows
(Passerculus sandwichensis beldingi), western snowy plover (Charadrius alexandrinus nivosus), the California
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least tern (Sternula antillarum browni), the California brown pelican (Pelecanus occidentalis californicus),
and other various water fowl. Harvest mice and shrews are also found in coastal salt marsh environments.

The development of a regional chronology marking the major stages of cultural evolution in the southern
California area has been an important topic of archaeological research. In general, cultural developments in
southern California have occurred gradually and have shown long-term stability; consequently, developing
chronologies and applying them to specific locales has often been problematic. The following chronology is
based on Byrd and Raab’s (2007) updated synthesis of the southern bight cultures, an area that
encompasses the California coast from Point Conception in the north to the Mexican border in the south.

Abundant evidence exists that humans were present in North America for at least the past 11,500 years.
Fragmentary, but growing, evidence also shows that humans were present long before that date. Linguistic
and genetic studies suggest that human colonization of North America may have occurred 20,000 to

40,000 years ago. Evidence of this earlier occupation is not yet conclusive but is beginning to be accepted by
archaeologists. For example, the Meadowcroft Rockshelter in Pennsylvania, Saltville and Cactus Hill in
Virginia, and the Topper site in South Carolina are sites that have produced apparently reliable dates as early
as 12,500 years before present (Goodyear, 2005).

Ancient sites are known in southern California. In January 1936, Work Progress Administration workers
digging a storm drain along the Los Angeles River (north of Baldwin Hills) recovered human bones from an
ancient streambed (Moratto, 1984). In March 1936, imperial mammoth teeth were exposed at the same
depth as the human remains (Moratto, 1984). The next oldest site in southern California where both human
skeletal remains and artifacts occur is the La Brea Tar Pits (CA-LAN-159). The Arlington Spring site on Santa
Rosa Island has provided occupation dates as early as 13,000 years old; the discovery of Arlington Spring
Man is the second find in North America that has dated to this period (Johnson, 2008). Evidence for
Paleo-Indian occupation in California exists, particularly along the coast of southern California, but remains
scant (Byrd and Raab, 2007).

Early Holocene (9600 cal B.C. to 5600 cal B.C.). The first groups to inhabit California (for which there is
significant evidence) are described as hunters and gatherers who used specialized bifacial projectile points,
well-made scrapers, knives, and many other tools designed for subsistence-related tasks (food processing).
They adapted to a number of environments and developed a variety of secondary subsistence strategies
that enabled them to live in a changing environment (Pleistocene to Holocene). As the (Wisconsin) Ice Age
ended, previously stable water sources began to dry up in inland California, prompting migrations to the
coast. California’s islands were occupied as early as 9600 to 9000 cal B.C., as indicated by the oldest levels at
Daisy Cave on San Miguel Island. Southern California dwellers exploited a wide range of plants and animals,
and the archaeological record shows that a greater emphasis was placed on gathering wild grasses and
seeds, rather than on hunting large mammals. Coastal groups, including those living on the islands off of
California’s coast, used marine resources such as shellfish, fish, sea lions, and dolphins. Shell midden sites of
the early Holocene are characterized by cobble tools, basin metates, manos, discoids, and flexed burials
(Byrd and Raab, 2007).

Middle Holocene (6000 cal B.C. to cal A.D. 500). At the start of the Middle Holocene, millingstone cultures
appeared throughout central and southern California. The Millingstone Horizon represents an adaptive
subsistence shift indicated by the first occurrence of millingstones (mano and metate), which were used to
process hard seeds like Salvia sp. (sages) and Eriogonum fasciculatum. Sites from this period are
characterized by the majority of artifacts being manos and metates, suggesting the importance of vegetal
resources. Most of these sites are located in grassland and sagebrush communities where these hard seeds
could support small populations on a yearly basis. Late fall and winter were difficult seasons when vegetal
foods were scarce and their diet had to be supplemented with deer and small mammal hunting and shellfish
collecting (Byrd and Raab, 2007).

Middle Holocene cultures are quite diverse. Large middle Holocene sites have been well documented along
the coast as well as inland. Archaeological evidence of extensive trade networks between southern
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California and the Southwest has been found. Rare artifact types, including the marine purple olive shell,
indicate trade networks that extend from Catalina Island through the Mojave Desert and into Oregon extant
in the Middle Holocene (Byrd and Raab, 2007).

Temporary settlements for a few nuclear families (10 to 25 individuals) have been recorded. These sites
were seasonal campsites for exploiting yucca and acorns from April through September. The seasonal
pattern has been documented as regional variations in the Millingstone Horizon sites in southern California
(King, 1971). These sites are characterized by plant-processing tools (scraper planes, an absence of hunting
implements, millingstones, and earth ovens—necessary to prepare yucca). Peoples intensively exploited
their environment with reliance on no particular food resource. Characteristic features of this period include
crude chopping tools, large projectile points, manos and metates, Olivella shell beads, quartz crystals and
cog stones, few ornaments, earth roasting pits, extended posture burials, reburials (secondary interment),
and rock cairns (Wallace, 1955:). The first evidence of cemeteries is recorded during this period, and the
relative absence of non-utilitarian artifacts indicates that an egalitarian social system was likely in place.
Recent evidence indicates that the first permanent villages may have been erected during the Middle
Holocene on San Clemente Island (Byrd and Raab, 2007). The presence of daub, the archaeological remains
of a wattle-and-daub dwelling, at Middle Holocene coastal sites indicates that at least some of the villages
along the coast may have had permanent structures. Wattle-and-daub structures were constructed of
bundles of woven sticks or reeds, called wattle, that were placed on a circular, domed-shaped frame, and
packed with clay or mud, called daub. When these structures burned, the clay was fired, much like pottery,
and can be identified in the archaeological record (Strudwick, 2005).

Late Holocene (cal A.D. 500 to Historic Contact). The Late Holocene is characterized by a larger number of
more specialized and diversified sites. Population increased substantially and is reflected in a greater
number of sites recorded during this time period. This period is characterized by large village sites, tightly
flexed burials, bows and arrows, arrowshaft straighteners, ollas (jars) and comals (cooking flats), personal
ornaments, pottery vessels, circular shell fishhooks, an extensive trade network, a wide variety of ritual
objects, and large stone bowls (Wallace, 1955). Elaborate mortuary artifacts are recovered from sites of this
period.

Villages occurred in the same general locations as they did in earlier time periods, but they increased in size
and decreased in their frequency; base camps were often associated with villages. There was also an
increase in the number of specialized and/or diversified sites. Trade was extensive during this period, and
long distances are reflected in artifacts recovered from the American Southwest (pottery) in California sites,
while steatite objects and Pacific Coast seashells occur in American Southwest sites. During the Late Period,
many more classes of artifacts are found in the archaeological record, and they reveal a higher order of
workmanship. Larger and more extensive settlement systems are evident, likely a byproduct of a more
intensive subsistence base exploiting all of the available food resources. The bow and arrow were
introduced, and other aspects of culture expanded, including population growth and more complex social
systems and trade networks.

New studies indicate that culture change in southern California may have been rapid rather than gradual.
Overexploitation of resources may have caused shifts to new resources that occurred in greater amounts
(Byrd and Raab, 2007). On the coast, intensified fishing and small sea mammal hunting replaced hunting of
large sea mammals and shellfish collection. Fish resources were concentrated on smaller near-shore species
rather than on deep sea resources. Vegetal resources focused on grasses rather than acorns, and direct
evidence of acorn use is minimal at Late Holocene sites. Changes in subsistence strategies in prehistoric
California appear to be related to overexploitation of preferred resources, leading to a shortage of the
desired resource, followed by shifts to more costly resources (Byrd and Raab, 2007).

In southern California, coastal village sites that have yielded important information about this period include
the four village sites recorded at Goleta Slough near Santa Barbara: Helo, Saxpilil, Geliec, and Alcas. Within a
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5-mile radius of the AEC site, important coastal village sites include the Palmer-Redondo site (CA-LAN-127)
and the Old Salt Lake village site, also known as Engva.

5.3.2.3 Ethnohistory

The Native Americans living in what is now Long Beach, and specifically within the AEC study area, were the
Gabrielefio, or Tongva. The AEC study area is located near the prehistoric location of the Gabrielefio village,
Povuu’nga, which was situated less than 1 mile northwest within present day California State University,
Long Beach.

Gabrieleio. The Gabrieleiio language belongs to the Takic sub-family of the Uto-Aztecan language stock.
The territory of the Gabrielefio comprised inland valleys and coastal plains, and spanned from Topanga
Canyon (Los Angeles County) in the north to El Toro (Orange County) in the south, and included Catalina, San
Clemente, and San Nicolas Islands in the Channel Islands, and the San Gabriel and San Bernardino inland
valleys in the east (McCawley, 1996).

Pre-European contact population numbers are difficult to assess because of discrepancies in the record; in
1852, Scottish-born Los Angeles resident Hugo Reid published letters about the Gabrielefio life, and he
believed there were some 68 villages, 28 of which he identified in Los Angeles County (McCawley, 1996).
Each village was reported to have contained an average of 100 people, and McCawley (1996) estimates
more than 5,000 Gabrielefos at the time of contact.

The pre-contact Gabrielefio practiced a patrilineal system. Members of the lineage were given access to
diverse resources held by the families within their lineage, allowing the Gabrielefo to exploit multiple
ecologies. The heavily hierarchical Gabrielefio social system comprised elites, commoners, middle-class,
poor, and slaves. The elites were the only ones to possess access to religious items, and the middle-class
supported the elites.

Distribution of settlements did not follow a consistent pattern throughout the Gabrielefio territory largely
because of the diverse ecological zones within Gabrielefo territory, which comprised the coast, islands,
valleys, and foothills. Their settlement pattern appears to be centered upon a central village, with satellite
villages used for resource acquisition. They built large, circular houses with thatched, domed roofs that were
large enough to house several families. Ceremonial buildings were often found scattered throughout the
village, each with specialized uses, such as sweatlodges, menstrual huts, or meeting rooms. The level of use
of these satellite campsites was in direct response to population and village size as well as distance from the
main village to the campsite (Earle and O’Neal, 1994).

The Gabrielefio’s subsistence strategies incorporated seasonal procurement of resources, both terrestrial
and marine. Throughout the year, individual Gabrielefio families would move to temporary encampments
for hunting, harvesting, and collecting. Depending on the season and resources that could be harvested,
travel would occur through various ecological zones. In the interior, where primary habitation was thought
to take place in the summers, hunting of deer and rabbit was a significant resource for the Gabrielefio, who
were expert hunters (McCawley, 1996). In spring and summer, temporary camps would be established in
order to gather roots, seeds, and bulbs; in the fall, acorns and other wild seeds were gathered as staples in
their diet. In coastal areas that were less exposed, such as in the AEC area, wintertime villages were
occupied, and satellite or temporary campsites would be erected near the shore to collect shellfish and
other marine resources. In addition to being expert terrestrial hunters, the Gabrielefio were adept at
maritime subsistence and procurement, building planked canoes that were sealed with pine pitch or asphalt,
and hunting sea otters and other marine mammals with harpoons, as evidenced in the archaeological record
from sites such as CA-LAN-2616 (Langenwalter et al., 2001).

Ethnographies have not consistently documented the indigenous groups of southern California. Various
tribes, such as the Chumash, Gabrielefio, Juanefio, and Luisefio, often have been intertwined so that it
becomes difficult for the researcher to distinguish one from the other in the written record. Due to this
discrepancy, architecture for the southern groups and the documentation of the use of space is virtually
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unknown (Ciolek-Torrelo, 1998). What is known is that domestic structures for southern California groups
were constructed of reeds, grass, and tule. The Gabrielefio houses were semi-subterranean structures built
by erecting a pole at the center of an approximately 2.5-foot-deep circular pit. Postholes would have been
dug around its circumference where willow reeds would be placed and leaned toward the center and
secured, then covered in tule and grasses. Although neighboring groups covered their houses in daub, it is
reported that the Gabrielefio did not; however, their sweatlodges were covered in daub after construction
(Bean, 1974; Ciolek-Torrelo, 1998; McCawley, 1996).

Bean (1974) writes of the Gabrielefio as “The most powerful of the Shoshonean groups and were probably
very influential in the diffusion of ideas to inland peoples. The powerful military competency of the
Gabrielefio undoubtedly limited territorial expansion of the Cahuilla.”

Neighbors of the Gabrielefio were the Chumash to the north, the Serrano to the east, the Cahuilla to the
southeast, and the Luisefio and Juanefo to the south.

Approximately 1 mile northwest of the AEC is the location of the prehistoric Gabrielefio village Povuu’nga,
also spelled Pubug-na, Puvunga, and Punvungna. The land on which the village stood was considered sacred
land, an important center of power for the Gabrielefio. The village was a large habitation area with
associated cemeteries, ceremonial sites, and sister campsites (Boxt and Raab, 2000). Povuu’nga has also
been identified as the place of origin of Chingishnish, also spelled Chengiichngech or Chinigchinich, an
important creation deity for the Gabrielefio (Boscana, 1814; Boxt and Raab, 2000; McCawley, 1996;
Strudwick et al., 1996).

According to the ethnographic account of Father Boscana (1814), a Franciscan priest from Mission San Juan
Capistrano, the name Chingishnish translates to “all powerful” or “all mighty.” Boscana writes “And this was
the God Chinigchinich, so feared, venerated, and respected by the Indians, who taught first in the town of
Pubuna, and afterwards in all the neighboring parts, explaining the laws, and establishing the rites and
ceremonies necessary to the preservation of life” (Boscana, 1814).

Boscana documented oral accounts about the cosmology and traditions of the indigenous and titled the
historical account Chinigchinich. Boscana’s informants were the neophytes at San Juan Capistrano, which
included Serrano, Luisefio, Juanefio, and Gabrielefio Indians. In his account, Boscana documents several
great chiefs, good and bad, associated with Povuu’nga (alternately spelled Pubuna in the account); “out of
the confines of a Rancheria, called Pubuna, distant from St. Juan Capistrano north east about eight leagues,
came the monster Ouiot, and the Indians, at the present time, preserve the account in their annals”
(Boscana, 1814).

Mission San Gabriel contains baptismal records dating between 1785 and 1805 for 35 individuals from the
Puvunga Rancheria (Heizer, 1968). In 1790, Povuu’nga was part of a large land grant, the Rancho Los
Alamitos, which was given to Spanish soldier Jose Manuel Nieto. After his death in 1804, the Los Nietos
property was portioned off into smaller ranchos by his heirs. The following year, the last baptisms for any
Povuu’nga Gabrielefio occurred at both the Mission San Juan Capistrano and the Mission San Gabriel

(Boxt and Raab, 2000; Heizer, 1968; Strudwick et al., 1996). In 1852, local rancher Hugo Reid identified the
village site of Pubug-na within the Rancho Los Alamitos. At this time, the property belonged to Abel Stearns
(Boxt and Raab, 2000; Heizer, 1968).

The village of Povuu’nga has been archaeologically recorded to some extent, although it is impossible to
accurately determine its pre-contact size due to the destruction of much of its landscape. The village now
comprises sites CA-LAN-234/235 and CA-LAN-306. Povuu’nga was listed on the National Register of Historic
Places (NRHP) in 1974 with a recorded period of significance in the Late Holocene. The site is described on
the NRHP listings as a complex Gabrielefio site that functioned as a ceremonial site, a burial site, and
habitation site dating from the prehistoric era into the historic period (NRHP, 2012).
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5.3.2.4 Historic Setting

Generally, a historic period begins with the first documented entrance by a European into a specific region;
however, due to known contact in other parts of California by Russians, Chinese, Spanish, and Portuguese,
some chronologies terminate the late prehistoric for all California in 1542, when the first documented
European entered the territory now known as California. This period is termed the Protohistoric Period. In
1542, Juan Rodriguez Cabrillo explored the California coast by ship, entering San Diego Bay and claiming Alta
California for Spain. Cabrillo landed near Point Mugu in the same year. Sixty years later, Sebastian Vizcaino
sailed into San Diego Bay. Exploration of the land was slower to come. Don Gaspar de Portola searched Alta
California for suitable mission sites in 1769.

In California, the historic era is generally divided into three periods: the Spanish or Mission Period (1769 to
1834), the Mexican or Rancho Period (1821 to 1848), and the American Period (1848 to present).

Spanish/Mission Period (1769 to 1834). Gaspar de Portola was appointed as the first governor of California
in 1767, and the first command given to him by the Viceroy of Mexico was to expel the Jesuits from Baja
California. This prompted the launch of military and Franciscan expeditions from Baja California into the
region, and with it, the official start of the historic period in California. Following the expulsion of the Jesuits
from Baja California, Spanish Colonial military outposts were established in Alta California, the first of which
was El Presidio Real de San Diego in 1769, with Pedro Fages as its commander. Military outposts continued
to be built as expeditions travelled north. The Portola expedition of 1769 reached Orange County on July 22,
was in the San Gabriel Valley by August 2, and was passing through what would become Ventura County by
the end of that month (Beebe and Senkewicz, 2001).

The following is a summary of local missions based on information from the California Missions Resource
Center (2011) and the California Missions Foundation (2008). During the Spanish/Mission Period, 21
missions were built in California, connected by the EIl Camino Real. The first was San Diego de Alcala,
founded by Father Junipero Serra. Three missions were located in Orange and Los Angeles counties, the first
of which was Mission San Gabriel Arcangel, established by Father Pedro Cambon and Father Angel Somera
in the San Gabriel Valley on September 8, 1771. It was the fourth mission founded in southern California. In
1776, Santa Ana River floods destroyed much of the mission, and it was relocated from Montebello,
California, to what is now the city of San Gabriel, California. When the mission was rebuilt, 27 outlying
estancias (ranchos) were established to supply this mission with meat, hay, grain, vegetables, and fruits.
Mission San Juan Capistrano, in present-day Orange County, was founded on November 1, 1776, by Father
Junipero Serra. Mission San Fernando Rey de Espafia, the third of the region’s missions, was constructed in
Los Angeles County in 1797.

The construction of the first mission in what is now the Los Angeles—Orange County region introduced the
era of missionization, a period of forced conversion of the Native Americans who occupied the region.
Captured and removed from their villages, the indigenous peoples were brought to the missions and into
servitude. Many perished due to ill treatment, and many more died from the introduction of European
diseases, ultimately decimating the Native American populations.

The Spanish government was awarding ranchos (land grants) to soldiers and other Spanish Californios by the
1790s; vast tracts of land were used for livestock and farming. In 1784, Governor Pedro Fages awarded one
of his soldiers, Jose Manuel Nieto, a 300,000-acre land grant that spanned from what is today known as
Long Beach in the north, south into Huntington Beach, and east into San Bernardino County. A short time
later, the land grant was retracted and regranted, resulting in a reduction of Nieto’s acreage by roughly half
(Rancho Los Alamitos, 2012). At the time of Nieto’s death in 1804, the Los Coyotes grant, as the land was
named, included 167,000 acres within the modern cities of Long Beach, Huntington Beach, and Los Alamitos,
among others.

