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Executive Summary.

This document is submitted pursuant to Rules 210 and 240 of the Maricopa County Air Pollution Control
Regulations (MCAPCR), and constitutes an application by Arizona Public Services Company (APS) for a
significant permit revision to construct and operate new electric power generation equipment at the
existing Ocotillo Power Plant in Tempe, Maricopa County, Arizona.

APS plans a major modernization project at the Ocotillo Power Plant (the Project). APS plans to install
five General Electric Model LMS100 102-megawatts net (summer rating) simple-cycle gas turbine
generators (GTs), powered by clean pipeline-quality natural gas. Two existing 1960s-era steam electric
generators and the associated cooling towers will be decommissioned as part of the Project. The Project
will provide many benefits for customers and the surrounding area. The Project creates a cleaner-running,
more efficient plant; supports service reliability for customers in the Phoenix metro area; and creates jobs
and additional tax revenue for the local economy.

The Project will utilize state-of-the-art gas turbine technology to generate electricity. APS is continuing
to add renewable energy, especially solar energy, to the electric power grid. However, because renewable
energy is an intermittent source of electricity, a balanced resource mix is essential to maintain reliable
electric service. This means that APS must have firm electric capacity which can be quickly and reliably
dispatched when renewable power, or other distributed energy sources are unavailable. In addition,
because customers use energy in different ways and at different times, this can create multiple times of
peak demand throughout the day. The LMS100 GTs have the quick start and power escalation capability
that is necessary to meet changing power demands and mitigate grid instability caused by the
intermittency of renewable energy generation. The new units need the ability to start quickly, change
load quickly, and idle at low load. This capability is very important for normal grid stability, but
absolutely necessary to integrate with and fully realize the benefits of distributed energy such as solar
power and other renewable resources. To achieve these requirements, these GTs will be designed to
meet the proposed air emission limits at steady state loads as low as 25% of the maximum output
capability of the turbines.

This permit revision application describes the proposed Project equipment and schedule, the Project air
emissions and proposed control technologies, the regulatory programs that apply to the GTs, an air quality
impact analysis, and the proposed permit conditions and compliance demonstration methods. The
conclusions presented in this air permit application for the Ocotillo Modernization Project are that:

o The Ocatillo plant will utilize highly efficient simple-cycle gas turbines.

e The PSD permitting requirements apply to the Project only for CO, PM, PM, s, and GHG
emissions. The proposed control technologies and emission limits for these pollutants represent
the Best Available Control Technology (BACT) for simple-cycle gas turbines.

e After completion of the Project, the Ocotillo Plant will no longer be a major source of PMyj.

e The nonattainment NSR permitting requirements do not apply to the Project.

e The air quality impacts of the Project are insignificant when compared to EPA impact thresholds.
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Chapter 1. Introduction.

This document is submitted pursuant to Rules 210 and 240 of the Maricopa County Air Pollution Control
Regulations (MCAPCR), and constitutes an application by Arizona Public Services Company (APS) for a
significant permit revision to construct and operate new electric power generation equipment at the
existing APS Ocotillo Power Plant in Tempe, Maricopa County, Arizona. The Ocotillo Modernization
Project (the Project) is being proposed because of the need for additional electrical generation in the
Phoenix area. The Project will utilize state-of-the-art gas turbine technology to generate electricity.

The Ocaotillo Power Plant is located at 1500 East University Drive, Tempe Arizona, 85281, in Maricopa
County. The APS Ocotillo Power Plant and the proposed Project are classified under SIC code 4911.
The plant latitude is 33.425 and longitude is 111.909 at a base elevation of 1,175 feet above mean sea
level (AMSL). The Plant has been in operation since 1960. The facility consists of two steam boiler
generating units and two simple cycle gas turbine generators (GTs). The steam boiler generating units
have a rated heat input capacity of 1,210 MMBtu/hr and an electric power output capacity of 110 MW
each. Two cooling towers are used to supply cooled circulating water to the steam unit condensers, with
rated capacities of 58,800 gallons per minute (gpm). The existing GTs are General Electric (GE) Model
501-AA units installed in 1972 and 1973. Each turbine has a rated heat input capacity of 915 MMBtu/hr
and an electric output capacity of 55 MW. A GENRAC 125 hp propane-fired emergency generator is
also installed at Ocotillo. This unit is limited to no more than 500 operating hours per year. The Ocotillo
Power Plant is a major stationary air emission source as defined in MCAPCR Rules 210 and 240, and
operates under Title V Operating Permit V95-007.