The last mission to be founded in this period was San Francisco Solano in 1823. Further attempts to
construct additional missions were thwarted by Spain itself due to the costs each new mission posed. Later,
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as Spain lost its rule over New Spain and secularization was sought by the new government, the mission
system was disbanded in 1834 (Weber, 2006).

Mexican/Rancho Period (1821 to 1848). Mexico became independent of Spain in 1821, and the Decree of
Secularization, passed in 1834, effectively ended the Mission Period in California. The following years were
marked by the proliferation of cattle ranching throughout the region as the Mexican governor, Pio Pico,
granted vast tracts of land to Mexican (and some American) settlers. The former mission lands were then
opened for grants by the Mexican government to citizens who would colonize the area and develop the
land, generally for grazing cattle and sheep (Lech, 2004).

The newly appointed Mexican government demanded that all who had received land grants from Spain
show proof of land ownership. The AEC is located within the original 1790 grant of the Rancho Los Alamitos
given to Spanish soldier Manuel Perez Nieto. By 1833, however, land disputes had greatly reduced the
holdings of Nieto’s original 1790 land grant. A total of 21 square miles of an area called Rancho Las Bolsas
were deeded to Catarina Ruiz, which in turn later became known as Huntington Beach, Garden Grove,
Westminster, and Fountain Valley (City of Huntington Beach, 1996).

Nieto’s heirs further subdivided the remaining land into smaller ranches. In the Long Beach area, the Nieto
land was divided into Rancho Los Alamitos and Rancho Los Cerritos. The latter ranch was inherited by
Nieto’s daughter, Manuela Cota (Rancho Los Cerritos, 2003). In 1843 it was acquired by John Temple
(Rancho Los Cerritos, 2003). Rancho Los Alamitos, which means “Ranch of the Little Cottonwoods,” was sold
to Governor Figueroa in 1834. Following his death in 1835, it was inherited by his brother Francisco. In 1842
Don Abel Stearns bought the Alamitos Ranch (Rancho Los Alamitos, 2012).

In 1846, in response to the Mexican-American War, the United States Navy posted a naval base in what is
today San Pedro; the base was abandoned after the war (California State Military Museum, 2012).

American Period (1848 to Present). Gold was discovered in California in 1848, and by 1849 the Gold Rush
brought many speculators from the eastern United States and European countries flocking to California to
make their fortune. The rapid growth of the region was substantial, and it is estimated that as many as
300,000 people arrived in the region during this period, heralding the start of industry, transportation, and
changes in legislature.

Following the signing of the Treaty of Guadalupe Hidalgo in 1848, the United States took possession of
California. The treaty bound the United States to honor the legitimate land claims of Mexican citizens
residing in captured territories. On September 9, 1850, California became the thirty-first state in the Union.
The Land Act of 1851 established a board of Land Commissioners to review and adjudicate land claims, and
charged the Surveyor General with surveying confirmed land grants. In order to investigate and confirm
titles of California, American officials acquired the provincial records of the Spanish and Mexican
governments that were located in Monterey. Those records, most of which were transferred to the

U.S. Surveyor General’s Office in San Francisco, included land deeds and sketch maps (Gutierrez and Orsi,
1998).

From 1852 to 1856, a board of Land Commissioners determined the validity of grant claims. In 1858, Manuel
Dominguez received a land patent, securing the ownership of the Rancho Dominguez and becoming the first
land patent to be granted in California by the U.S. government (Dominguez Rancho Adobe Museum, 2012).

At the start of this period, ranching was a lucrative enterprise and interest in this industry brought many
from other parts of the county to stake a claim in the cattle boom. Near the project area, agricultural crops
of barley, potatoes, and corn were grown (Strudwick et al., 1996). The drought of the early 1860s and the
subsequent loss of cattle caused Abel Stearns to lose the Alamitos Ranch, which later was acquired through
lease by John Bixby in 1878. Through a partnership with Jotham Bixby and Isaias W. Hellman, John Bixby
purchased the property in 1881 (Rancho Los Alamitos, 2012). Jotham Bixby, meanwhile, acquired the
neighboring Rancho Los Cerritos. John Bixby and his partners, under the Alamitos Land Company, had
interests in city development and creating oceanfront property; consequently, the Alamitos Land Company
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began designing and engineering city infrastructure such as streets, parks, and living communities. These
communities would include the areas of Belmont Heights, Belmont Shore, and Naples.

In 1887, John Bixby died and Rancho Los Alamitos was subdivided and distributed among Bixby’s partners
and family. John Bixby’s family retained the land that included the AEC study area and occupied it until 1961
(Rancho Los Alamitos, 2012). The Bixby heirs deeded a 7.5-acre area that contained the ranch house and
associated facilities to the City of Long Beach in 1968. The ranch is listed on the NRHP and currently operates
as a historical site, significant for both its prehistoric importance as a sacred village site of the Gabrielefios
and for its continuous historic landscape (Rancho Los Alamitos, 2012).

Upon Jotham Bixby’s death in 1916, his ranch was parceled into the communities of Bixby Knolls, California
Heights, North Long Beach, and portions of Signal Hill (Rancho Los Alamitos, 2012).

Long Beach. The area now known as Long Beach was originally planned as Willmore City in a commercial
venture by William Willmore in 1882, but because of financial difficulties, Willmore was not able to promote
the area and built only 12 houses. The Long Beach Land and Water Company acquired the land from
Willmore in 1884 and renamed the town Long Beach (Rancho Los Cerritos, 2003). Long Beach was
incorporated in 1887. In 1888, there was one school and fewer than 50 residences covering less than 3
square miles (Long Beach Planning, 2013).

In the early 1900s, Long Beach became one of the premier resort beach towns and boasted many attractions
such as the Pike, an amusement park located at the end of the “red car” electric streetcar line along the
coast. The Pike contained games; rides such as the Cyclone Racer, a wooden two-track rollercoaster, the
Plunge, originally a bathhouse, and an original Looff’s Carousel; eight movie theatres; and ballrooms. The
Pike opened in 1902 and operated under various names until 1979.

Charles H. Windham, the mayor of Long Beach, established the Los Angeles Dock and Terminal Company
and purchased an area of mudflats with the intent of developing a commercial harbor. On June 24, 1911,
the Port of Long Beach officially opened and shortly thereafter, steamship operators, such as the North
Pacific Steamship Company, scheduled regular routes between Long Beach and San Francisco. In 1916, the
Los Angeles Dock and Terminal Company went bankrupt, and the City of Long Beach was forced to take over
the construction of the additional harbor developments (Port of Long Beach, 2011). The City established the
Harbor Commission as the governing body for the port (Port of Long Beach, n.d.).

The Navy came to Long Beach in 1917 to establish a training facility for submarines, and this evolved into a
Navy auxiliary servicing station for its ships (California State Military Museum, n.d.). A long period of naval
base construction began in 1939, initiated by the onset of World War II.

Oil was produced in Los Angeles County for minimal commercial use since about the late 1850s; however,
the industry did not become fully developed until the introduction of the railway system in the late 1800s.
With the ease of transportation and access, oil in the form of kerosene and other refined oils quickly began
to replace other types of fuel, prompting an oil boom. Oil was discovered in Long Beach in 1921, and this set
off a population boom that resulted in millions of dollars in development (Long Beach Planning, 2013). In
1936, there was a second major discovery of oil in Long Beach (California Department of Conservation,
2005). During this time, Long Beach was the fastest-growing city in the nation, spurred by the oil boom, the
growing port, and tourism (Downtown Long Beach, 2012). From the first major discovery in the late 1800s
through the next hundred years, oil was Los Angeles County’s main export (Paleontological Research
Institution, 2012).

A magnitude 6.4 earthquake struck Long Beach in 1933, causing the death of 120 residents and over

$50 million in damage (Long Beach Planning, 2013). The city rebuilt, embracing the Art Deco style for many
of its new downtown buildings. The earthquake served as an impetus to pass the Field Act of 1933, which
required earthquake-resistant design and construction for all public schools (Long Beach Planning, 2013).
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Before World War Il, Japanese-Americans had a significant presence in the area, specifically on Terminal
Island in east San Pedro, but this changed as a result of the war (NPS, 2004). Terminal Island was viewed as a
Japanese fishing village with a population of 3,000 residents who worked primarily as fishermen for the
canneries. In 1942, Japanese-Americans were removed from Long Beach and transferred to inland
internment camps under the orders of Lieutenant General John De Witt of the Army’s Western Defense
Command (NPS, 2004). By the end of the war, there would be over 120,000 Japanese-Americans in
internment camps. Even after their release from the camps, none of the families returned to Terminal
Island, and to date, Japanese-Americans do not have a large presence in the Long Beach area (NPS, 2004).

In the 1950s, Long Beach experienced a population boom of ex-servicemen and their families, which altered
the landscape from resort town to suburb. In addition, many military servicemen from the nearby naval
base patronized Long Beach, and adult entertainment services began to proliferate downtown to serve
them. Like many urban centers in the 1960s, downtown Long Beach experienced a decline as the interstate
highway system allowed suburbs to thrive, and suburban malls drew away major retailers and their patrons.

In 1967, the Long Beach City Council purchased the decommissioned ship Queen Mary and brought her to
Long Beach to serve as a luxury hotel complete with restaurants and shops. The city began to plan for the
revitalization of downtown, drafting a Downtown Plan and beginning construction on the Long Beach Plaza
Mall, the Promenade, and the Long Beach Convention and Entertainment Center (Downtown Long Beach,
2012).

Since the 1970s, downtown Long Beach has prospered and the city of Long Beach has continued to grow. It
has many industries including electronics manufacturing, aerospace, energy, and oil. Long Beach continues
to be an important port city and is the second busiest shipping port in the United States.

Steam Generation Plants in California. The first commercial electrical central generating stations in the
world were the Pearl Street Station in New York and the Holborn Viaduct power station in London, both of
which opened in 1882 (Parsons, 1940). Both of these stations used reciprocating steam engines, but the
development of the steam turbine allowed larger and more efficient central generating stations to be built.
Turbines offered higher speeds, more compact machinery, and stable speed regulation. British designer Sir
Charles Parsons built the first multi-stage reaction steam turbine in 1884 and patented it in 1885 (Cambridge
University Engineering Department, 2000). Almost immediately, he and others began making improvements
upon his original concept. By 1893, Parsons had a 300-kilowatt turbine generator (Skrabec, 2007). George
Westinghouse, Jr., bought the U.S. rights to the Parsons turbine in 1896 and improved the Parsons
technology and increased its scale (Skrabec, 2007). In 1903, Aegidius Elling of Norway built the first
successful experimental gas turbine that was able to produce more power than needed to run its own
components. It used both rotary compressors and turbines, and is recognized as the first applied method of
injecting steam into the combustion chambers of a gas turbine engine (Encyclopedia Britannica, 1995). By
the beginning of the twentieth century, power plants with steam turbines began to replace the original
steam engine power plants, and turbines entirely replaced reciprocating engines in large central stations
after about 1905 (Parsons, 1940). In less than 30 years, the technology of engines capable of supplying
power and electricity had improved greatly.

In the early stages of steam turbine power plant development, the materials needed to withstand the high
temperatures of modern turbines were not yet available. Technology and improvements for steam turbine
engines continued to advance throughout the 1920s and 1930s, leading to a generation of more efficient
turbine power plants in the 1950s.

In 1920, hydroelectric power accounted for 69 percent of all electrical power generated in California. By
1930, that figure had risen to 76 percent; by 1940 it was up to 89 percent (Williams, 1997; Herbert and
Brookshear, 2006). But after 1941, new thermal or steam-electric generating units accounted for most of
the new power capacity in the state. By 1950, hydroelectricity accounted for only 59 percent of the total,
falling to 27 percent in 1960 (Williams, 1997; Herbert and Brookshear, 2006).
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Pacific Gas and Electric Company (PG&E) and Southern California Edison (SCE), California’s largest electrical
utility providers, made efforts to build large-scale steam generation plants as early as the 1920s. James
Williams, a historian of energy policies and practices in California, noted that the decision by PG&E and SCE
to build steam plants in the 1920s may be attributed to three things. First, a persistent drought in California
from 1924 through the mid-1930s caused the major utilities to question the viability of systems that relied
heavily on hydroelectricity. Second, new steam generation power plants on the East Coast were achieving
far greater efficiencies than had previously been possible. Between 1900 and 1930, for example, the fuel
efficiency of steam plants, measured in kilowatts per barrel of oil, increased more than nine-fold. Third, new
natural gas lines were completed in the late 1920s that could bring new gas supplies to both northern and
southern California from the San Joaquin Valley (Williams, 1997).

SCE began constructing its steam generation plant at Long Beach on Terminal Island in 1911. The Los
Angeles Department of Water and Power (LADWP) constructed a steam station at Seal Beach consisting of
two units installed in 1925 and 1928. PG&E built a steam plant in Oakland in 1928. In 1929, the Great
Western Power Company (which was absorbed by PG&E in 1930) built a large steam plant on San Francisco
Bay, near the Hunters Point shipyard (Herbert and Brookshear, 2006).

The years following World War Il were a time of expansive growth in southern California. The population
swelled in response to business and industrial development. Housing expanded into formerly agricultural
areas, creating suburbs around Los Angeles and San Diego. The increased population and industry made
greater power generation crucial, and California’s utility providers expanded their capacity to meet the
demand. At this point, most of the more favorable hydroelectric sites in California had already been
developed, and as previously noted, the viability of hydroelectricity had been called into question during the
drought of the 1920s and 1930s. The technology of steam generation had progressed, and abundant natural
gas resources to help run them were now available. “Steam turbine power plants were cheaper and quicker
to build than hydroelectric plants, so utilities companies moved away from hydroelectricity, establishing
steam turbine power as the generator of choice” (Herbert and Brookshear, 2006). The “momentum for
steam had been established by war, by drought, and by a positive history of increased thermal power plant
development” (Williams, 1997).

Starting in the 1950s, dozens of new steam generation plants were built throughout California. In a detailed
article in 1950 in Civil Engineering, |1.C. Steele, chief engineer for PG&E, summarized the design criteria of
four major steam plants the company had under construction at that time, Moss Landing, Contra Costa,
Kern, and Hunters Point in San Francisco. The criteria were the same in all cases: build the facility close to
load centers to reduce transmission costs, close to fuel supplies, near a water supply, and on a site where
land was inexpensive and could support a good foundation (Steele, 1950; Herbert and Brookshear, 2006).

Between 1950 and 1970, steam generating capacity in California saw its greatest expansion. During this
period, SCE built a series of similar steam plants in the Los Angeles basin and in San Bernardino County. In
1952, the company began work on Redondo No. 2, which was adjacent to an earlier plant at Redondo Beach.
In 1953, the Etiwanda plant went online, followed in 1955 by El Segundo, Alamitos in 1956, and Huntington
Beach and Mandalay in 1958. By 1960, all SCE plants had either multiple units or additional units in the
planning stages. In 1950, PG&E operated 15 steam electric plants in California. Between 1950 and 1960, it
added several new plants and expanded older ones. Chief among these were Contra Costa (1951-53),

Moss Landing (1950-52), Morro Bay (1955), Hunters Point (addition 1958), Humboldt Bay (1956-58), and
Pittsburg (1959-60) (Herbert and Brookshear, 2006).

Although SCE and PG&E were the major players, smaller utility companies also expanded their facilities. The
LADWP system consisted of five steam electric power plants by 1962: Seal Beach Plant (1925-28), Harbor
Plant on Los Angeles Harbor (1943), Valley Plant in the San Fernando Valley (1954), Scattergood (1958), and
Haynes (1961). San Diego Gas & Electric Company had three steam electric power plants by 1960: Silver
Gate (1943), Encina (1954), and South Bay (1960). By the late 1970s, there were more than 20 fossil fuel
thermal plants in California, clustered around San Francisco Bay, Santa Monica Bay, and in San Diego
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County, along with a few interior plants in San Bernardino, Riverside, and Imperial counties, as well as a few
plants on the Central Coast (Herbert and Brookshear, 2006).

Southern California Edison Company. The history of SCE dates to 1886, when a company called Holt and
Knupps illuminated Visalia, California, with street lights. They became known as Visalia Electric Light & Gas
Company, the earliest of several companies that became SCE (Edison International, 2012). In 1896 a group
of investors, including EImer Peck and George Baker, established the West Side Lighting Company to provide
electricity to Los Angeles and bought the franchise to operate the city’s power system (Edison International,
2012; Myers, 1983). But that same year the City passed an ordinance prohibiting most overhead line
construction because the city streets had become a maze of overhead lines (Lundsten and Flick, 2012). The
ordinance established the “conduit district” in which new wiring had to be laid underground (Myers, 1983).
West Side Lighting decided that the best technology available was the Edison three-wire conduit technology,
and that they needed this technology to continue to grow their business. Los Angeles Edison Electric, formed
in 1894, owned the rights to the Edison name and patents (Lundsten and Flick, 2012). The two companies
came together and formed Edison Electric Company of Los Angeles in 1897 (Slade et al., 2012). Edison
Electric then purchased several smaller utility companies, including Visalia Electric Light & Gas Company, San
Bernardino Electric Company, Santa Barbara Electric Light Company, and Ventura Land & Power. It also
began to build new plants and transmission lines, and became the first company to install Edison-type DC-
power underground conduits in the Southwest. It opened the Los Angeles No. 2 substation in 1898,
distributing power throughout the city of Los Angeles via the new conduit system (Myers, 1983). Continuing
to expand, it purchased the Southern California Power Company that same year (Myers, 1983).

In 1899 Edison Electric’s Santa Ana River No. 1 hydroelectric plant began operation, transmitting power to
Los Angeles over the Santa Ana River Line, at the time the world’s longest power line at 83 miles (Edison
International, 2012). The power line was the first to use “transposition” technology, which has been used
ever since for long-distance transmission lines (Myers, 1983). In 1907 the company surpassed this
achievement when its Kern River—Los Angeles Transmission Line began operation. At 118 miles and 75 kV, it
was the world’s longest and highest-voltage power line and the first transmission line in the nation to be
supported entirely by steel towers (Edison International, 2012). The company continued to expand, and on
July 6, 1909, changed its name from Edison Electric Company of Los Angeles to Southern California Edison to
reflect its expanded service area (Edison International, 2012).

In 1917, SCE purchased the Pacific Light & Power Corporation, the Ventura County Power Company, and the
Mount Whitney Power & Electric Company, making it the fifth-largest central-station power company in the
United States (Slade et al., 2012). The acquisition of Pacific Light & Power gave SCE the Big Creek Project, at
the time the world’s largest hydroelectric plant, energized in 1913 (Edison International, 2012). By 1929, the
eight powerhouses at Big Creek generated a total of 360,000 kilowatts, half of SCE’s total power capacity
(Slade et al., 2012).

In 1912 the City of Los Angeles decided to develop its own power distribution system, the LADWP. It was
created via the Charter of the City of Los Angeles in 1925, and by 1939 had become the sole general
distributor of electric energy in Los Angeles (Lundsten and Flick, 2012). SCE had to sell its Los Angeles
distribution system to the Los Angeles City Council in 1922 (Slade et al., 2012). But SCE continued to grow
outside of the city limits, expanding its steam plants in Long Beach during the 1930s to include eleven new
generators (Slade et al., 2012).

After World War I, SCE grew substantially and installed its one millionth electricity meter in 1951 (Slade et
al., 2012). By the early 1950s, SCE was the fifth-largest investor-owned power company in the United States.
Its service area covered 18,500 square miles and contained about 225 communities with a combined
population of almost three million. SCE built 11 fossil-fuel powered stations between 1948 and 1973. It also
expanded into nuclear power. In July 1957, at the Santa Susana Experimental Station, SCE became the first
investor-owned utility to generate non-military nuclear power (Slade et al., 2012). It broke ground on the
San Onofre Nuclear Generating Station in 1963, which began operation in 1968 (Edison International, 2012).
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In January 1964, the California Electric Power Company, which served 450,000 people, merged with SCE
(Slade et al., 2012).

In 1988 SCE formed a parent holding company, which became known as Edison International in 1996. SCE
sold Alamitos Generating Station to the AES Corporation in 1998.

Founded in 1981, AES Corporation built its first power plant in 1985 in Texas. AES Corporation now operates
on five continents and in 27 countries. It generates and distributes power and also operates utility
companies. The Applicant, AES Alamitos Energy, LLC, is a subsidiary of AES Corporation and owns and
operates three generating stations: AES Huntington Beach, AES Redondo Beach, and AES Alamitos. AES
Alamitos Energy, LLC is an independent power generator and sells all of its power for distribution in
California.

Alamitos Generating Station. SCE built the Alamitos Generating Station between 1955 and 1969. The first
unit began commercial operation in September 1956; Unit 2 in February 1957; Unit 3 in December 1961,
Unit 4 in June 1962; Unit 5 in March 1966; Unit 6 in September 1966; and Unit 7 in July 1969 (AES
Corporation, 2010). Unit 7 was decommissioned and removed in 2003. The facility was designed to be dual-
source, powered by either oil or natural gas, and had four large fuel tanks to hold oil. In the 1970s, all dual-
source-fueled plants were required to convert to natural gas only. By the 1980s, the Alamitos Generating
Station was converted to natural gas only, and the fuel oil tanks were removed in 2010.

AES Alamitos Energy acquired the Alamitos Generating Station plant from SCE on May 18, 1998. SCE owns
the electrical transmission lines and a portion of the switchyard facilities.

5.3.3 Research Design for the Cultural Resources Inventory
5.3.3.1 Research Objective

This section describes the research design used by CH2M HILL to guide the records and archival search and
subsequent fieldwork phase of the cultural resource inventory for the AEC. Property types and survey
expectations for this project were defined based on the themes identified in Section 5.3.2.2, Regional
Setting. The methods used both during the records and archival search and the fieldwork phase were
planned to meet or exceed the CEC requirements according to the Rules of Practice and Procedure & Power
Plant Site Certification Regulations (CEC, 2007), as well as California Archaeological Resource Management
reporting and CEQA requirements for analyzing potential impacts to historical resources.

The initial goal was to identify any cultural resources located onsite and within the study area so that
potential effects of the AEC could be assessed. To accomplish this goal, background information was
examined and assessed, the study area was defined, and a field survey was conducted to identify cultural
remains. Reviews of the records search results, previous work in the study area and vicinity, and historical
maps indicated that cultural resources within the study area were likely to be mostly prehistoric or historic
remains related to salt collection and refinement, and historic structures related to the 1950s-era Alamitos
Generating Station.

The field survey entailed a pedestrian survey of the study area. The fundamental goals of an intensive
pedestrian survey are to identify and document previously unrecorded cultural resources and analyze
cultural materials, not only to better characterize potential effects, but also to attempt to confirm or
elaborate on our current understanding of the prehistory and history of the region. From a management
perspective, the ability of specific resources to address research questions provides a basis to evaluate
California Register of Historic Resources (CRHR) and NRHP eligibility. Methods for conducting the field
survey and inventory are described below.

5.3.3.2 Research Questions

The literature review and search results suggest that the study area has a low archaeological sensitivity.
Although there are known prehistoric sites near the AEC, none is located within the study area. In addition,
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although historic period sites tend to be associated with historic linear features such as roads, railroads, and
transmission lines, all of which are or have been in the area, the area is built up.

Pertinent research questions that are applicable to the AEC site are discussed below:

1. The AEC is located adjacent to or near various historical water resources, including the San Gabriel River
and the Pacific Ocean, and is close to a complex Gabrielefio village site (1 mile northwest of the AEC).
Therefore, it is possible that the AEC area was a locale for prehistoric resource procurement and satellite
campsites.

Research Question: Are there any remaining areas around the plant site or within the 200-foot buffer
that remain intact enough to contain archaeological remains? Is there evidence of prehistoric resource
procurement, processing, or habitation?

2. The AEC study area is located within the historic Rancho Los Alamitos. If any cultural remains are
identified in the study area, they would most likely be historic trash dumps or scatters related to
ranching or agricultural activities.

Research Question: Is there any evidence of these historic activities in the study area? If so, do any of
these remains offer evidence of any different ethnic groups who may have been involved in the ranching
or agricultural activities?

3. Starting in the 1950s, dozens of steam generation plants were built throughout California. The Alamitos
Generating Station is one among several of these plants constructed in the greater Los Angeles area
during the years following World War Il and the subsequent expansive growth in southern California.

Research Question: Does the plant have any unique features or employ any different technologies than
other steam generation plants constructed at the same time in the greater Los Angeles area?

4. After World War Il, the population in southern California swelled in response to business and industrial
development. Housing expanded into formerly agricultural areas, creating suburbs around Los Angeles
and San Diego. The increased population and industry made greater power generation crucial, and
California’s utility providers expanded their capacity to meet the demand.

Research Question: Are there any extant buildings directly adjacent to the study area that appear to be
related to the construction of the plant? If so, are these buildings commercial or residential? Do the
commercial buildings directly relate to the Alamitos Generating Station?

5.3.3.3 Survey Expectations

Based on the high degree of surface disturbance at the Alamitos Generating Station, the potential presence
of archaeological resources within the study area was considered low. Although unlikely, prehistoric
archaeological sites that could theoretically be found in undisturbed or open areas at or near the AEC,
including the 200-foot buffer area, include shell middens, lithic scatters, or habitation sites. Historic period
sites could include trash dumps.

The Alamitos Generating Station was constructed in the 1950s and it was expected that at least some of the
buildings on the site would date to the 1950s.

The archaeological sensitivity of the study area was expected to be low; however, the likelihood of
identifying historic buildings within the study area is expected to be high.

Many of the archaeological sites previously documented in the vicinity of the AEC are no longer extant.
Although specific site dimensions are not known, general site descriptions are included in several reports
reviewed during the literature search. These site descriptions were reviewed to determine potential site
types in the AEC study area. This review found descriptions for both small and large prehistoric sites in the
study area.
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Because at least some of the prehistoric site descriptions found in various reports described smaller sites,
transect spacing and observation strategies allowed for the detection of small sites (fewer than five artifacts
or features). The survey methodology for prehistoric and historic archaeological resources included using
pedestrian transects spaced at 10- to 15-meter intervals throughout the surveyed area. Previous surveys in
the area also utilized a 10-meter interval methodology; therefore, a 10- to 15-meter interval was
determined sufficient for the AEC archaeological survey.

5.3.3.4 Resources Inventory

CH2M HILL cultural resource specialists conducted a cultural resources inventory, which included archival
research, architectural reconnaissance, and a surface pedestrian survey, for the AEC. The AEC study area
was determined in accordance with the latest CEC Rules of Practice and Procedure & Power Plant Site
Certification Regulations (CEC, 2007) for assessing potential impacts on archaeological and architectural
resources. The results of the resource inventory are presented in the following sections. Figure 5.3-1 shows
the AEC site and the archaeological and architectural survey areas. The archaeological survey area includes
the existing Alamitos Generating Station site, associated linear features, and the 200-foot buffer around the
site. The architectural survey area includes the existing Alamitos Generating Station site and a buffer area at
least one additional parcel deep on all sides of the site as well as the offsite linear alighment of the
process/sanitary wastewater pipeline.

5.3.3.5 Archival Research

On August 30, 2011, CH2M HILL requested a literature search from California Historical Resources
Information System (CHRIS) staff, South Central Coastal Information Center (SCCIC), searching within a
1-mile buffer zone around the AEC site and laydown areas. This search radius encompasses the entire
research area required by the CEC for archaeological and architectural resources. An additional literature
search for the process/sanitary wastewater pipeline corridor was completed by CH2M HILL at the SCCIC on
July 2, 2013. Because the recently purchased tank farm is located within the original literature search area, a
one-mile buffer around this additional acreage was completed as part of the 2011 and 2013 searches.

The CHRIS literature and records review included all recorded archaeological sites and all known cultural
resource survey and excavation reports. Other sources examined included the NHRP, the CRHR, California
Historical Landmarks, and California Points of Historical Interest. Historical maps consulted included 1896
Los Alamitos, California, and the 1942 and 1943 Downey, California, 15-minute U.S. Geological Survey
(USGS) topographic quadrangle map. State and local listings were consulted for the presence of historic
buildings, structures, landmarks, points of historical interest, and other cultural resources via the California
State Parks Office of Historic Preservation (OHP) website, http://ohp.parks.ca.gov/.

CH2M HILL contacted the Los Angeles County Department of Regional Planning and the City of Long Beach
Development Services by telephone on August 29, 2011, and contacted the City of Long Beach Department
of Regional Planning on August 30, 2011.

AES Alamitos Energy provided specific information on the history, design, and construction of the Alamitos
Generating Station facilities. CH2M HILL also obtained historical photographs of the site before, during, and
after construction from the Huntington Digital Library.

According to information available in the CHRIS files, three previous cultural resource surveys have been
completed within the AEC study area, including one survey that included the process/sanitary wastewater
pipeline corridor (Table 5.3-1). An additional 71 studies have been prepared within a 1-mile radius of the
AEC site, laydown area, and offsite linear facilities. Approximately 10 percent of the study area has been
previously subject to cultural resources studies. A complete copy of the CHRIS records search is provided as
Appendix 5.3C, which has been provided under a request for confidentiality.
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TABLE 5.3-1

Cultural Resources Studies Conducted in the Project Vicinity

Report Authors and Date

National Archaeological Database Number

Studies within the Study Area

Cooley, 1979 LA-522
McKenna, 2001 LA-5215
Strudwick, 2004 LA-8487
Studies within a 1-Mile Radius

Nelson, 1974 LA-57
Dixon, 1977 LA-491
Dixon, 1974 LA-503
Allen, 1980 LA-939
Van Horn and Brock, 1981 LA-987
McKenna, 1990 LA-2114
Winman and Stickel, 1978 LA-2399
Dixon and Rosenthal, 1981 LA-2792
Dixon, 1972 LA-2794
Desautels, Dixon, and Rosen, 1979 LA-2795
Dixon, 1993 LA-2864
Bonner, 1994 LA-3114
Bucknam, 1974 LA-3583
Milliken and Hildebrandt, 1998 LA-4091
McLean, Strudwick, and McCawley, 1997 LA-4157
Brooks, 1960 LA-4266
Zahnister, 1974 LA-4269
Underwood, 1993 LA-4270
Underwood, 1993 LA-4274
Underwood, 1993 LA-4275
Underwood, 1993 LA-4276
Underwood, 1993 LA-4277
Widell, 1994 LA-4355
Zahnister, 1974 LA-5315
Cottrell, 1974 LA-5727
Strudwick et al., 1996 LA-5890
McCormick and Ferraro, 2002 LA-6089
Shepard, 2003 LA-6107
Baksh et al., 1994 LA-6160
Cottrell, 1975 LA-6163
Billat, 2003 LA-6909
Shepard, 2004 LA-8494
URS Corporation, 2003 LA-8495
Raab and Boxt, 1993 LA-8497
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TABLE 5.3-1

Cultural Resources Studies Conducted in the Project Vicinity

Report Authors and Date

National Archaeological Database Number

Raab and Boxt, 1994

Taniguchi, 2006

Will, 2006

Fulton, 2009

Archaeological Associates, Ltd., 1980
Scientific Resource Surveys, Inc., 1981
Redwine, 1958

Stickel, 1991

Whitney-Desautels, 1997

Clevenger, Crawford, and Pigniolo, 1993
Stickel, 1996

York, Cleland, and Baksh, 1997

Stickel, 1996

York, Cleland, and Baksh, 1997

York, Cleland, and Baksh, 1997

Stickel, 1996

York and Cleland, 1997

Ogden Environmental and Energy Services, 1997
Davy, 1997

Clevenger and Crawford, 1995

Mason and Cerreto, 1995

Clevenger and Crawford, 1997
Berryman and Pettus, 1995

Mason, 1987

Romani, 1981

Duke, 2000

Shepard, 2003

Ogden Environmental and Energy Services, 1995
JRP Historical Consulting Services, 1999
Ritchie, 2000

York et al., 2003

Wlodarski, 2006

Ehringer, 2009

Cleland, York, and Willey, 2007

Mason, 2009

Slauson, 2000

Bucknam, 1974

LA-8498
LA-9839
LA-9840
LA-10483
OR-493
OR-639
OR-1049
OR-1272
OR-1581
OR-1599
OR-1608
OR-1609
OR-1610
OR-1643
OR-1644
OR-1816
OR-1858
OR-1897
OR-1931
OR-1958
OR-1960
OR-1969
OR-1989
OR-2033
OR-2161
OR-2164
OR-2774
OR-3174
OR-3175
OR-3371
OR-3391
OR-3402
OR-3762
OR-3828
OR-3870
OR-3890
OR-4034

Source: SCCIC.
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A total of 56 recorded sites are located within the literature search area (Table 5.3-2). Of these resources,
only one is located within the AEC study area, site number P-19-186880, which is the Alamitos Generating
Station Fuel Oil Tank Farm. This resource was previously recommended as not eligible for the NRHP or CRHR
by other consultants (Strudwick, 2004). Fifty-five prehistoric and historic sites are located outside of the
study area but within the 1-mile radius. Brief site descriptions and evaluation status are provided in

Table 5.3-2.

TABLE 5.3-2
Cultural Sites within the AEC Literature Search Area

Site Number Site Type Site Description Evaluation - Year

Sites within the Study Area

P-19-186880 Historic Fuel tank farm NRHP/CRHR Not eligible 2004

Sites within 1-mile Radius

P-19-000102 Prehistoric Shell midden Not evaluated
P-19-000232 Prehistoric Shell midden Not evaluated
P-19-000233 Prehistoric Shell midden Not evaluated
P-19-000271 Prehistoric Shell midden Not evaluated
P-19-000273 Prehistoric Midden Not evaluated
P-19-000274 Prehistoric Shell fragments Not evaluated
P-19-000275 Prehistoric Shell fragments Not evaluated
P-19-000278 Prehistoric Campsite Not evaluated
P-19-000306 Prehistoric Puvunga Indian Village NRHP Listed - 1974
P-19-000702 Prehistoric Midden Not evaluated
P-19-001006 Prehistoric Midden Not evaluated
P-19-001007 Prehistoric Midden Not evaluated
P-19-001821 Prehistoric Shell midden Not evaluated
P-19-002616 Prehistoric Campsite Not evaluated
P-19-003040 Historic Oil tank farm Not evaluated
P-19-120038 Prehistoric Midden Not evaluated
P-19-120039 Prehistoric Midden Not evaluated
P-19-120040 Prehistoric Midden Not evaluated
P-19-120045 Prehistoric Midden Not evaluated
P-19-120046 Prehistoric Midden Not evaluated
P-19-120047 Prehistoric Midden Not evaluated
P-19-120048 Prehistoric Midden Not evaluated
P-19-120049 Prehistoric Midden Not evaluated
P-19-120050 Prehistoric Midden Not evaluated
P-19-120038 Prehistoric Midden Not evaluated
P-19-120053 Prehistoric Midden Not evaluated
P-19-178684 Historic Rancho Los Alamitos NRHP/CRHR Listed 1981
P-19-186115 Historic Long Beach Marine Stadium CRHR Listed 1995
NRHP Not Eligible 1990
P-19-186926 Historic Los Alamitos Retarding Basin Pump Station Not evaluated
P-19-187656 Historic Long Beach Veterans Medical Center NHRP Not eligible 2003
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TABLE 5.3-2

Cultural Sites within the AEC Literature Search Area

Site Number Site Type Site Description Evaluation - Year
P-19-187657 Historic Bixby Ranch Field Office Not evaluated
P-30-000143 Prehistoric Midden/possible burials Not evaluated
P-30-000256 Prehistoric Midden Not evaluated
P-30-000257 Prehistoric Site Not evaluated
P-30-000258 Prehistoric Campsite Not evaluated
P-30-000259 Prehistoric Campsite Not evaluated
P-30-000260 Prehistoric Campsite Not evaluated
P-30-000262 Prehistoric Campsite Not evaluated
P-30-000263 Prehistoric Midden Not evaluated
P-30-000264 Prehistoric Occupation site with human remains Not evaluated
P-30-000265 Prehistoric Campsite Not evaluated
P-30-000850 Prehistoric Shell scatter Not evaluated
P-30-000851 Prehistoric Shell scatter Not evaluated
P-30-000852 Prehistoric Shell scatter Not evaluated
P-30-001473 Prehistoric Shell midden Eligible/1996
P-30-001539 Prehistoric Shell scatter Not evaluated
P-30-001540 Prehistoric Shell scatter Not evaluated
P-30-001541 Prehistoric Shell scatter Not evaluated
P-30-001542 Multicomponent Shell midden, glass shards Not evaluated
P-30-001543 Historic Refuse deposit Not evaluated
P-30-001544 Prehistoric Midden Not evaluated
P-30-001545 Prehistoric Shell scatter Not evaluated
P-30-001546 Prehistoric Lithic scatter Not evaluated
P-30-001644 Prehistoric Shell midden Not evaluated
P-30-176840 Historic Naval Weapons Station NRHP Not eligible 1998

Source: SCCIC.

Two of the sites within the 1-mile radius are listed on both the CRHR and the NRHP. These two sites are the
Puvunga Indian Village, site number P-19-000306, and the Rancho Los Alamitos, also known as the Bixby
House, site number P-178684. Both listed properties are outside of the study area. One additional resource
is listed on the CRHR. This resource, the Long Beach Marine Stadium, site number P-19-186115, is also
outside of the study area but located within the 1-mile literature search radius. Brief information about

these three resources is provided below.

A review of historical maps (1896 Los Alamitos, California, and the 1942 and 1943 Downey, California,
15-minute USGS topographic quadrangle map) did not identify any additional resources or historic features.
Review of the historic 1896 map did show, however, unnamed roads and bridges that crossed the San
Gabriel River north of the AEC site. Review of the historical 1942 and 1943 maps identifies the channeled
and concrete-lined San Gabriel River and the Los Cerritos Channel. Within the AEC site, an unnamed fuel
tank farm and associated facilities are depicted. Several roads in a grid pattern were also noted. The

Alamitos Bay is shown as fully developed and the marshland having been filled.
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5.3.1.1.1 Sites within the AEC Study Area

Site forms and specific locational information for the resource discussed below can be found in confidential
Appendix 5.3C.