APS is planning to install five (5) new natural gas-fired GE Model LMS100 simple cycle GTs and
associated equipment at the Ocotillo Power Plant. As part of the Project, APS plans to retire the existing
steam electric generating units 1 and 2 and associated cooling towers before commencing commercial
operation of the proposed new GTs. This document is an application by APS for a significant permit
revision to allow for construction and operation of the proposed Project. Chapter 1 is this Introduction.
Chapter 2 presents a description of the proposed Project equipment and schedule. Chapter 3 presents a
summary of Project emissions and proposed emission limits. Chapter 4 describes regulatory programs
that apply to the GTs, including two sets of New Source Review (NSR) regulatory applicability analyses,
one that addresses the Prevention of Significant Deterioration (PSD) rules and a second that address Non-
Attainment NSR (NANSR) rules. Chapter 5 summarizes the proposed control technologies and proposed
emission limits. Chapter 6 and 7 present air quality impact analyses and additional impact analyses.
Chapter 8 presents the proposed permit conditions, limits, and compliance demonstration methods.

1.1 Permit Application Forms.

Included in Appendix A of this application are the Maricopa County Air Quality Department
STANDARD PERMIT APPLICATION FORM and the EMISSION SOURCES FORM for each
emissions unit. Also attached is the information requirements identified in the STANDARD PERMIT
APPLICATION FORM AND FILING INSTRUCTIONS. Table 1-1 summarizes the location of this
required information in the permit application.
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TABLE 1-1. Summary of the Maricopa County Air Quality Department’s permit application
additional 19 information items, and the location of this information in this application.

Location of Information in this

Item | Description Application
Description of process to be carried out in each unit
1 (include Source Class. Code, if known). Chapter 2
2 Description of product. Chapter 2 (Product is electricity.)
3 Desgrlptlon of alternate operating scenario, if desired by NONE REQUESTED
applicant.
4 Desgrlptlon of alternate operating scenario product, if NONE REQUESTED
applicable.
5 A flow diagram for all processes. Chapter 2
6 A material balance for all processes (only if emission Chapter 2 and Appendix B (for GHG
calcs are based on a material balance). emissions).
Emissions related information:
7 a. Potential emissions of regulated air pollutants. Chapter 2, Chapter 6, and Appendix A.
b. Identify and describe all points of emissions.
8 Citation and description of all applicable requirements. Chapter 4
Explanation of any voluntarily accepted limits established
9 pursuant to Rule 220 and any proposed exemptions from | Chapters 3, 4, 5, and 8
applicable requirements.
10 The following information to the extent it is needed to determine or regulate emissions or to comply with
' the requirements of Rule 220:
10a. Ma>_<|mum ann_ual process ratfe for gat_:h piece of Chapter 2 and Chapter 3
equipment which generates air emissions.
10b. | Maximum annual process rate for the whole plant. _Based on valuntarily accepted limits described
in Chapters 4 and 5.
. . Chapter 2 and Chapter 3
10c. Ma>_<|mum rate_d hourly process rat.e f_o r each piece of (The maximum process rate is based on the
equipment which generates air emissions. i - S .
maximum capacity of each emissions unit).
The maximum rated hourly process rate for
10d. | Maximum rated hourly process rate for the whole plant. the Wh.OIe plant is based on all emissions units
operating simultaneously at their maximum
rated capacities.
For all fuel burning equipment, a description of fuel use,
10e. | including type, quantity per year, quantity per hour, and Chapter 2 and Chapter 3
HHYV of the fuel.
Description of all raw materials used and the maximum Chapter 2. Raw materials include natural gas
10f. | annual, hourly, monthly, or quarterly quantities of each fuel, water for cooling and NOy control, and
material used. ammonia (NH3) for SCR NO control.
Anticipated operating schedules:
1. Percent of annual production by season. L . "
10g. | 2. Days of the week normally in operation. The units will be operated on an “as-needed

3. Shifts or hours of the day normally in operation.
4. Number of days per year in operation.

basis 365 days per year
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TABLE 1-1. Summary of the Maricopa County Air Quality Department’s permit application
additional 19 information items, and the location of this information in this application.