Site P-19-186880, Alamitos Generating Station Fuel Oil Tank Farm

The Alamitos Generating Station Fuel Oil Tank Farm is an historic period built resource. The tank farm is a
large-capacity petroleum storage tank farm, first recorded by lvan Strudwick in 2004. The tank farm was part
of the original SCE Alamitos Generating Station built in 1955 and consisted of four large-capacity petroleum
fuel storage tanks, each measuring 40 feet high and 60 feet in diameter (Strudwick, 2004). This site was
evaluated as not eligible for the NRHP or CRHR, and the fuel tanks were removed in 2010 (Gazettes, 2010).

Sites within the 1-Mile Buffer. Site forms and specific locational information for all of the resources
discussed below can be found in confidential Appendix 5.3C.

Site P-19-000306 (includes P-19-000234 and P-19-000235), Puvunga Indian Village. This previously
recorded resource is the location of the prehistoric and historic period Gabrielefo village site of Povuu’nga.
Part of the site was likely destroyed by construction of buildings at California State University, Long Beach
(CSULB). The site boundary includes the southern portion of CSULB and a portion of the Rancho Los Alamitos
property, which operates as a historic site that is open to the public. During the Spanish period, the village,
termed a Rancheria in mission records, was part of the Nieto land grant. The village occupants had been
removed from the village to the missions by circa 1790. More specific boundaries of the village and its land
use elements have not been determined due to disturbances from historic era ranching and farming and the
urbanization and industrialization of the area after World War Il. Previous work at the site includes a surface
collection by William Lockett of the Historical Society of Long Beach between 1963 and 1965 and an
excavation by Robert Pence and Gerald Williams, students at CSULB, in 1964. In 1974, Keith Dixon provided
a detailed analysis of the village site (Dixon, 1972).

This site is a complex habitation that includes middens and artifacts, including manos, metates, mortars,
pestles, stone bowls, bifaces, asphaltum, projectile points, scrapers, Tizon Brown Wear ceramics, and faunal
material. Several ethnohistoric accounts of this village exist, and several of its residents can be traced
through mission records (Boscana, 1814; Dixon, 1972; Milliken, 1997). Section 2.4.2 contains a detailed
description of the village, Povuu’nga. This site, which is located outside of the study area, was listed on the
NRHP and the CRHP in 1974.

Site P-19-178684, Rancho Los Alamitos, Also Known as the Bixby House. This site is the location of a part of
the Rancho Los Alamitos. Rancho Los Alamitos was first recorded as a cultural resource in 1981, when it was
nominated for listing in the NRHP by Nancy J. Sanquist on behalf of the Bixby Ranch Company. The property
was once a part of the original 300,000-acre Spanish land grant given to Jose Manuel Nieto in 1790. Over the
years, the property decreased to approximately 27,000 acres until it was purchased by Bixby in 1881. The
Bixbys were one of the largest cattle ranching families in California at that time, and with their partnership in
the Alamitos Land Company, the family became one of the founders of the City of Long Beach. The Bixbys
occupied the property until the death of Fred Bixby. In 1968 the Bixby heirs deeded Rancho Los Alamitos to
the City of Long Beach. Today, the property consists of 7.5 acres and contains a U-shaped ranch house that
sits atop the original eighteenth-century adobe structure. Other features of the site include gardens, a
tennis court, a Spanish fountain, seven outbuildings associated with the Bixby Ranch and its operations, the
foreman’s house, other utilitarian structures, and a kitchen midden (Sanquist, 1981). The property was listed
in the NRHP in 1981 and is therefore also listed in the CRHR. The site is outside of the AEC study area.

Site P-19-186115, Long Beach Marine Stadium. This site is a historic period site, the Long Beach Marine
Stadium. This site was first recorded in 1992 by Laurence Goodhue as part of the application for a California
Point of Historical Interest. The Long Beach Marine Stadium was designed and built in 1930 as the rowing
venue for the 1932 Olympics. This was the first manmade rowing course in the United States. The stadium
was selected six times as the official U.S. Olympic rowing training center and hosted the 1968 Olympic trials
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(Goodhue, 1992). Marine Stadium is one of only two remaining facilities built and used in the 1932
Olympics. The Los Angeles Coliseum is the other facility. The stadium was listed as a California Historic
Landmark in 1995 and is also listed in the CRHR. The integrity of the site has been compromised and it has
been recommended not eligible for listing in the NRHP by other consultants (Fulton and McLean, 2009). This
resource is located outside of the study area.

5.3.3.6 Archaeological Field Survey

A cultural resources field survey of the AEC study area was conducted on September 28, 2011, and
September 29, 2011, by Gloriella Cardenas, M.A., RPA, a Cultural Resource Specialist (CRS) who meets the
qualifications for Principal Investigator stated in the Secretary of the Interior’s standards and guidelines for
archaeology and historic preservation (NPS, 1995). This field survey included the AEC site and laydown
areas. An additional survey was completed on July 2, 2012, by Natalie Lawson, M.A., RPA, for the offsite
process/sanitary wastewater pipeline. Ms. Lawson also meets the qualifications for Principal Investigator.
The additional tank farm acreage was surveyed on April 15, 2015, by Ms. Cardenas and on October 5, 2015,
by Ms. Lawson.

As per the latest CEC Rules of Practice and Procedure & Power Plant Site Certification Regulations

(CEC, 2007), in addition to the AEC site and the construction laydown and/or parking area, a 200-foot
minimum buffer area around this facility was surveyed for cultural resources. A 50-foot buffer on either side
of the offsite linear corridor was surveyed for cultural resources as well. A total of 125 acres was included in
the archaeological survey.

The AEC site is located within the Alamitos Generating Station boundaries and is composed of facilities,
structures, roads, and paved areas. Ground visibility throughout the plant boundaries was generally zero
except where eroded asphalt or ungravelled patches had exposed soils or where fuel tanks had been
removed. Within the 200-foot buffer outside the plant boundaries, the survey area included streets,
sidewalks, a concrete-lined canal, a small open area in the southeastern corner, another open area in the
northwest, and exposed soils where fuel tanks were removed. These open areas were completely surveyed
in 10-meter transects. The open areas were opportunistically assessed and it was observed that open spaces
were either landscaped with grass and other vegetation or were entirely covered with fill. The offsite linear
corridor is primarily located within a residential neighborhood, entirely outside the Alamitos Generating
Station boundary. The corridor crosses a canal, a golf course, a parking lot, and two streets. The majority of
the linear route is paved; however, upgrades that may be required for the existing LBWD sanitary line would
occur within areas heavily disturbed by the installation of the existing line. Disturbances to the survey area
have affected 100 percent of the horizontal and an unknown percentage of the vertical. The 10-acre offsite
laydown area is located within Plains All American Tank Farm site and is immediately adjacent to the AEC
boundary. The unpaved area appears to have been graded and is devoid of any vegetation. The tank farm
area is open and largely unpaved. The entire area is completely disturbed by this grading and no native soils
are visible on the surface.

No archaeological resources were observed during the investigation. No areas within the study area were left
undisturbed by the construction of the Alamitos Generating Station or other modern construction. Current
AES Alamitos Energy staff indicated that the present Alamitos Generating Station was constructed on fill. This
is supported by the findings of a subsurface geotechnical survey that was completed by Ninyo & Moore in
2011. Ninyo & Moore (2011) encountered artificial fill at depths ranging from approximately 6 to 9 feet
below ground surface (bgs) throughout the plant site. Excavations, which are proposed up to 10 feet bgs, will
exceed this fill by 1 to 4 feet, and therefore, it is possible that excavations could extend beyond the fill into
potentially undisturbed deposits below the fill. The study area was originally located in a tidal flats
environment, the Alamitos Saltwater Marsh, before extensive land development occurred in the area during
the early 1900s. Prior to the construction of the AEC, the land was used for agriculture (Ninyo & Moore,
2011). According to Ninyo & Moore (2011), historically, groundwater levels have been very high in this area
at approximately 10 feet bgs or less. Since historically, the groundwater is quite shallow in the area, the
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likelihood of intact archaeological deposits below the artificial fill is considered low. Pile driving could reach
approximately 50 feet below the surface. The process/sanitary wastewater pipeline would involve
excavations within an existing sanitary line corridor, in soils previously disturbed by the installation of the
original sanitary line. Given the scope of previous ground disturbance in the area, the depth of the artificial
fill at the site, historically high groundwater levels, and the proposed depths of the excavations for the AEC,
archaeological sensitivity of the surface soils of the AEC study area is considered low.

5.3.3.7 Architectural Survey

The historic architecture survey of the AEC was conducted on September 28, 2011, by Lori Price, who meets
the Secretary of the Interior’s Professional Standards for architectural history. The survey was inclusive of
the AEC site and adjacent parcels, extending no less than one parcel from the Alamitos Generating Station,
as per the CEC Rules of Practice and Procedure & Power Plant Site Certification Regulations (CEC, 2007). The
recent additional tank farm acreage, surrounded on three sides by the AGS, and the proposed linear
features on the fourth side, have no additional adjacent parcels that were not previously included in the
architectural survey. All parcels adjacent to the Alamitos Generating Station were reviewed for structures
older than 45 years of age or structures that were considered exceptionally significant. Construction dates
were obtained from the Los Angeles County Assessor’s Office. Based on the assessor’s information, review
of historical aerial photographs, and the field survey, only the Alamitos Generating Station plant site
contained properties that met those criteria. As per CEC requirements, the built environment bordering the
alignment of the process/sanitary wastewater pipeline was subject to architectural field reconnaissance on
July 2, 2013. Photographs are included in Attachment B to Appendix 5.3B.

Following the guidance provided in the OHP’s Instructions for Recording Historical Resources (1995), the
Alamitos Generating Station, as a large and complex landscape, was recorded as a district due to its
concentration of buildings and structures united historically and functionally by plan and physical
development. DPR forms, including a Primary Record, Location Map, and District Record, were prepared to
document the district as a whole. Each component of the district was documented separately on a Primary
Record. All DPR forms prepared are included in Attachment A to Appendix 5.3B.

The present built environment is primarily a mix of industrial, commercial, and residential. The Alamitos
Generating Station is flanked by the San Gabriel River to the east and Los Cerritos Channel to the west.

A large tank farm is to the south, and the SCE electrical switchyard is to the north. LADWP’s Haynes
Generating Station is located directly opposite the facility on the east bank of the San Gabriel River. West of
Los Cerritos Channel is a residential subdivision, University Park Estates, dating from 1960. This
neighborhood is characterized by one-story, single family, ranch-style houses on typical suburban lots. One
street in this neighborhood is proposed for the wastewater pipeline.

Within AEC Study Area.

Alamitos Generating Station. The Alamitos Generating Station, which began operating in 1955, was
evaluated as a district. Other individual components were evaluated to determine if they could be
individually eligible. The district is irregularly shaped and encompasses the Alamitos Generating Station
property, approximately 120 acres. The district boundaries are the parcel boundaries that make up the
Alamitos Generating Station property. It is roughly bounded by the San Gabriel River on the east, Los
Cerritos Channel and North Studebaker Road on the west, East 7th Street on the north, and Westminster
Boulevard on the south. The boundaries include all of the relevant features of the Alamitos Generating
Station.

Alamitos Generating Station is composed of three pairs of power-generating units, the original
administration building now used as a school, a group of newer administration buildings, a separate Unit 5/6
administration building, various warehouses and maintenance facilities, a bag house, transformers, and
numerous support facilities such as a circulating water system, retention basins, a compressor house, and
storage tanks.
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Alamitos Generating Station is not recommended as a historic resource for the purposes of CEQA. Based on
available research, the generating station is not significant in the context of the history of SCE, the history of
steam generation of electricity, or the history of post-World War Il steam generation plants (Criterion A

and 1).

As discussed above, Alamitos Generating Station was one of several steam generating plants built by SCE in
the mid-twentieth century. It was part of a trend for all electric companies in California to build steam
generation plants to keep up with growing demand from new development and higher customer usage. The
short timeframe for construction of these plants, and their similar technologies and designs, suggests that
they were all being planned and designed at about the same time. These plants and their steam generation
technology were the result of the exhaustion of available hydroelectric sites coinciding with a growing need
for electricity. Together, the plants impacted the nature of power generation in southern California,
overshadowing the importance of any single plant. As of 2008, 21 once-through-cooling steam generation
units remained in southern California, including Alamitos Generating Station, all dating from the same
general time period, with an average age of 40 years. More than 1,200 steam generating units use this
cooling method in the United States (Tetra Tech, 2008). Placed in the context of the time and of other power
plants, Alamitos Generating Station is not unique. Available research does not provide any evidence of
Alamitos Generating Station being associated with the life of a historically significant person (Criterion B and
2), and it is not significant under Criterion D and 4 as a potential source of data on human history. This
property is well-documented through company records and construction documents and is not a principal
source of important information. The plant has had minor alterations, yet as a whole it retains integrity of
location, design, setting, materials, workmanship, feeling, and association.

This property has been evaluated in accordance with Section 15064.5(a)(2)-(3) of the CEQA Guidelines, using
the criteria outlined in Section 5024.1 of the California Public Resources Code, and is not recommended as a
historical resource for the purposes of CEQA.

Site P-19-186880, Alamitos Generating Station Fuel Oil Tank Farm. This site was evaluated as not eligible
for the NRHP or CRHR in 2001 (Strudwick, 2004). Since the site was recommended not eligible in 2004, the
tanks have been removed, and the site retains no integrity of setting, association, feel, workmanship, or
materials. It is not recommended as a historical resource for the purposes of CEQA.

University Park Estates Neighborhood. University Park Estates was developed in 1960 by S&S Construction
and was originally known as College Park Estates for its proximity to Long Beach State College (now
California State University at Long Beach) (Neighborhood Link, 2013). The great majority of the houses along
East Vista Street, where the offsite process/wastewater pipeline is proposed, were built in 1960. Forty-one
houses along the alignment are 45 years or older, all dating from 1960 to 1962.

This area of the neighborhood was composed primarily of one-story, single-family houses on typical
suburban lots. Many have mature landscaping. They typically have hipped roofs and stucco siding with stone
veneer accents. A slightly smaller number have gable roofs and vertical wood siding. Many of the buildings
have been modified through the construction of additions and the installation of modern windows and
doors, new roofing, and other modifications. A number have had large-scale renovations, including second
stories, which have removed or covered any trace of the original building.

The process/sanitary wastewater pipeline alighment is mostly paved with concrete or highly disturbed. The
pipeline would be buried within existing disturbed rights-of-way and then re-covered consistent with
existing cover material as applicable. Buildings are outside the area of direct impact and will not be
impacted by installation of the pipeline.

5.3.3.8 Discussion of Survey Expectations and Research Questions

The purpose of this section is to relate the findings of the investigation to the research questions posed
above. No areas within the study area were left undisturbed by the construction of the Alamitos Generating
Station or other modern construction. No archaeological sites of any type were found. Because excavations
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will occur almost entirely within previously disturbed fill, the potential to affect buried intact archaeological
resources is very low. Therefore, the two research questions pertaining to archaeological resources are not
addressed, and the questions regarding the built environment, questions 3 and 4, are discussed below.

Research Question 3: Does the plant have any unique features or employ any different technologies than
other steam generation plants constructed at the same time in the greater Los Angeles area? The Alamitos
Generating Station is one among several similar power plants constructed in the greater Los Angeles area
during the years following World War Il and the subsequent expansive growth in southern California.
Alamitos Generating Station was one of many plants that constituted a trend for all electric companies in
California to construct steam generation plants to provide power for the rapid post World War Il
development in the state. These facilities were constructed at approximately the same time and were likely
developed and designed at about the same time. Alamitos Generating Station was one of more than 1,000
similar power plants built in the United States, one of 1,200 plants using once-through cooling, and does not
have any unique features or employ any unique technologies that were not used at any of these numerous
other plants.

Research Question 4: Are there any extant buildings directly adjacent to the study area that appear to be
related to the construction of the plant? If so, are these buildings commercial or residential? Do the
commercial buildings directly relate to the Alamitos Generating Station? No extant buildings related to the
construction of the Alamitos Generating Station were found, and the four fuel tanks adjacent to the site that
originally contained fuel for the plant have been removed.

5.3.3.9 Native American Consultation

The Native American Heritage Commission (NAHC) was contacted by CH2M HILL on August 26, 2011, to
request a Sacred Lands File Search that includes information about traditional cultural properties such as
cemeteries and sacred places in the project area. The NAHC responded on August 31, 2011, with a list of
Native Americans interested in consulting on development projects. Each of these individuals/groups was
contacted by letter on September 2, 2011, and follow-up telephone calls were made on March 16, 2012.
Also, a detailed summary table of the results of consultations with the individual Native American
organizations on the NAHC contact list is included in Appendix 5.3A.

Mr. Anthony Morales, Chairman for the Gabrielefio Band of Mission Indians, telephoned on September 21,
2011, to request additional information about the AEC’s proposed actions. A return phone call was made on
September 23, 2011, to Mr. Morales, but he was occupied and did not have time to go over his data needs.
It was suggested that Mr. Morales email his requests at his earliest convenience; no further responses have
been received to date.

Individuals or groups that had not responded were called on March 16, 2012, as a follow-up. Mr. Sam
Dunlap, Chairperson of the Gabrielifio Tongva Nation, requested that the letter be re-sent to his email
address; this was done on the same date. Mr. Andrew Salas, Chairperson for the Gabrielifio Band of Mission
Indians, requested for the letter to be re-sent to his email address; this was done on the same date. For all
other contacts, in addition to the letter correspondence, voicemail messages were left because there was no
answer. No other responses have been received as of the date of this report. Copies of the letters are
provided in Appendix 5.3A.

The NAHC record search of the Sacred Lands file did not indicate the presence of Native American cultural
resources in the AEC survey area. The record search conducted at the SCCIC also did not indicate the
presence of Native American traditional cultural properties.

5.3.3.10 Local Historical Societies

CH2M HILL contacted the Los Alamitos Museum Association, Historical Society of Long Beach, Long Beach
Heritage Coalition, and the Historical Society of Southern California on August 25 and 26, 2011. The Los
Angeles County Department of Regional Planning and the City of Long Beach Development Services were
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contacted by telephone on August 29, 2011, as was the City of Long Beach Department of Regional Planning
on August 30, 2011.

The Historical Society of Long Beach website, accessed on August 30, 2011, contains several historical
documents, including maps, newspapers, photos, and biographies, but does not contain a listing of historic
properties.

The City of Long Beach Development Services maintains an online list of historic landmarks and districts for
the City of Long Beach and the Historic Preservation Element of the General Plan. One historic property was
located within the AEC study area. This property is the Rancho Los Alamitos, which is also recorded with the
SCCIC and is located outside of the study area. The City of Long Beach Department of Regional Planning does
not maintain a Historic Properties or resources listing.

No other responses have been received as of the date of this report. A summary of these contacts is
provided in Appendix 5.3A.

5.3.4 Environmental Analysis

This section describes the environmental impacts of AEC construction and operation on cultural resources.
CH2M HILL conducted a cultural survey of the AEC study area, described above.

5.3.4.1 Significance Criteria

Appendix G of CEQA is a screening tool; it does not provide a method for setting thresholds of significance.
Appendix G is typically used during the Initial Study phase of the CEQA process, asking a series of questions.
The purpose of these questions is to make a determination as to whether a project requires an
Environmental Impact Report, a Mitigated Negative Declaration, or a Negative Declaration. As the
Governor’s Office of Planning and Research stated, “Appendix G of the Guidelines lists a variety of
potentially significant effects, but does not provide a means of judging whether they are indeed significant
in a given set of circumstances.” The answers to the Appendix G questions are not determinative of whether
an impact is significant or less than significant. Nevertheless, the questions presented in CEQA Appendix G
are instructive.

In terms of Cultural Resources, Appendix G, Section V asks whether the project would:

e (Cause a substantial adverse change in the significance of a historical resource as defined in § 15064.5
(Appendix G, V.(a).)

e (Cause a substantial adverse change in the significance of an archaeological resource pursuant to
§ 5064.5 (Appendix G, V.(b).)

e Disturb any human remains, including those interred outside of formal cemeteries (Appendix G, V.(d).)

Project investigations included archival research; review of all cultural resource investigation reports within
the AEC study area; contacts with other interested agencies, Native American groups, and historic societies;
and a field survey. These investigations indicated no significant prehistoric or historic archaeological
remains, or traditional cultural properties in the AEC study area. Therefore, no impacts on cultural resources
are expected.

5.3.4.2 Construction Impacts

The literature search and pedestrian survey did not locate any significant prehistoric or historic sites within
the existing Alamitos Generating Station site.

The literature search and pedestrian survey have shown no significant prehistoric or historic sites located
within the AEC study area. One resource was recorded during the survey of the built environment, the
Alamitos Generating Station Historic District, which is located within the AEC study area. This district,
however, is not considered eligible for the CRHR and is not a historical resource.
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No areas within the study area were left undisturbed by the construction of the Alamitos Generating Station
or other modern construction. The results of a geotechnical survey indicate the present Alamitos Generating
Station is constructed on fill (Ninyo & Moore, 2011), and historically, groundwater in the area is at shallow
depths (Ninyo & Moore, 2011). Although it is possible that excavations could extend beyond the fill into
potentially undisturbed deposits below the fill, these areas were at or below the groundwater surface, and
intact archaeological deposits are unlikely. Given the extensive disturbance to the study area from decades
of commercial development, the previously documented depth of the artificial fill at the site, and the
proposed relative depths of the excavations for the AEC, it is anticipated that AEC construction impacts have
a low to moderate potential to impact buried cultural resources that have not previously been disturbed or
destroyed.

Proposed construction of the process/sanitary wastewater pipeline would involve excavations within the
existing linear corridor and within soils previously disturbed by the installation of the original sanitary
pipeline. With the incorporation of mitigation measures described in Section 5.3.7, construction impacts on
cultural resources will be less than significant.

5.3.4.3 Operation Impacts

No ground-disturbing activities are anticipated during AEC operations or maintenance activities; therefore,
the AEC would have no operation impacts to cultural resources. Maintenance of AEC facilities will not cause
any effects outside the initial construction area of impact. No significant impacts on cultural resources will
result from operations or maintenance.

5.3.5 Cumulative Effects

Section 15355 of the CEQA Guidelines defines “cumulative impacts” as “two or more individual effects
which, when considered together, are considerable or which compound or increase other environmental
impacts.” Subsection b of Section 15355 states, in part, that “The cumulative impact from several projects is
the change in the environment which results from the incremental impact of the project when added to
other closely related past, present, and reasonably foreseeable probable future projects” (emphasis added).
Thus, cumulative impacts under CEQA involve the potential interrelationships of two or more projects, not
the impacts from a single project. Specifically, under Section 15130 of the CEQA Guidelines, an
Environmental Impact Report is required to discuss cumulative impacts when the project’s incremental
effect is “cumulatively considerable.” Section 15065(a)(3) then defines “cumulatively considerable” as
meaning “that the incremental effects of an individual project are significant when viewed in connection
with the effects of other closely related past projects, the effects of other current projects and the effects of
probable future projects” (emphasis added).

Potential cumulative impacts to cultural resources from construction and/or operation of the AEC are not
expected. The AEC will have a less than significant effect on cultural resources in the immediate vicinity of
the project site. Projects that could result in a cumulative impact would also be required to comply with
applicable federal, state, and local LORS. The AEC is unlikely, therefore, to result in cumulative impacts to
cultural resources in combination with other closely related past, present, and reasonably foreseeable
future projects.

5.3.6 Mitigation Measures

No significant archaeological and historical sites were found during the survey of the AEC site, offsite linear
features, or laydown areas. The potential for subsurface construction activities to encounter buried
archaeological remains is low. The AEC will include measures to mitigate any potential adverse impacts that
could occur if there were an inadvertent discovery of buried cultural resources. This section describes nine
mitigation measures proposed by the Project Owner. The primary measures discussed below include, but
are not limited to: (1) designation of a CRS to investigate any cultural resource finds made during
construction, (2) implementation of a construction worker training program, (3) procedures for halting
construction in the event that there is an inadvertent discovery of archaeological deposits or human
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remains, (4) procedures for evaluating an inadvertent archaeological discovery, and (5) procedures to
mitigate adverse impacts on any inadvertent archaeological discovery determined significant.

Once the AEC is operational, it is anticipated that no additional ground disturbance will occur at the AEC site
because no additional excavations are anticipated once construction activities are concluded; therefore, no
mitigation measures are required for AEC operations or maintenance.

5.3.6.1 Designated Cultural Resources Specialist

AES Alamitos Energy, LLC will retain a designated CRS who will be available during the earth-disturbing
portion of the AEC construction periods to inspect and evaluate any finds of buried archaeological resources
that might occur during the construction phase. If archaeological remains are discovered during
construction, the CRS, in conjunction with the construction superintendent and environmental compliance
manager, will make certain that construction activity stops in the immediate vicinity of the find until the find
can be evaluated. The CRS will inspect the find and evaluate its potential significance in consultation with
CEC staff and the CEC compliance project manager (CPM). The CRS will make a recommendation as to the
significance of the find and any measures that would mitigate adverse impacts of construction on a
significant find.

The CRS will meet the minimum qualifications for Principal Investigator on federal projects under the
Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic Preservation. The CRS will
be qualified to detect archaeological resource sites, to evaluate the significance of the deposits, to consult
with regulatory agencies, and to plan site evaluation and mitigation activities.

5.3.6.2 Construction Worker Training

AES Alamitos Energy, LLC will prepare a construction worker sensitivity training program to ensure
implementation of procedures to be followed if cultural resources are discovered during construction. This
training will be provided to all construction workers as part of their environmental, health, and safety
training. The training will include photographs of various types of historic and prehistoric artifacts and will
describe the specific steps to be taken in the event of an unanticipated discovery of cultural material,
including human remains. The live training and the videotaped training will both explain the importance of,
and legal basis for, the protection of significant archaeological resources. The training also will be presented
in the form of a written brochure.

5.3.6.3 Monitoring

Excavations at the AEC site are expected to reach depths of up to 10 feet for building foundations. Major
structures would require piles, and pile driving is expected to reach depths of up to 50 feet.

No areas within the study area were left undisturbed by the construction of the Alamitos Generating Station
or other modern construction. The present Alamitos Generating Station was constructed on fill, as shown by
the findings of a subsurface geotechnical survey that was completed by Ninyo & Moore in 2011. Ninyo &
Moore encountered artificial fill at depths ranging from approximately 6 to 9 feet bgs throughout the plant
site. Excavations, which are proposed up to 10 feet bgs, could exceed this fill by 1 to 4 feet, and therefore it
is possible that excavations could extend beyond the fill into potentially undisturbed deposits below the fill.
The study area was originally located in a tidal flats environment, the Alamitos Saltwater Marsh, before
extensive land development in the area during the early 1900s. Prior to the construction of the AEC, the land
was used for agriculture (Ninyo & Moore, 2011). According to Ninyo & Moore, historically, groundwater
levels have been very high in this area at approximately 10 feet bgs or less. Because the groundwater level is
historically quite high in the area, intact archaeological deposits below the artificial fill are considered
unlikely. Pile driving could reach approximately 50 feet below the surface. The proposed process/sanitary
wastewater pipeline would involve excavations within the existing sanitary pipeline corridor and within soils
previously disturbed by the installation of the original pipeline. Given the scope of previous ground
disturbance in the area, the depth of the artificial fill at the site, historically high groundwater levels, and the
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proposed depths of the excavations for the AEC, archaeological sensitivity of the surface soils of the AEC
study area is considered low, and monitoring of the excavations at the AEC is not recommended.

Pile driving is expected to reach below the fill and into native soil; however, pile driving would not require
monitoring, even though it could reach into native soil, because the pile driving process does not allow for
the observation of the soils.

5.3.6.4 Emergency Discovery

If the construction staff or others identify archaeological resources during construction, they will
immediately notify the CRS and the site superintendent, who will halt construction in the immediate vicinity
of the find, if necessary. The CRS will use flagging tape, rope, or other means as necessary to delineate the
area of the find within which construction will halt. This area will include the excavation trench from which
the archaeological finds came and any piles of dirt or rock spoil from that area. Construction will not occur
within the delineated find area until the CRS, in consultation with the CEC staff and CEC CPM, can inspect
and evaluate the find.

5.3.6.5 Site Recording and Evaluation

The CRS will follow accepted professional standards in recording any find and will submit the standard Form
DPR 523 and location information to the CHRIS SCCIC.

If the CRS determines that the find is not significant and the CEC CPM concurs, construction will proceed
without further delay. If the CRS determines that further information is needed to determine whether the
find is significant, construction will remain suspended in the immediate vicinity of the find, and the
designated CRS will, in consultation with the CEC, prepare a plan and a timetable for evaluating the find.

5.3.6.6 Mitigation Plan

If the CRS and CPM determine that the find is significant, the CRS will prepare and conduct a mitigation plan
in accordance with state guidelines. This plan will emphasize the avoidance, if possible, of significant
archaeological resources. If avoidance is not possible, recovery of a sample of the deposit from which
archaeologists can define scientific data to address archaeological research questions will be considered an
effective mitigation measure for damage to or destruction of the deposit.

The mitigation program, if necessary, will be carried out as soon as possible to avoid construction delays.
Construction will resume at the site as soon as the field data collection phase of any data recovery efforts is
completed. The CRS will verify the completion of field data collection by letter to the project owner and the
CPM so that they can authorize construction to resume.

5.3.6.7 Curation

The CRS will arrange for curation of archaeological materials collected during an archaeological data
recovery mitigation program. Curation will be performed at a qualified curation facility meeting the
standards of the California OHP. The CRS will submit field notes, stratigraphic drawings, and other materials
developed as part of the data recovery/mitigation program to the curation facility along with the
archaeological collection, in accordance with the mitigation plan.

5.3.6.8 Report of Findings

If a data recovery program is planned and implemented during construction as a mitigation measure, the
CRS will prepare a detailed scientific report summarizing results of the excavations to recover data from an
archaeological site. This report will describe the site soils and stratigraphy, describe and analyze artifacts and
other materials recovered, and draw scientific conclusions regarding the results of the excavations. This
report will be submitted to the curation facility with the collection.

5.3.6.9 Inadvertent Discovery of Human Burials

If human remains are found during construction, project officials are required by the California Health and
Safety Code (Section 7050.5) to contact the Los Angeles County Coroner. If the coroner determines that the
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find is Native American, he or she must contact the NAHC. The NAHC, as required by the Public Resources
Code (Section 5097.98), determines and notifies the Most Likely Descendant with a request to inspect the
burial and make recommendations for treatment or disposal.

5.3.7 Laws, Ordinances, Regulations, and Standards

Among the local LORS discussed in this section are certain ordinances, plans, or policies of the City of Long
Beach and the State of California. Federal LORS are also discussed below. A summary of applicable LORS is

provided in Table 5.3-3.

TABLE 5.3-3

Laws, Ordinances, Regulations, and Standards for Cultural Resources

LORS

Requirements/Applicability

Administering
Agency

AFC Section
Explaining
Conformance

Federal

Section 106, National
Historic Preservation Act

Federal agencies or state delegates issuing federal
permits will determine applicability and compliance.

California Office of
Historic
Preservation/

U.S. Environmental
Protection Agency

Section 5.3.8.1

State

CEQA Guidelines

Health and Safety Code
Section 7050.5

Public Resources Code
Section 5097.98

Public Resources Code
Section 5097.5/5097.9

Project construction may encounter archaeological
and/or historical resources.

Construction may encounter Native American graves;
coroner calls the NAHC.

Construction may encounter Native American graves;
NAHC assigns Most Likely Descendant.

Would apply only if some project land were acquired by
the State (currently no state land).

CEC

State of California

State of California

State of California

Section 5.3.8.2

Section 5.3.8.2

Section 5.3.8.2

Section 5.3.8.2

Local

Long Beach General Plan

Contains a Historic Preservation Element specifically
designed to address the management of cultural
resources. Delineates the City’s goal to “better integrate
historic preservation into City procedures and
interdepartmental decisions.” Outlines the program’s
vision, goals, policies, and implementation measures for

upholding historic preservation plans. Outlines the City’s

policies/actions regarding cultural resources and

procedures. Requirements are usually effected by placing
conditions on a project during the environmental review

process.

City of Long Beach

Section 5.3.8.3

AFC = Application for Certification

5.3.7.1 Federal LORS

The National Historic Preservation Act (NHPA) requires federal agencies or their delegates to consider the
effects of their undertakings on historic properties, defined as properties (buildings, districts, sites,
structures, objects) that meet the criteria for listing in the NRHP (36 Code of Federal Regulations Part 60).
The agencies’ responsibilities under the NHPA are described in Section 106 of the Act and in federal
regulations at 36 Code of Federal Regulations Part 800. Federal agencies are enjoined to (1) determine an
undertaking’s study area for historic properties, (2) inventory potential historic properties within the study
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area, (3) evaluate properties identified to determine their eligibility for listing in the NRHP, (4) assess the
potential effects of the undertaking on properties determined to meet NRHP criteria, and (5) if the effects
would be adverse, avoid or mitigate those effects.

5.3.7.2 State LORS

CEQA requires review to determine whether a project will have a significant effect on archaeological sites or
a property of historic or cultural significance to a community or ethnic group eligible for inclusion in the
CRHR (CEQA Guidelines). CEQA equates a substantial adverse change in the significance of a historical
resource with a significant effect on the environment (Section 21084.1 of the Public Resources Code) and
defines substantial adverse change as demolition, destruction, relocation, or alteration that would impair
historical significance (Section 5020.1). Section 21084.1 states that any resource listed in, or eligible for
listing in, the CRHR33 is presumed to be historically or culturally significant.34

Resources listed in a local historic register or deemed significant in a historical resource survey (as provided
under Section 5024.1g) are presumed historically or culturally significant unless the preponderance of
evidence demonstrates they are not.

A resource that is not listed in or determined to be eligible for listing in the CRHR, that is not included in a
local register of historic resources, or that is not deemed significant in a historical resource survey may
nonetheless be historically significant (Section 21084.1; see Section 21098.1).

CEQA requires a lead agency to identify and examine environmental effects that may result in significant
adverse effects. Where a project may adversely affect a unique archaeological resource,35 Section 21083.2
requires the lead agency to treat that effect as a significant environmental effect and prepare an
environmental impact report. The CEC’s certified regulatory program satisfies this requirement. When an
archaeological resource is listed in or is eligible to be listed in the CRHR, Section 21084.1 requires that any
substantial adverse effect to that resource be considered a significant environmental effect. Sections
21083.2 and 21084.1 operate independently to ensure that potential effects on archaeological resources are
considered as part of a project’s environmental analysis. Either of these benchmarks may indicate that a
project may have a potential adverse effect on archaeological resources.

Other state-level requirements for cultural resources management appear in the California Public Resources
Code Chapter 1.7, Section 5097.5 (Archaeological, Paleontological, and Historical Sites), and Chapter 1.75,
beginning at Section 5097.9 (Native American Historical, Cultural, and Sacred Sites) for lands owned by the
State or a state agency.

The disposition of Native American burials is governed by Section 7050.5 of the California Health and Safety
Code and Sections 5097.94 and 5097.98 of the Public Resources Code, and falls within the jurisdiction of
the NAHC.

33 The CRHRis a listing of “...those properties which are to be protected from substantial adverse change.” Any resource eligible for listing in the
CRHR is also to be considered under CEQA.

34 A historical resource may be listed in the CRHR if it meets one or more of the following criteria: “(1) is associated with events that have made a
significant contribution to the broad patterns of local or regional history, or the cultural heritage of California or the United States; (2) is associated
with the lives of persons important to local, California, or national history; (3) embodies the distinctive characteristics of a type, period, region, or
method of construction, or represents the work of a master or possesses high artistic values; or (4) has yielded or has the potential to yield
information important in prehistory or history (...of the local area, California, or the nation)” (Public Resources Code §5024.1, Title 14 California
Code of Regulations, Section 4852). Automatic CRHR listings include NRHP-listed and determined eligible historic properties (either by the Keeper
of the NRHP or through a consensus determination on a project review), State Historical Landmarks from number 770 onward, and Points of
Historical Interest nominated from January 1998 onward. Landmarks prior to 770 and Points of Historical Interest may be listed through an action
of the State Historical Resources Commission.

35 public Resources Code 21083.2 (g) defines a unique archaeological resource to be: An archaeological artifact, object, or site, about which it can be
clearly demonstrated that, without merely adding to the current body of knowledge, there is a high probability that it meets any of the following
criteria: (1) contains information needed to answer important scientific research questions and there is a demonstrable public interest in that
information; (2) has a special and particular quality such as being the oldest of its type or the best available example of its type; or (3) is directly
associated with a scientifically recognized important prehistoric or historic event or person.
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If human remains are discovered, the county coroner must be notified within 48 hours, and there should be
no further disturbance to the site where the remains were found. If the coroner determines the remains to
be Native American, the coroner is responsible for contacting the NAHC within 24 hours. The NAHC,
pursuant to Section 5097.98, will immediately notify those persons it believes to be most likely descended
from the deceased Native American so they can inspect the burial site and make recommendations for
treatment or disposal. The AEC will comply with these requirements related to cultural resources through
the implementation of the mitigation measures described in Section 5.3.7.

5.3.7.3 Local LORS

Long Beach General Plan. The City of Long Beach’s General Plan contains a Historic Preservation Element
specifically designed to address the management of cultural resources. The Historic Preservation Element
delineates the City’s goal to “better integrate historic preservation into City procedures and
interdepartmental decisions.” Part Two of the element outlines the program’s vision, goals, policies, and
implementation measures for upholding historic preservation plans. The element outlines the City’s
policies/actions regarding cultural resources and procedures to be followed to implement the County’s
goals.

5.3.8 Agencies and Agency Contacts

Table 5.3-4 lists the state agencies involved in cultural resources management for the AEC and a contact
person at each agency. These agencies include the NAHC and, for federal undertakings, the California OHP.