Location of Information in this

Item | Description Application
10h Limitations on source operations and any work practice Based on voluntarily accepted limits described
" | standards affecting emissions. in Chapters 3, 4, 5, and 8.
.| A demonstration of how the source will meet any limits
101. accepted voluntarily pursuant to Rule 220. Chapters 3 and 8.
A description of all process and control equipment for
which permits are required including: Name, Make,
1 Model, Serial number, Date of manufacture, Chapter 2 and Chapter 3.
Size/production capacity, and Type.
Stack Information, including Identification, Description,
12 | Building dimensions, Exit gas temperature, Exit gas Chapter 2 and Chapter 6, and attached
. . . . ) Standard Forms.
velocity, Height, and Inside dimensions.
Site diagram which includes Property boundaries,
Adjacent streets, Directional arrow, Elevation, Closest
13 dlsta_lnce between equipment and property boundary, Chapter 2 and Chapter 6.
Equipment layout, Location of emission sources or
points, Location of emission points and areas, Location of
air pollution control equipment.
14 | Air pollution control information:
142 D_escrlptlon of_test methoq for determining compliance Chapter 8.
with each applicable requirement.
Identification, description and location of air pollution
14b. | control equipment, and compliance monitoring devices or | Chapters 2 and 3 and Appendix B.
activities.
14c. The_ rated and operating efficiency of air pollution control Chapters 2 and 3 and Appendix B.
equipment.
14d. Data necessary to estgbllsh required eff_mency f_or air Chapters 2 and 3 and Appendices B and C.
pollution control equipment (warranty information).
Evidence that operation of the equipment will not violate
14e. | any ambient air quality standards, or maximum allowable | Chapter 6.
increases.
15 Equipment manufacturer's buIIetlr)s and shop drawings Not applicable.
may be acceptable where appropriate.
16 Compliance Plan Chapter 4.
17 Compliance Certification Appendix A.
18 Rule 240 submittal information Chapters 4 and 8.
19 Calculations on which all information requested in this Chapters 2, 3, and 6.

Appendix is based.
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Chapter 2. Project and Process
Description.

2.1 Project Overview.

APS is planning to install five (5) new natural gas-fired General Electric Model LMS100 simple cycle gas
turbine generators, a hybrid cooling system, and associated equipment at the Ocotillo Power Plant in

Tempe, Maricopa County, Arizona. Figure 2-1 presents the general location of the Ocotillo Power Plant,
and Figure 2-2 presents an aerial image of the existing plant.

FIGURE 2-1. Locus map showing the general location of the Ocotillo Power Plant.
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FIGURE 2-2. Aerial image of the existing Ocotillo Power Plant.
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2.2 GE LMS 100 Gas Turbine Generators

The General Electric Model LMS100 simple cycle gas turbine (GT) generator utilizes an aero derivative
gas turbine coupled to an electric generator to produce electric energy. A gas turbine is an internal
combustion system which uses air as a working fluid to produce mechanical power and consists of an air
inlet system, a compressor section, a combustion section, and a power section. The compressor section
includes an air filter, inlet chiller, noise silencer, and a multistage axial compressor. During operation,
ambient air is drawn into the compressor section. The air is compressed and heated by the combustion of
fuel in the combustor section. The expansion of the high pressure, high temperature gas expands through
the turbine blades which rotate the turbine shaft in the power section of the turbine, and the rotating shaft
powers the electric generator.

Figure 2-3 presents a process flow diagram for the LMS 100 turbine. The LMS100 GTs are equipped
with inlet air filters which remove dust and particulate matter from the inlet air. During hot weather, the
filtered air may also be cooled by contacting the air with an inlet chiller. The filtered and cooled air is
drawn into the low-pressure compressor section of the gas turbine where the air is compressed. The air
temperature rises along with the increase in pressure. The LMS100 then uses an innovative intercooling
system which takes the air out of the turbine, cools it to an optimum temperature in an external water-
cooled heat exchanger (the intercooler), and then redelivers it to the high-pressure compressor. The near
constant stream of low temperature air to the high pressure compressor reduces the work of compression,
resulting in a higher pressure ratio (42:1), increased mass flow, and increased power output. This reduced
work of compression also improves the overall gas turbine thermal efficiency.