TABLE 5.3-4
Agency Contacts for Cultural Resources

Issue Agency Persons Contacted
Native American Native American Heritage Dave Singleton
Traditional Cultural Commission Associate Governmental Program Analyst
Properties Native American Heritage Commission

915 Capitol Mall, Room 364
Sacramento, CA 95814
(916) 653-4082

NHPA Section 106 California Department of Parks Milford Wayne Donaldson
Compliance and Recreation Office of Historic State Historic Preservation Officer
Preservation 1416 9th Street, Room 1442

Sacramento, CA 95814
(916) 653-6624

Archival Research, Local Long Beach Development Services ~ Mark Hungerford
Register Listings for 333 W. Ocean Blvd., 4th Floor
Historical Resources Long Beach, CA 90802

Phone: (562) 570-5237
Archival Research, Local Department of Regional Planning, Connie Chung
Register Listings for County of Los Angeles 320 W. Temple Street
Historical Resources Los Angeles, CA 90012

Phone: (213) 974-6411

5.3.9 Permits and Permit Schedule

Other than certification by the CEC, no state, federal, or local permits are required by the AEC for the
management of cultural resources. Consultation with the State Historic Preservation Officer would be
required under Section 106 of the NHPA.
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5.4 Geological Hazards and Resources

This section presents an evaluation of the Alamitos Energy Center (AEC) in terms of potential exposure to
geological hazards and potential to affect geologic resources of commercial, recreational, or scientific value.
Section 5.4.1 describes the existing environment that could be affected, including regional and local geology
and geological hazards. Section 5.4.2 identifies potential environmental effects from project development.
Section 5.4.3 discusses potential cumulative effects. Section 5.4.4 discusses possible mitigation measures.
Section 5.4.5 presents the laws, ordinances, regulations, and standards (LORS) applicable to geological
hazards and resources. Section 5.4.6 identifies regulatory agencies and agency contacts and Section 5.4.7
describes the required permits. Section 5.4.8 provides the references used to develop this section.

5.4.1 Setting and Affected Environment

AES Alamitos Energy, LLC, will construct, own, and operate the Alamitos Energy Center (AEC), a natural- gas-
fired, air-cooled, combined-cycle and simple-cycle, electrical generating facility in Long Beach, California.
The proposed AEC will have a nominal generating capacity of 1,040 megawatts (MW). The AEC will be
constructed on the site of the existing AES Alamitos Generating Station (AGS), located on an approximately
21-acre site within a larger, 71.1-acre parcel.

The AEC will feature two gas turbine power blocks. Combined-cycle power block will consist of two natural-
gas-fired combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery
steam generators (HRSG), one steam turbine generators, an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment. Simple-cycle power block will consist of four simple-cycle LMS-100 CTGs with
fin-fan coolers and ancillary facilities.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area.
The demand is caused in large part by the closure of the San Onofre Nuclear Generating Station and the
anticipated retirement of the older, natural-gas-fired generation currently using once-through ocean water-
cooling (OTC). As a result of the promulgation of the California State Water Resources Control Board’s
(SWRCB) Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling
(SWRCB, 2010), more than 4,000 MW of OTC generation are expected to be retired in the Los Angeles local
electrical reliability area by December 31, 2020.

The AEC will use water provided by the City of Long Beach Water Department (LBWD) for construction,
operational process, and sanitary uses but at substantially lower volumes than the existing AGS historically
has used. This water will be supplied through existing, onsite water lines. The AEC will include a new, 1,000-
foot process/sanitary wastewater pipeline to the first point of interconnection with the existing LBWD sewer
system, the potential upgrade of an additional 4,000 feet of existing pipeline downstream from the first
point of interconnection, and the elimination of the current practice of treatment and discharge of
process/sanitary wastewater to the San Gabriel River. Stormwater runoff from the power block areas will be
directed to oil/water separators and to an existing retention basin and then ultimately discharged to the Los
Cerritos channel via existing stormwater outfalls.

The AEC will interconnect to the existing, Southern California Edison (SCE) 230-kilovolt (kV) switchyard
adjacent to the north side of the AGS. Natural gas will be supplied to the AEC via the existing, offsite,
30-inch-diameter pipeline owned and operated by Southern California Gas Company (SoCalGas) that
currently serves Units 5 and 6 of the AGS. The AEC will require construction of new natural gas-metering
facilities and construction of two new natural gas compressor buildings within the AEC footprint.

The AEC is designed to serve both peak and intermediate loads with the added capabilities of rapid startup,
significant turndown capability (ability to turn down to a low load), and fast ramp rates. As California’s
intermittent renewable energy portfolio continues to grow, operating in either load-following or partial
shutdown mode will become necessary to maintain electrical grid reliability, thus placing an increased
importance upon the rapid startup, high turndown, steep ramp rate, and superior heat rate employed at the
AEC.
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As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles basin subarea and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by supplying
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By virtue of its location in a transmission constrained load center, the AEC
also helps to avoid potential transmission line overloads and can provide reliable local energy supplies when
electricity from more distant generating resources is unavailable. In recognition of its critical grid reliability
benefits, the AEC combined-cycle CTGs were selected by SCE in its Local Capacity Requirements Request for
Offer on November 5, 2014, and the simple-cycle CTGs will meet the capacity needs anticipated to be
identified in future California Public Utilities Commission Long-term Procurement Plans.

Owing to the critical need for generating capacity at the AEC site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given that the removal of
existing Units 1 through 6 is not required for construction of the AEC, the continued operation of the AGS
will not impede AEC construction. Demolition of the retired and decommissioned turbine peaking
generating Unit 7 and fuel tank, ancillary equipment, small maintenance shops, and two retention basins will
be required for site preparation for the construction of the AEC. Construction and site preparation activities
at the AEC site are anticipated to last 56 months, from the first quarter of 2017 until the third quarter of
2021. The project will commence construction with the removal of former Unit 7’s building and ancillary
equipment, fuel storage tank, tank berms, small maintenance shops and two waste water retention basins in
January 2017 to make room for construction and laydown area for the AEC CCGT. Construction of the AEC
CCGT will commence during the second quarter of 2017 and will be completed by the second quarter of
2020. The AEC CCGT is expected to commence commercial operation before May 1, 2020. Construction of
the AEC SCGT is scheduled to proceed from the second quarter of 2020 through the third quarter of 2021,
and Power Block 2 is expected to commence commercial operation in the third quarter of 2021. A
temporary construction access road may be constructed offsite beginning at the intersection of Studebaker
Road and Loynes Drive traveling southeast to the AEC site. Construction of the AEC will require the use of
onsite laydown areas (approximately 8 acres dispersed throughout the existing site) and an approximately
10-acre laydown area located adjacent to the existing site.

5.4.1.1 Regional Geology

The AEC site is located along the San Gabriel River drainage on a gently sloping coastal plain northeast of
Alamitos Bay in the southeast part of the city of Long Beach. The topography of the site ranges from
approximately 8 to 15 feet above mean sea level. The AEC site is situated in the Los Angeles Basin at the
northwest end of the Peninsular Ranges geomorphic province of southern California. Geologically, the Los
Angeles Basin and vicinity is a region divided into four structural blocks that include uplifted zones and
synclinal depressions. The structural blocks are generally bounded by north-northwest-trending faults with
both strike-slip and reverse motions. The project site is positioned near the southwestern edge of the
Central block, which is largely a synclinal depression. The Central block is bounded to the southwest by the
Newport-Inglewood Fault Zone (NIFZ) which is mapped near the southwest corner of the existing AGS
property (Ninyo & Moore, 2011).

5.4.1.2 Local Geology and Stratigraphy

Available geologic mapping indicates that the project site is underlain by artificial fill and paralic and alluvial
fan deposits (Figures 5.4-1a and 5.4-1b). Paralic deposits comprised of unconsolidated silt are mapped along
the northwestern edge of the project site. Alluvial fan and valley deposits comprised of unconsolidated silt
and clay are mapped within the northern and eastern portion of the project site. Artificial fill is mapped
within the southern portion of the project site. Locally, paralic deposits extend to the west and southeast of
the project site, and alluvial deposits extend to the north and east. Beach sediments are mapped to the
south of the project site and form the shoreline of the Pacific Ocean from Seal Beach southward to Dana
Point. Artificial fill is mapped south of the project site in the vicinity of Alamitos Bay (Saucedo et al., 2003).
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A subsurface geotechnical survey was conducted by Ninyo & Moore in 2011 (see Appendix 5.4A). Ninyo &
Moore (2011) indicate that the project site is underlain by fill and alluvial deposits. Fill generally consisting of
loose to medium dense, sandy silt and clayey sand and firm, clayey silt was encountered to depths of
approximately 6 to 9 feet below ground surface (bgs). Alluvial sediments consisting of interbedded layers of
loose to very dense, sand, silty sand, sandy silt, clayey sand and sand with silt and very soft to stiff, clayey
silt, silty clay, and silt were encountered below the fill to the depths explored of approximately 63.5 feet
(Ninyo & Moore, 2011). Pliocene and Miocene rocks and sediments extend several thousand feet below
these upper units and are important for oil and natural gas production (Troxel, 1954). Beneath these units
and extending to unknown depths lies the crystalline basement rock of presumed Jurassic age (California
Department of Natural Resources, Division of Qil and Gas, 1956).

The California Geologic Survey (CGS) Seismic Hazard Zone report for the area indicates that the historical
high groundwater in the vicinity of the site is approximately 10 feet bgs (Ninyo & Moore, 2011).
Groundwater was observed during the 2011 subsurface geotechnical survey at depths ranging from
approximately 8 to 14 feet below the existing site grades.

The 2011 Ninyo & Moore report is provided in Appendix 5.4A, and has been used as a primary source of
information to support this geologic hazards and resources analysis.

5.4.1.3 Seismic Setting

Based on background review and site reconnaissance conducted by Ninyo & Moore (2011), the project site
is not transected by known active or potentially active faults. The project site is not within a State of
California Earthquake Fault Zone (EFZ). The nearest mapped EFZ is the NIFZ which is approximately 200 feet
southwest of the southwest corner of the site property. (See Figure 5.4-2) The mapped buried trace of the
NIFZ is approximately 0.5 mile southwest of the proposed project limits (Ninyo & Moore, 2011).

Mapped surface faults are shown on Figure 5.4-2. Blind thrust faults such as the San Joaquin Hills, Puente
Hills, and Upper Elysian Park are not mapped. Blind thrust faults are low-angle faults at depth that do not
break the surface and are, therefore, not shown on the map. Table 5.4-1 lists selected principal known
active faults that may affect the project site. Although blind thrust faults do not have a surface trace, they
can be capable of generating damaging earthquakes and are included in Table 5.4-1. These fault zones
represent a significant potential seismic hazard to the project site, and the seismicity of the project area can
be characterized as seismically active, with potentially large-magnitude earthquakes.

TABLE 5.4-1
Regional Principal Active Faults
Approximate Fault to Maximum Moment
Fault Site Distance Miles (km) Magnitude (Mmax) Significant Historical Earthquakes

Newport-Inglewood (L.A. Basin) 0.3 (0.4) 7.1 M6.4 Long Beach, 3/10/1933

Palos Verdes 8.6 (13.8) 7.3 —

San Joaquin Hills (Blind Thrust) 10.9 (17.5) 6.6 —

Puente Hills (Blind Thrust) 12.2 (19.6) 7.1 —

Whittier 16.2 (26.0) 6.8 M5.9 Wittier Narrows, 10/1/1987
(Workman Hill fault extension)

Upper Elysian Park (Blind Thrust) 20.7 (33.3) 6.4 —

San Jose 23.1(37.1) 6.4 M4.7 Upland, 6/28/1988
M5.4 Upland, 2/28/1990

Raymond 24.6 (39.6) 6.5 —

Verdugo 25.6 (41.2) 6.9 —

Hollywood 25.7 (41.3) 6.4 —
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TABLE 5.4-1
Regional Principal Active Faults
Approximate Fault to Maximum Moment

Fault Site Distance Miles (km) Magnitude (Mmax) Significant Historical Earthquakes
Santa Monica 27.4 (44.1) 6.6 —
Elsinore (Glen lvy) 27.5 (44.3) 6.8 M6 Elsinore, 5/15/1910
Sierra Madre 28.3 (45.6) 7.2 —
Clamshell-Sawpit Canyon 29.3 (47.1) 6.5 MS5.8 Sierra Madre, 6/28/1991
Malibu Coast 30.8 (49.6) 6.7 —
Cucamonga 33.1(53.2) 6.9 —
Coronado Bank 35.6 (57.3) 7.6 —
Anacapa-Dume 37.2(59.9) 7.5 —
Northridge (East Oak Ridge) 34.6 (55.6) 7.0 M6.7 Northridge, 1/7/1994
San Gabriel 39.7 (63.8) 7.2 —
Santa Susana 44.7 (72.0) 6.7 —
San Jacinto — San Bernardino 47.8 (76.9) 6.7 M6.3 Loma Linda, 7/22/1923
San Andreas — Mojave/1857 Rupture 48.7 (78.3) 7.4 M7.9 Fort Tejon, 1/9/1857

Modified from Ninyo & Moore, 2011.

5.4.1.4 Potential Geological Hazards

The following subsections discuss the potential geological hazards that might occur in the project area.

Ground Rupture. Ground rupture is caused when an earthquake event along a fault creates rupture at the
surface. As discussed above, the project site is not transected by known active or potentially active faults.
The site is not within a State of California EFZ (CGS, 2007). As mentioned earlier, the nearest mapped EFZ is
the NIFZ, which is approximately 200 feet from the southwest corner of the project site. The mapped
projection of the fault zone is located approximately 0.5 mile southwest of the proposed project limits
(Ninyo & Moore, 2011). Thus, the potential for surface fault rupture affecting the project is relatively low
(Ninyo & Moore, 2011).

Seismic Shaking. The project area has experienced seismic activity with strong ground motion during past
earthquakes, and it is likely that strong earthquakes causing seismic shaking will occur in the future. Ground
shaking from a magnitude 7.6 earthquake could occur within an approximately 50-mile radius of the project
site (Ninyo & Moore, 2011). Thus, the significant geological hazard at the project site is strong
ground-shaking from an earthquake.

To evaluate the level of ground shaking that might be anticipated at the project site, a site-specific analysis
was performed by Ninyo & Moore. The 2013 California Building Code (CBC) recommends that the design of
structures be based on the horizontal peak ground acceleration (PGA) having a 2 percent probability of
exceedance in 50 years, which is defined as the Maximum Considered Earthquake (MCE).

Using the U.S. Geological Survey (USGS) ground motion calculator, the probabilistic horizontal peak ground
acceleration Maximum Considered Earthquake (PGAwmce) for the project site was estimated to be 0.67g. The
design peak ground acceleration design basis earthquake (PGApge) was estimated to be 0.45g using the USGS
ground motion calculator. These estimates of ground motion do not include near-source factors that may be
applicable to the design of structures onsite. The guidelines of the governing jurisdictions and the 2013 CBC
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will be considered in the project design. These potential levels of ground shaking could affect the AEC
without appropriate design mitigation as discussed in later sections.

Liquefaction. During strong ground shaking, loose, saturated, cohesionless soils can experience a temporary
loss of shear strength and act as a fluid. This phenomenon is known as liquefaction. Liquefaction depends on
the depth to water, grain size distribution, relative soil density, degree of saturation, and intensity and
duration of the earthquake. The potential hazard associated with liquefaction is seismically induced
settlement.

The project site is mapped in a State of California Seismic Hazard Zone as potentially liquefiable. The
evaluation of the potential for liquefaction included the results of cone penetration test (CPT) soundings,
exploratory borings, and laboratory test results of representative soil samples. The liquefaction analysis was
based on the National Center for Earthquake Engineering Research (NCEER) procedure developed from the
methods originally recommended by Seed and Idriss using the computer program LiquefyPro. A depth to
groundwater of 5 feet was used in the analysis. A PGApge of 0.45g was used in the analysis for a design
earthquake magnitude of 7.5. The analysis of soil profiles at the four CPT locations indicated that scattered
saturated sandy alluvial layers located between depths of approximately 7 and 56 feet are potentially
liqguefiable during the design basis earthquake (DBE) event (Ninyo & Moore, 2011).

To evaluate the potential impact from liquefaction, an analysis to estimate the magnitude of dynamic
settlement because of liquefaction was performed. Analyses indicate that liquefaction-induced settlement
at the project site would be generally less than 1 inch (Ninyo & Moore, 2011).

Lateral spreading of the ground surface during an earthquake usually takes place along weak shear zones
that have formed within a liquefiable soil layer. Lateral spread has generally been observed to take place in
the direction of a free-face (such as a retaining wall, slope, or channel) but also has been observed to a
lesser extent on ground surfaces with gentle slopes. Although the project site includes free-face slopes along
the San Gabriel River and Los Cerritos channels, analysis of the sampler blow counts and generally
discontinuous nature of the underlying soil layers indicate that the project site is not considered susceptible
to significant seismically induced lateral spread (Ninyo & Moore, 2011).

Compressible/Collapsible Soils. Compressible soils generally consist of soils that undergo consolidation
when exposed to new loading, such as fill or foundation loads. Soil collapse is a phenomenon where the soils
undergo a significant decrease in volume upon increase in moisture content, with or without an increase in
external loads. Buildings, structures, and other improvements may be subject to excessive
settlement-related distress when compressible or collapsible soils are present. Subsurface exploration and
background review conducted by Ninyo & Moore during geotechnical investigations indicate that the project
site is underlain by existing fill soils and interbedded alluvial sediments. Older, undocumented fill soils are
considered potentially compressible (Ninyo & Moore, 2011). Additionally, some very soft to soft clayey silt
and silty clay alluvial layers that are considered potentially compressible were encountered at variable
depths to approximately 50 feet. Because of the high groundwater levels encountered at the site and the
reported historically high groundwater, Ninyo & Moore (2011) concluded that the site soils are not
susceptible to hydro-collapse.

Mass Wasting. Mass wasting is an erosional process by which soil or earth material is loosened or dissolved
and removed from its original location. Mass wasting depends on steepness of the slope, underlying
geology, surface soil strength, and moisture in the soil. Significant excavating, grading, or fill work during
construction might introduce mass wasting hazards at the project site. Ground surface disruption will occur
during demolition, construction, excavation, grading, and trenching, which create the potential for erosion
to occur. To address these issues, a Storm Water Pollution Prevention Plan incorporating best management
practices for erosion control will be prepared prior to the start of construction. Additionally, the topographic
gradients at the project site are relatively gentle, which would tend to reduce the potential for offsite runoff
and erosion. During AEC operation, surface drainage design provisions and site maintenance will manage
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soil erosion at the site. Therefore, the potential impacts from mass wasting and erosion are considered to be
relatively low (Ninyo & Moore, 2011).

Subsidence. Subsidence can be caused by natural phenomena during tectonic movement, consolidation,
hydrocompaction, or rapid sedimentation. Subsidence also can occur from human activities, such as
withdrawal of water or hydrocarbons in the subsurface soils. Historical oil and gas withdrawal has resulted in
significant ground subsidence in some areas of Long Beach. The City of Long Beach Seismic Safety Element
includes information and maps regarding regional subsidence associated with oil and gas withdrawal,
including the locations and magnitude of known subsidence (City of Long Beach, 1988). The project site is
not in an area of mapped subsidence. Therefore, the potential for subsidence is relatively low. (Ninyo &
Moore, 2011).

Expansive Soils. Expansive soils shrink and swell with wetting and drying. The shrink-swell capacity of
expansive soils can result in differential movement beneath foundations. Based on subsurface exploration
conducted by Ninyo & Moore (2011), the near-surface soils at the project site predominantly consist of
sandy silt and fine-grained sand with silt and clay, which typically have a low to moderate expansion
potential.

Groundwater. Based on the background review conducted by Ninyo & Moore (2011), historical high
groundwater levels near the project site have been measured at approximately 10 feet bgs. During
subsurface exploration conducted by Ninyo & Moore (2011), groundwater was encountered at depths
ranging from 8 to 14 feet bgs during the 2011 geotechnical investigation. This variable depth to groundwater
is likely influenced by several factors, including tidal fluctuations, precipitation, irrigation, and groundwater
pumping. Based on the groundwater levels encountered by Ninyo & Moore (2011) and the reported
historical groundwater levels, groundwater may be encountered during excavation activities to these depths
at the site (Ninyo & Moore, 2011). Groundwater, if encountered, would be managed to minimize any
potential impacts on project-related excavations and construction activities.

Seiches and Tsunamis. Tsunamis are seismically induced ocean waves with very long periods. Tsunamis may
be manifested in the form of wave bores or a gradual upwelling of sea level and can be caused by landslides
or earthquakes. Water surge caused by tsunamis is measured by distance of run-up on the shore. Tsunamis
are relatively uncommon hazards in California. Seven tsunamis have been recorded in the state. In southern
California, a significant tsunami was associated with the 1960 Chile Earthquake. Damage occurred in the
Long Beach—Los Angeles harbor, where 5-foot-high waves surged back and forth in channels, causing
damage to small boats and yachts. A tsunami tidal surge occurred in the Long Beach Harbor because of the
magnitude 8.8 Chile earthquake in February 2010. Minor effects were reported at King Harbor in Redondo
Beach and in Long Beach Harbor because of the March 2011 Japan tsunami.

Seiches are defined as oscillations in confined or semi-confined bodies of water because of earthquake
shaking. Of most concern are seiches that are caused by tsunamis captured and reflected within the
enclosed area of an inner harbor, such as those that occurred in Los Angeles—Long Beach following the 1964
Alaskan earthquake. Seiche area damage would be most severe in the same areas as tsunami hazards.

The project site is located in a State of California Tsunami Inundation Area mapped for susceptibility to
tsunami inundation (Ninyo & Moore, 2011). The County of Los Angeles Safety Element, City of Long Beach
Seismic Safety Element, and California Emergency Management Agency Tsunami Inundation Map also
designate the project site as located in an area that is susceptible to a tsunami run-up hazard. Mitigation of
tsunami run-up hazards is discussed in Section 5.4.2.2 below.

Dam Failure Inundation. Based on review of the County of Los Angeles Safety Element and the City of Long
Beach Seismic Safety Element, the project site is mapped in an area subject to flooding from a failure of the
Whittier Narrows Dam or the Prado Dam (Ninyo & Moore, 2011). Inundation from dam failure could cause
damage to the project site. However, dams in California are monitored by various governmental agencies
(such as the State of California Division of Safety of Dams and the U.S. Army Corps of Engineers) to guard
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against the threat of dam failure. Current design and construction practices, and ongoing programs of
review, modification, seismic retrofitting, or total reconstruction of existing dams (including recent
reconstruction of the Prado Dam) are intended to see that dams are capable of withstanding the maximum
credible earthquake for the site. The Whittier Narrows Dam is approximately 20 miles from the project site,
and the Prado Dam is approximately 30 miles from the site. Additionally, drainage channel systems for the
San Gabriel River and Los Cerritos Channel are provided in the site vicinity to alleviate flooding conditions.
Because of the regulatory monitoring of dams, nearby drainage channels, and the site distances from these
dams, the potential for inundation due to dam failure is considered low (Ninyo & Moore, 2011).

5.4.1.5 Geologic Resources of Recreational, Commercial, or Scientific Value

The CGS and the State Mining and Geology Board (SMGB) classify the regional significance of mineral
resources in accordance with the California Surface Mining and Reclamation Act of 1975. The SMGB uses a
classification system that divides land into four mineral resource zones (MRZ) that have been designated
based on quality and significance of mineral resources. According to the State of California, the AEC site is
located in an area classified as MRZ-3, which is defined as “areas containing mineral deposits, the
significance of which cannot be evaluated from available data.” Based on the background review and
subsurface exploration conducted by Ninyo & Moore (2011), the project site is underlain by alluvial
sediments comprised of sand, silt, and clay, which are not considered to have significant recreational,
commercial, or scientific value.

Significant mineral deposits are not present in the project area, as identified in the Los Angeles County
General Plan (Mineral and Energy Resources) (Los Angeles County, 2011). Based on the Los Angeles County
General Plan (Los Angeles County, 2011) there are no known active areas of mining for mineral resources
near the project site.

The project site lies within the Seal Beach oil field, with major oil field developments outside the limits of the
project site to the west, south, and southeast. There are no active oil, gas, or geothermal wells within the
project site boundary. According to online maps of the California Division of Qil, Gas and Geothermal
Resources (2012), many oil wells within the Seal Beach oil field, particularly those west of the project site,
have been plugged and are no longer active. The proximity of the project site to active and inactive oil wells
within the Seal Beach oil field is shown on Figure 5.4-3.

There are no known geologic resources of recreational, commercial, or scientific value present at the project
site, thus, project construction would have no effect on oil and gas production or on other geologic
resources of commercial value or on the availability of such resources.

5.4.2 Environmental Analysis

The potential effects from construction and operation of the AEC, and the demolition former Unit 7’s
remaining components at the AGS on geologic resources and risks to life and property from geological
hazards are presented in the following sections. With the implementation of the mitigation measures
presented in Section 5.4.4, the AEC will not result in significant direct, indirect, or cumulative impacts from
or on geologic resources.

5.4.2.1 Significance Criteria

Appendix G of the California Environmental Quality Act (CEQA) is a screening tool, not a method for setting
thresholds of significance. Appendix G is typically used in the Initial Study phase of the CEQA process, asking
a series of questions. The purpose of these questions is determine whether a project requires an
environmental impact report, a Mitigated Negative Declaration or a Negative Declaration. As the Governor’s
Office of Planning and Research stated, “Appendix G of the Guidelines lists a variety of potentially significant
effects, but does not provide a means of judging whether they are indeed significant in a given set of
circumstances.” The answers to the Appendix G questions are not determinative of whether an impact is
significant or less than significant. Nevertheless, the questions presented in CEQA Appendix G are
instructive.
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With Respect to “Geology and Soils,” CEQA Appendix G asks whether the project would:

a. Expose people or structures to potential substantial adverse effects, including the risk of loss, injury,
or death involving:

i Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other
substantial evidence of a known fault? Refer to Division of Mines and Geology Special
Publication 42.

ii.  Strong seismic ground shaking?
iii.  Seismic-related ground failure, including liquefaction?
iv. Landslides?

b. Result in substantial soil erosion or the loss of topsoil?

c. Belocated on a geologic unit or soil that is unstable, or that would become unstable as a result of
the project, and potentially result in on- or offsite landslide, lateral spreading, subsidence,
liquefaction or collapse?

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994),
creating substantial risks to life or property?

e. Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater
disposal systems where sewers are not available for the disposal of wastewater?

With respect to “Mineral Resources,” Appendix G asks, would the project:

a. Result in the loss of availability of a known mineral resource that would be of value to the region
and the residents of the state?

b. Result in the loss of availability of a locally important mineral resource recovery site delineated on a
local plan, specific plan, or other land use plan?

5.4.2.2 Geological Hazards

There is significant potential for seismic ground shaking to affect the project site in the event of a
large-magnitude earthquake occurring on fault segments nearby. The project site, however, is not within a
State of California EFZ or within the trace of any known active fault. The project would, therefore, not be
likely to cause direct human exposure to ground rupture. Seismic hazards will be minimized by conformance
with the recommended seismic design criteria of the 2013 CBC. Liquefaction potential, potential for
consolidation settlement, potential for expansive soils, and elevated groundwater levels present at the
project site will be considered during project design. If, during project design, it is determined that the
above-mentioned geologic hazards are present at the project site, then the following mitigation alternatives
could be implemented to reduce the potential risk to a less-than-significant level.

Mitigation alternatives for potential dynamic settlement related to liquefaction include supporting
structures on deep pile foundations that extend through the liquefiable zones into competent material.
Alternatively, densification of the liquefiable soils using in situ ground improvement techniques (such as
vibro-replacement stone columns, rammed aggregate piers, or compaction grouting) would mitigate the
liquefaction hazard, and the new structures could then be supported on shallow foundation systems (Ninyo
& Moore, 2011).

To mitigate potential settlement at the site, the major power generating structures will be supported on
deep pile foundations or on mat foundations when combined with in situ ground improvement. For
preliminary planning purposes, 14-inch-diameter piles extending to approximately 50 feet deep with an axial
capacity of 90 thousand pounds (or kilopounds [kips]) can be considered (Ninyo & Moore, 2011). Relatively
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light minor structures, new pavements, and hardscape areas may be supported on suitable compacted fill,
placed in accordance with detailed geotechnical recommendations. (Ninyo & Moore, 2011).

During the design phase of the project, additional evaluation of groundwater and fluctuations in
groundwater levels will be performed. The near-term impacts associated with groundwater are anticipated
to involve construction excavations and possible below-grade structures. Excavations that extend below
groundwater would involve construction dewatering to maintain excavations in a relatively dry condition.
Below-grade structures that extend below groundwater, including pipelines, vaults, and retention basins,
would be designed to resist hydrostatic uplift pressures from groundwater and would involve waterproofing,
as appropriate. Long-term groundwater impacts may involve rising groundwater levels associated with
predicted sea level rises.

Mitigation of tsunami run-up hazards includes structural and civil engineering evaluation, strengthening of
seafront structures, and providing emergency warning systems. Tsunami warning systems include the
seismic Sea-Wave Warning System for the Pacific Ocean operated by a cooperative program of nations
around the Pacific Rim and the Alaska Tsunami Warning Center operated by the National Weather Service.
Structural reinforcement at the site also could be considered for tsunami protection, as determined during
detailed design.

The probability of mass wasting, subsidence, and flooding by dam failure at the project site is low to
negligible.

In summary, compliance with the 2013 CBC requirements will reduce the exposure of people to the risks
associated with large seismic events, liquefaction potential, expansive soils, and compressive soils to
less-than-significant levels. Additionally, major structures will be designed to withstand the strong ground
motion of a DBE, as defined by the 2013 CBC. Through compliance with CBC standards, impacts associated
with geological hazards will be less than significant.

5.4.2.3 Mineral Resources

Construction and operation of the AEC will not result in a loss of availability of a known mineral resource
that would be of value to the region and the residents of the state. Additionally, the AEC will not result in a
loss of availability of a locally important mineral resource recovery site delineated on a local plan, specific
plan, or other land use plan. There are no such resources that have been identified on or near the site, so
there will be no adverse impacts on mineral resources.

5.4.3 Cumulative Effects

A cumulative impact refers to a proposed project’s incremental effect together with other closely related
past, present, and reasonably foreseeable future projects whose impacts may compound or increase the
incremental effect of the proposed project (Public Resources Code Section 21083; California Code of
Regulations, Title 14, Sections 15064(h), 15065(c), 15130, and 15355).

Potential cumulative impacts on geologic hazards and resources from construction and operation of the AEC
are not expected. Because structures will be designed to meet seismic requirements of the 2013 CBC, the
project will not cause an exposure of people or property to geological hazards. Therefore, the AEC will have
a less-than-significant effect on geologic hazards and resources in the immediate vicinity of the project site.
Projects that could result in a cumulative impact also would be required to comply with applicable federal,
state, and local LORS. Accordingly, the AEC will not result in cumulative impacts on geologic hazards and
resources in combination with other closely related past, present, and reasonably foreseeable future
projects.

5.4.4 Mitigation Measures

To address potential impacts related to geological hazards, the following mitigation measures are proposed
for the AEC:
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e Structures will be designed to meet seismic requirements of the 2013 CBC. Moreover, the design of
plant structures and equipment will be in accordance with 2013 CBC earthquake design requirements to
withstand the ground motion of a DBE.

e A geotechnical engineer will be assigned to the project to carry out the duties required by the CBC to
assess geologic conditions during construction and approve actual measures used to protect the facility
from the geological hazards discussed in Section 5.4.2.2.

With the implementation of these mitigation measures, the AEC will not result in significant direct, indirect,
or cumulative impacts from or on geologic resources.

5.4.5 Laws, Ordinances, Regulations, and Standards

The LORS that may apply to AEC related to geologic resources and hazards are summarized in Table 5.4-2.
The local LORS discussed in this section are ordinances, plans, or policies of the City of Long Beach. There are
no federal LORS that apply to geological hazards and resources.

5.4.5.1 State LORS

California Building Code. The CBC provides specific and acceptable design criteria for excavations and
structures for static and dynamic loading conditions. The CBC is based on the Federal Uniform Building Code.
The project will comply with the CBC by ensuring that AEC design and construction meet the criteria for the
seismic design and load-bearing capacity (see Section 5.4.2).

Alquist-Priolo Earthquake Fault Zoning Act. The main purpose of the Alquist-Priolo Earthquake Fault Zoning
Act is to prevent the construction of buildings used for human occupancy on the surface trace of active
faults. Although the project is subject to the Alquist-Priolo Earthquake Fault Zoning Act, the project features
are not within areas identified as subject to surface rupture from active faults (see Section 5.4.2).

Seismic Hazards Mapping Act. The purpose of the Seismic Hazards Mapping Act is to ensure public safety
from the effects of strong ground shaking, liquefaction, landslides, or other ground failure, and other
hazards caused by earthquakes. The project will conform to this act by conducting analysis for potential
seismic hazards at the project site (see Section 5.4.2).

5.4.5.2 Local LORS

Except as otherwise provided for in the Public Resources Code, building and construction within the city of
Long Beach are subject to the regulations of the City of Long Beach Municipal Code (2013). Municipal Code
Chapter 18.24, Building Codes, adopts and incorporates by reference the CBC. Additionally, the Seismic
Safety Element and Public Safety Element of the City of Long Beach General Plan are intended to protect the
public from the effects of natural geologic hazards. According to the General Plan, new construction must
comply with the Uniform Building Code to withstand geologic hazards including groundshaking and
liquefaction. The project will conform to this element of the General Plan (see Section 5.4.2).

TABLE 5.4-2
Laws, Ordinances, Regulations, and Standards for Geological Hazards and Resources
Requirements/ AFC Section Explaining
LORS Applicability Administering Agency Conformance
State
2013 CBC Acceptable design criteria for California Code, State of Section 5.4.2.2
structures with respect to California, and City of Long
seismic design and load-bearing  Beach
capacity
Alquist-Priolo Earthquake Identifies areas subject to California Building Standards Section 5.4.2.2
Fault Zoning Act (Title 14, surface rupture from active Commission, State of
Division 2, Chapter 8, faults
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TABLE 5.4-2
Laws, Ordinances, Regulations, and Standards for Geological Hazards and Resources
Requirements/ AFC Section Explaining
LORS Applicability Administering Agency Conformance
Subchapter 1, Article 3, California California, and City of Long
Code of Regulations) Beach
The Seismic Hazards Mapping Act Identifies nonsurface fault California Building Standards Section 5.4.2.2
(Title 14, Division 2, Chapter 8, rupture earthquake hazards, Commission, State of
Subchapter 1, Article 10, California  including liquefaction and California, and City of Long
Code of Regulations) seismically induced landslides Beach
Local
City of Long Beach Public Safety Requires compliance with City of Long Beach Section 5.4.2.2
Element (City of Long Beach, Chapter 70 of the Uniform

1975), Section V, Geologic Hazards  Building Code

City of Long Beach Municipal Code  Requires compliance with 2013 City of Long Beach Section 5.4.2.2
(City of Long Beach, 2013), Title 18, CBC
Buildings and Construction

5.4.6 Agencies and Agency Contacts

There are no agencies or contacts associated with geologic hazards and resources.

5.4.7 Permits and Permit Schedule

Because the project falls under the exclusive jurisdiction of the California Energy Commission and the
Commission certification is issued in lieu of any permit, certificate, or similar document required by any
state, local, or regional agency, no state or local permits are required. There are no federal LORS that apply
to geological hazards and resources.
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SECTION 5 ENVIRONMENTAL INFORMATION

5.5 Hazardous Materials Handling

This section discusses the potential effects on human health and the environment from the storage and use
of hazardous materials in conjunction with the Alamitos Energy Center (AEC). Section 5.5.1 describes the
project setting, and Section 5.5.2 describes the existing environment that may be affected. Section 5.5.3
identifies potential impacts on the environment and on human health from site development. Section 5.5.4
addresses potential cumulative effects, Section 5.5.5 presents proposed mitigation measures, and

Section 5.5.6 presents the laws, ordinances, regulations, and standards (LORS) applicable to hazardous
materials. Section 5.5.7 describes the agencies involved and provides agency contacts. Section 5.5.8
describes permits required and the permit schedule. Section 5.5.9 provides the references used to develop
this section. Hazardous waste management, including handling of potentially contaminated soil and
groundwater, is addressed in Section 5.14, Waste Management.

5.5.1 Setting

AES Alamitos Energy, LLC, will construct, own, and operate the Alamitos Energy Center (AEC), a natural- gas-
fired, air-cooled, combined-cycle and simple-cycle, electrical generating facility in Long Beach, California.
The proposed AEC will have a nominal generating capacity of 1,040 megawatts (MW). The AEC will be
constructed on the site of the existing AES Alamitos Generating Station (AGS), located on an approximately
21-acre site within a larger, 71.1-acre parcel.

The AEC will feature two gas turbine power blocks. Combined-cycle power block will consist of two natural-
gas-fired combustion turbine generators (CTG) in a combined-cycle configuration, two unfired heat recovery
steam generators (HRSG), one steam turbine generators, an air-cooled condenser, an auxiliary boiler, and
related ancillary equipment. Simple-cycle power block will consist of four simple-cycle LMS-100 CTGs with
fin-fan coolers and ancillary facilities.

The AEC will meet the demand for new generation in the Los Angeles basin local electrical reliability area.
The demand is caused in large part by the closure of the San Onofre Nuclear Generating Station and the
anticipated retirement of the older, natural-gas-fired generation currently using once-through ocean water-
cooling (OTC). As a result of the promulgation of the California State Water Resources Control Board’s
(SWRCB) Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling
(SWRCB, 2010), more than 4,000 MW of OTC generation are expected to be retired in the Los Angeles local
electrical reliability area by December 31, 2020.