The high-pressure compressed air from the high-pressure compressor discharge flows to the combustion
section of the turbine where high-pressure natural gas is injected into the turbine and the air/fuel mixture
is ignited. Water is also injected into the combustion section of the turbine which reduces flame
temperatures and reduces thermal NOyx formation. The heated air, water, and combustion gases pass
through the power or expansion section of the turbine which consists of blades attached to a rotating shaft,
and fixed blades or buckets. The expanding gases cause the blades and shaft to rotate. The power section
of the turbine extracts energy from the hot compressed gases which cools and reduces the pressure of the
exhausted gases. The power section of the turbine produces the power to drive the electric generator. The
use of the intercooler combined with higher combustor firing temperatures allows the LMS100 to achieve
a simple cycle thermal efficiency of 43%.

A typical LMS 100 installation is shown in Figure 2-4. The general specifications for these turbines are
summarized in Table 2-1. Note that the specifications in Table 2-1 are for new turbines which have not
undergone any performance degradation due to normal operation, and also do not account for efficiency
reductions due to additional post combustion emission control systems.

Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
Arizona Public Service — Ocotillo Power Plant Modernization Project Updated January 23, 2015

212 -



FIGURE 2-3. Diagram of a General Electric Model LMS100 simple cycle gas turbine (from
General Electric Company).
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FIGURE 2-4. Typical installation of a General Electric Model LMS100 simple cycle gas turbine
(from General Electric Company).
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TABLE 2-1. General specifications for the proposed General Electric Model
LMS100 simple cycle gas turbines.

LMS100 Model........ccoevvvveieiiireece e PA - 60 Hz
Output POWEr (QroSS) ...ccvvvveveerieerieesivesreeeeenenenns 111MW
EFfiCIENCY ..o 43%
LPT SPeed.....ccoveieiiicieieeeeeeee s 3,600 RPM

Heat Rate ISO Full Load (gross) ...8,939 Btu/kwWh HHV

The gas turbine and generator will be enclosed in a metal acoustical enclosure which will also contain
accessory equipment. The GTs will be equipped with the following equipment:

e Inlet air filters

o Inlet air chillers

e Metal acoustical enclosure to reduce sound emissions

o Duplex shell and tube lube oil coolers for the turbine and generator
e Annular standard combustor combustion system

e Water injection system for NOy control

e Compressor intercooler system

e Water saving hybrid intercooler cooling system

o Compressor wash system to clean compressor blades

o Fire detection and protection system

e Hydraulic starting system

o Compressor variable bleed valve vent to prevent compressor surge in off-design operation.

2.2.1 Post Combustion Air Quality Control Systems.

The combustion gases exit the turbine at approximately 760°F. The exhaust gases will then pass through
two post combustion air quality control systems, including oxidation catalysts for the control of carbon
monoxide (CO) and volatile organic compounds (VOC), and selective catalytic reduction (SCR) systems
for the control of nitrogen oxides (NOx) emissions.

For natural gas-fired gas turbines applications, CO and VOC emission may be controlled using oxidation
catalysts installed as a post combustion control system. A typical oxidation catalyst is a rhodium or
platinum (noble metal) catalyst on an alumina support material. The catalyst is typically installed in a
reactor with flue gas inlet and outlet distribution plates. CO and VOC react with oxygen (O,) in the
presence of the catalyst to form carbon dioxide (CO,) and water (H,O). Oxidation catalysts have the
potential to achieve 90% reduction in uncontrolled CO emissions at steady state operation. VOC
reduction capabilities are expected to be less.
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Selective Catalytic Reduction (SCR) is a flue gas treatment technique for the reduction of NOy emissions
which uses an ammonia (NHz) injection system and a catalytic reactor. An SCR system utilizes an
injection grid which disperses NH3 in the flue gas upstream of the catalyst. NH; reacts with NOx in the
presence of the catalyst to form nitrogen (gas) and water vapor.  For this simple cycle gas turbine
application, the SCR system will be a hot SCR which operates at relatively high flue gas temperatures in
excess of approximately 750 °F.