The AEC will use water provided by the City of Long Beach Water Department (LBWD) for construction,
operational process, and sanitary uses but at substantially lower volumes than the existing AGS historically
has used. This water will be supplied through existing, onsite water lines. The AEC will include a new, 1,000-
foot process/sanitary wastewater pipeline to the first point of interconnection with the existing LBWD sewer
system, the potential upgrade of an additional 4,000 feet of existing pipeline downstream from the first
point of interconnection, and the elimination of the current practice of treatment and discharge of
process/sanitary wastewater to the San Gabriel River. Stormwater runoff from the power block areas will be
directed to oil/water separators and to an existing retention basin and then ultimately discharged to the Los
Cerritos channel via existing stormwater outfalls.

The AEC will interconnect to the existing, Southern California Edison (SCE) 230-kilovolt (kV) switchyard
adjacent to the north side of the AGS. Natural gas will be supplied to the AEC via the existing, offsite,
30-inch-diameter pipeline owned and operated by Southern California Gas Company (SoCalGas) that
currently serves Units 5 and 6 of the AGS. The AEC will require construction of new natural gas-metering
facilities and construction of two new natural gas compressor buildings within the AEC footprint.

The AEC is designed to serve both peak and intermediate loads with the added capabilities of rapid startup,
significant turndown capability (ability to turn down to a low load), and fast ramp rates. As California’s
intermittent renewable energy portfolio continues to grow, operating in either load-following or partial
shutdown mode will become necessary to maintain electrical grid reliability, thus placing an increased
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SECTION 5 ENVIRONMENTAL INFORMATION

importance upon the rapid startup, high turndown, steep ramp rate, and superior heat rate employed at the
AEC.

As an in-basin generating asset, the AEC will provide local generating capacity, voltage support, and reactive
power that are essential for transmission system reliability in the Western Los Angeles basin subarea and
larger Los Angeles basin local reliability area. The AEC will be able to provide system stability by supplying
reactive power, voltage support, frequency stability, and rotating mass in the heart of the critical Western
Los Angeles local reliability area. By virtue of its location in a transmission constrained load center, the AEC
also helps to avoid potential transmission line overloads and can provide reliable local energy supplies when
electricity from more distant generating resources is unavailable. In recognition of its critical grid reliability
benefits, the AEC combined-cycle CTGs were selected by SCE in its Local Capacity Requirements Request for
Offer on November 5, 2014, and the simple-cycle CTGs will meet the capacity needs anticipated to be
identified in future California Public Utilities Commission Long-term Procurement Plans.

Owing to the critical need for generating capacity at the AEC site at all times, existing Units 1 through 6 will
remain in operation through much of the AEC development and construction. Given that the removal of
existing Units 1 through 6 is not required for construction of the AEC, the continued operation of the AGS
will not impede AEC construction. Demolition of the retired and decommissioned turbine peaking
generating Unit 7 and fuel tank, ancillary equipment, small maintenance shops, and two retention basins will
be required for site preparation for the construction of the AEC. Construction and site preparation activities
at the AEC site are anticipated to last 56 months, from the first quarter of 2017 until the third quarter of
2021. The project will commence construction with the removal of former Unit 7’s building and ancillary
equipment, fuel storage tank, tank berms, small maintenance shops and two waste water retention basins in
January 2017 to make room for construction and laydown area for the AEC CCGT. Construction of the AEC
CCGT will commence during the second quarter of 2017 and will be completed by the second quarter of
2020. The AEC CCGT is expected to commence commercial operation before May 1, 2020. Construction of
the AEC SCGT is scheduled to proceed from the second quarter of 2020 through the third quarter of 2021,
and Power Block 2 is expected to commence commercial operation in the third quarter of 2021. A
temporary construction access road may be constructed offsite beginning at the intersection of Studebaker
Road and Loynes Drive traveling southeast to the AEC site. Construction of the AEC will require the use of
onsite laydown areas (approximately 8 acres dispersed throughout the existing site) and an approximately
10-acre laydown area located adjacent to the existing site.

5.5.2 Affected Environment

The AEC site is located in an industrial-zoned area designated in the City of Long Beach Southeast Area
Development and Improvement Specific Plan (City of Long Beach, 2006). Land use in the vicinity of the AEC
site (discussed in Section 5.6, Land Use) is a mix of industrial, commercial, residential, and recreational
development. The AEC site is bounded to the north by the existing AGS, SCE switchyard and State Route 22
(East 7th Street); to the east by the San Gabriel River and, beyond that, the Los Angeles Department of
Water and Power’s Haynes Generating Station; to the south by the Plains West Coast Terminals petroleum
storage facility and undeveloped property; and to the west by the Los Cerritos Channel.

The existing AGS has six operating generating units (Units 1 through 6) that are projected to be retired by
the end of 2020, once all regulatory approvals are received. However, demolition of the existing AGS units is
not required for construction and operation of the AEC. As such, demolition of the existing AGS units 1
through 6 is not included in this assessment. Demolition and removal of a retired and decommissioned
turbine generator peaking unit and fuel tank, ancillary equipment, and two retention basins will be
completed as part of the site preparation of the new CCGT and SCGT power blocks. The existing plant has
various ancillary facilities that will be used to support the AEC, such as maintenance and warehouse
buildings, existing SoCalGas natural gas pipeline, City of Long Beach Department of Water water
connections, and the existing SCE switchyard. Other existing infrastructure at the AGS, such as the fire water

5.5-2 EG1016151020PDX



SECTION 5 ENVIRONMENTAL INFORMATION

distribution, including two emergency electric-driven fire water pumps, and process water distribution and
storage systems, will be reused to the greatest extent possible.

Primary access to the AEC site will be provided via an existing entrance off North Studebaker Road, just
north of the intersection of Westminster Avenue and North Studebaker Road. A temporary construction
access road, located at the intersection of Loynes Drive and Studebaker Road may be used during AEC
construction.

A total of 1,642 potentially sensitive receptors have been identified within 6 miles of the site, including

650 daycare facilities; 808 hospitals, doctors’ offices, and long-term/senior care facilities; 181 schools and
colleges; 2 prisons; and 1 arena. These receptors are listed in Appendixes 5.9A and 5.9B. The nearest
residence to the site is approximately 1,200 feet west, across Studebaker Road and Los Cerritos Channel in
the University Park Estates. The residential Leisure World Retirement Community of Seal Beach is
approximately 1 mile east-northeast of the site across the San Gabriel River and the Los Angeles Department
of Water and Power’s Haynes Generating Station. The nearest school to the AEC site is Rosie the Riveter
Charter High, located at the entrance to the AGS property at 690 North Studebaker Road, Long Beach.

The nearest hospital is the Veterans Administration Long Beach Healthcare System at 5901 E 7th Street, Long
Beach, approximately 1 mile northwest of the AEC site. Saint Mary Medical Center, 1050 Linden Avenue, Long
Beach, is the closest Level 1 Trauma Center and is approximately 5 miles west of the AEC site. The two nearest
long-term health care facilities/senior facilities are the Retirement Housing Foundation, approximately 1 mile
north of the AEC site, at 911 North Studebaker Road, Long Beach, and the Sweetest Homes for Seniors,
approximately 0.90 mile northeast of the AEC site, at 2812 Tigertail Drive, Los Alamitos.

5.5.3 Environmental Analysis

Construction/demolition and operation of the project will involve the use of hazardous materials and one
regulated substance. The use of these materials and their potential to cause adverse environmental and
human health effects are discussed in this section.

5.5.3.1 Significance Criteria

Appendix G of the California Environmental Quality Act (CEQA) is a screening tool, not a method for setting
thresholds of significance. Appendix G is typically used in the Initial Study phase of the CEQA process, asking
a series of questions. The purpose of these questions is to make a determination as to whether a project
requires an Environmental Impact Report, a Mitigated Negative Declaration, or a Negative Declaration. As
the Governor’s Office of Planning and Research stated, “Appendix G of the Guidelines lists a variety of
potentially significant effects, but does not provide a means of judging whether they are indeed significant
in a given set of circumstances.” The answers to the Appendix G questions are not determinative of whether
an impact is significant or less than significant. Nevertheless, the questions presented in CEQA Appendix G
are instructive.

With Respect to “Hazards and Hazardous Materials,” CEQA Appendix G asks, in part, whether the project
would:

e Create a significant hazard to the public or the environment through the routine transport or use of
hazardous materials;

e Create a significant hazard to the public or the environment through reasonably foreseeable upset and
accident conditions involving the release of hazardous materials into the environment; or

e Emit hazardous emissions or handle hazardous materials, substances, or waste within 0.25 mile of an
existing or proposed school.3¢

36 with Respect to “Hazards and Hazardous Materials,” CEQA Appendix G also asks would the project:
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SECTION 5 ENVIRONMENTAL INFORMATION

5.5.3.2 AEC Hazardous Materials Use

The AEC will use hazardous materials during project construction, demolition, and operation activities. The
project will comply with applicable laws and regulations for the storage of these materials to minimize the
potential for a release of hazardous materials and will conduct emergency response planning to address
public health concerns regarding hazardous materials storage and use. The following sections describe this
use, followed by tables detailing the hazardous materials used, their characteristics, the quantities to be
used, and use locations.

Construction and Demolition Phases. Relatively small quantities of hazardous materials will be onsite during
AEC construction and demolition of the AGS equipment and facilities located within the footprint of the AEC
and will be limited to gasoline, diesel fuel, motor oil, hydraulic fluid, solvents, cleaners, sealants, welding
flux, lubricants, paint, and paint thinner. There are no feasible alternatives to vehicle fuels and oils for
operating construction equipment. The types of paint required are dictated by the types of equipment and
structures that must be coated and by the service conditions and environment. Best management practices
(BMP) described in Section 5.5.5.1 will be implemented by contractor personnel for these small quantities.
Therefore, the potential for environmental effects will be less than significant.

No regulated substances, as defined in California’s Health and Safety Code, Section 25531, will be used
during demolition or AEC construction activities. Therefore, discussion of the storage or handling of
regulated substances during construction is not necessary.

Operations Phase. Storage locations for the hazardous materials that will be used during project operations
are listed in Table 5.5-1 (AEC SCGT) and Table 5.5-2 (AEC CCGT). Table 5.5-3 presents information about
these materials, including trade names, chemical names, Chemical Abstract Service (CAS) numbers,
maximum quantities onsite, reportable quantities (RQ), California Accidental Release Program (CalARP)
threshold planning quantities (TPQ), and status as Proposition 65 chemicals (chemicals known to be
carcinogenic or cause reproductive problems in humans). Health hazards and flammability data are
summarized for these materials in Table 5.5-4, which also contains information on incompatible chemicals
(e.g., sodium hypochlorite and ammonia).

Hazardous substances used by the project will be contained within designated hazardous materials storage
areas, and their use will be prescribed in terms of hazardous materials handling plans, facility Health and
Safety Plans, and the Hazardous Materials Business Plan (HMBP). For the non-CalARP-regulated materials,
the risk of public exposure and serious hazard is low and will not be significant.

d

Be located on a site which is included on a list of hazardous materials sites compiled pursuant to Government Code Section 65962.5 and, as a
result, would it create a significant hazard to the public or the environment?”

e

For a project located within an airport land use plan or, where such a plan has not been adopted, within two miles of a public airport or public
use airport, would the project result in a safety hazard for people residing or working in the project area?

f) For a project within the vicinity of a private airstrip, would the project result in a safety hazard for people residing or working in the project
area?

g) Impair implementation of or physically interfere with an adopted emergency response plan or emergency evacuation plan?

h

Expose people or structures to a significant risk of loss, injury, or death involving wildland fires, including where wildlands are adjacent to
urbanized areas or where residences are intermixed with wildlands?
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SECTION 5.5: HAZARDOUS MATERIALS HANDLING

TABLE 5.5-1

Use and Location of Hazardous Materials AEC SCGT

Estimated Delivery

Chemical Schedule Use Quantity Storage Location State Type of Storage
Aqueous ammonia 3 tanker trucks Control NOy emissions 30,000 gallons Onsite storage tanks (one 30,000- Liquid Continuously
(19% NH3 by weight) (7,000 gallons each) through selective catalytic gallon tank) onsite
per month reduction
Battery electrolyte Complete change UPS and emergency 400 gallons Battery rooms Liquid Continuously
out every 10 years  shutdown battery array onsite
Cleaning One drum Periodic cleaning of 25 gallons Chemical storage tote or drums in Liquid Continuously
chemicals/detergents (50 gallons) every 2 combustion turbine onsite warehouse onsite
years
Laboratory reagents (if Replenish Water/wastewater 10 gallons Chemical storage cabinets (stored in  Liquid and Continuously
required) bimonthly laboratory analysis original chemical storage containers/ granular onsite
bags) in lab areas located in water solid
treatment building
Lubrication oil 55 gallons every Lubricate rotating equipment 12,000 gallons Lubricating oil reservoirs adjacent to  Liquid Continuously
year (makeup for (e.g., combustion turbine the combustion turbines and drum onsite
losses during filter bearings) storage in lubricant storage shed
changes)
Mineral insulating oil Never Transformers 35,000 gallons Contained within transformers and Liquid Continuously
drum storage in lubricant storage onsite
shed
Waste oil Pick up every 90 Vehicle and small equipment 250 gallons Waste oil storage tank in warehouse  Liquid Continuously
days oil changes onsite but
drained every
90 days
Sodium nitrite One tote per year Closed loop cooling corrosion 300 pounds Water treatment building Solid Continuously
inhibitor onsite
(used
intermittently)
Proprietary corrosion/scale One drum per year  Closed loop cooling 55 gallons Water treatment building Liquid Continuously

inhibitor
(e.g., NALCO TRAC107)

corrosion/scale inhibitor

onsite
(used
intermittently)

EG1016151020PDX
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SECTION 5 ENVIRONMENTAL INFORMATION

TABLE 5.5-1

Use and Location of Hazardous Materials AEC SCGT

Estimated Delivery

Chemical Schedule Use Quantity Storage Location State Type of Storage
Propylene glycol One drum per year  Closed loop wetting 3,000 gallons Cooling loop and intercoolers Liquid Continuously
agent/antifreeze onsite
Sulfur hexafluoride Estimate one tank Circuit breakers 320 pounds Generator circuit breakers Gas Continuously
every 5 years onsite
EPA Protocol gases 15 bottles per Calibration gases 2,000 cubic feet CEMS enclosures Gas Continuously
month onsite
Cleaning chemicals As needed in very Cleaning Varies (less than Admin/control building, Liquid or Continuously
small quantities 25 gallons of maintenance/warehouse building solid onsite
liquids or
100 pounds of
solids for each
chemical)
Paint As needed in very Touchup of painted surfaces  Varies (less than Maintenance/warehouse building Liquid Continuously
small quantities 25 gallons of onsite
liquids or
100 pounds of
solids for each
chemical)
Notes:
CEMS = continuous emissions monitoring system
NOy = oxides of nitrogen

5.5-6
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SECTION 5 ENVIRONMENTAL INFORMATION

TABLE 5.5-2

Use and Location of Hazardous Materials AEC CCGT

Estimated Delivery

Chemical Schedule Use Quantity Storage Location State Type of Storage
Aqueous ammonia 4 tanker trucks (7,000 Control NOy emissions 40,000 gallons Onsite storage tanks (one 40,000-  Liquid Continuously
(19% NH3 by weight) gallons each) per through selective catalytic gallon tank) onsite
month reduction
Condensate/feedwater/
A ia(19t boil t dst H Conti |
queous ammonia (19 to 1 tote per month orter WE.] erand steam p 500 gallons Water treatment building Liquid on. inuously
29.4%) control, i.e. cycle pH onsite
control
2 pallets for Cleaning of heat-recovery
L steam generator and . . .
L commissioning, then . Pallet-supported chemical storage  Solid Initial startup and
Citric acid reverse osmosis 1000 pounds . . L .
2 pallets every L A bags in onsite warehouse powder periodically onsite
microfiltration membrane
10 years .
cleaning
Cleaning 5 drums (250 gallons)  Periodic cleaning of Chemical storage tote or drums in - Continuously
. . . 550 gallons . Liquid .
chemicals/detergents per year combustion turbine onsite warehouse onsite
Conti |
Diesel -Construction Mob to CO Fuel Equipment 250,000 Gallons Entire Site oz;tlguous 4
T ff fuel tank Double-walled tank i iat Conti I
Diesel No. 2 OP OTTTUETEank ONCe £ el for onsite equipment 500 gallons ou .e walled tankin appropriate Liquid on. inuousty
per month location onsite
A ded i Portabl i ti Conti I
Hydraulic fluid s neede |.n.very ortable equipment I 55 gallons Shop Liquid on. INEGHSY
small quantities shop onsite
Fire resistive hydraulic fluid . Hydraulic oil reservoir beneath the .
. Steam turbine control . - Continuously
(e.g., Akzo Chemicals 1 drum every 1 years 550 gallons steam turbine pedestal and drum Liquid .
valve actuators A h onsite
Fyrquel®) storage in lubricant storage shed
55 gallons every 3to  Lubricate rotating Lubricating oil reservoirs adjacent
L . 6 months (makeup equipment (e.g., to the combustion turbines and L Continuously
Lubrication oil for losses during filter combustion turbine and 22,000 gallons steam turbine and drum storage in Liquid onsite
changes) steam turbine bearings) lubricant storage shed
Contained within transformers and .
. . . . . . _— Continuously
Mineral insulating oil Never Transformers 35,000 gallons drum storage in lubricant storage Liquid

shed

onsite

EG1016151020PDX
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SECTION 5 ENVIRONMENTAL INFORMATION

TABLE 5.5-2

Use and Location of Hazardous Materials AEC CCGT

Estimated Delivery

Chemical Schedule Use Quantity Storage Location State Type of Storage
Vehicle and small Waste oil storage tank in Continuously
Waste oil Pick up every 90 days . . 550 gallons € Liquid onsite but drained
equipment oil changes warehouse
every 90 days
Trisodium phosphate
(NasPO) or 1 tote ever Boiler water pH and Phosphate chemical feed area in Continuousl
phosphate/sodium hydroxide 1 months ! corrosion cor?trol 500 gallons wate?treatment buildin Liquid onsite !
blend (e.g., NALCO BT-3400 or &
NALCO BT-4000)
Estimat tank Conti |
Sulfur hexafluoride stimate one tan Circuit breakers 1,307 pounds Switchyards Gas on_ inuously
every 5 years onsite
Conti |
Acetylene/Argon Mob to CO Welding Gas 615,000 Cubic Feet  Entire Site Gas O:}):ﬁl:uous y
8,000,000 Cubi Conti |
Oxygen Mob to CO Welding Gas e ubic Entire Site Gas on_ inuously
Feet onsite
Conti |
Propane Mob to CO Heating 10,000 Cubic Feet Entire Site Gas O:}):ﬁl:uous v
Conti |
EPA Protocol gases 4 bottles per month Calibration gases 50 cubic feet CEMS enclosures Gas O:\):itler:uous v
Varies (less than 25
Cleaning chemicals As needed |r1.very Cleaning gallons of liquids c.)r AdrTnn/control building, - qu.wd or Con.tlnuously
small quantities 100 pounds of solids maintenance/ warehouse building  solid onsite
for each chemical)
Varies (less than 25
A ded i Touch f painted iqui Conti |
Paint s needed in very ouchup of painte gallons of liquids or Maintenance/w