During operation, a 19% aqueous solution of ammonia will be vaporized and injected into the turbine
exhaust gas stream upstream of the SCR catalyst. The ammonia will react with NOy, with expected NOx
reduction efficiencies of approximately 90%. After passing through the SCR, the exhaust gases exit
through a separate stack for each GT.

2.3 Hybrid Cooling Tower.

The closed-loop cooling system provides water cooling for the High Temperature Intercooler (HTIC) at
each LMS100 GT. The HTIC water flow requirements for all GTs are combined into a common system
that uses a hybrid Partial Dry Cooling System (PDCS) closed cycle cooling water rated at 52,500 gallons
per minute (gpm) and wet cooling of 63,500 gpm to provide the cooling necessary for maximum
performance and efficiency of the GTs.

In this hybrid PDCS system, the heat is rejected using ambient air in a dry cooling system followed by a
conventional wet cooling tower. This PDCS reduces water consumption in two ways. The dry-cooling
section reduces the amount of heat going to the wet cooling tower which reduced water use. The dry
cooling portion has no air emissions. The mechanical induced-draft cooling tower will have emissions of
particulate matter (PM). The plant design specifies a Marley model F454A45E4.006A 6-cell counter
flow cooling tower with the TU12 Drift Eliminator system.

2.4 Emergency Diesel Electric Generators.

The Ocotillo Modernization Project will include the proposed installation of two (2) 3.0 megawatt (MWe)
emergency generators (or their equivalent) powered by diesel (compression ignition) engines. These
generators will have a nominal standby electric generating capacity of 3.0 MW (electric). Because these
new generators will be primarily used as emergency diesel generators, APS is proposing operational
limits for each generator of no more than 500 hours in any 12 consecutive month period. This operational
limit is explained in more detail in Chapters 3 and 4. Table 2-2 is a summary of the technical
specifications for each emergency generator.

Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
Arizona Public Service — Ocotillo Power Plant Modernization Project Updated January 23, 2015

-15 -



TABLE 2-2. Technical specifications for the proposed new emergency generators.

Generator Standby Rating, MW ... 3,000
Engine Power at Standby Output, brake-horsepower ............ccccovevvrenenennns 4,423
Engine Displacement, L........ccccvevieiie it 84.67
ENQINE CYIINAETS. ....eiiiiieiieeee e V-16
Engine Displacement per Cylinder, L........cccccovviiiiiiieieevec e 5.29
Maximum Diesel Fuel Consumption Rate, gal/hr ..o 210
Exhaust Gas FIOWIAte, aCTIM ....evvviiiiiiieeeeeee ettt e e 24,565
Exhaust Gas TEMPEIAtUIE, OF..........cccoiiiviieieiieieeeeeee et 895
NOx Emission Controls.........c.ccccvevvereeveenne. Selective Catalytic Reduction (SCR)
PM and VOC Emission Controls...........cccceevverveiennne. Diesel Oxidation Catalyst
CO Emission Standard (Tier 4, post 2014), g/hp-hr ..., 2.6
NOy Emission Standard (Tier 4, post 2014), g/hp-Nr.......ccocoiiiiiinie 0.5
PM Emission Standard (Tier 4, post 2014),g/bhp-hr........ccccoovviiviiiiiiiiinnne 0.022
Footnotes

The maximum generator output rating, fuel consumption rating, emissions, and flowrates are based on the generator

standby rating, which is the maximum short term capacity of the generator.

The CO,

NOy, and PM emission rates are the emission standards for Tier 4 engines from 40 CFR §1039.101.

2.5 Summary of the Project Emission Units.

Table 2-

3 is a summary of the proposed new emission units for the Ocotillo Modernization Project.

TABLE 2-3. Proposed emission units for the Ocotillo Modernization Project

Em&isition Designation | Description

1 GT3 GE Model LMS100 simple cycle gas turbine Unit 3
2 GT4 GE Model LMS100 simple cycle gas turbine Unit 4
3 GT5 GE Model LMS100 simple cycle gas turbine Unit 5
4 GT6 GE Model LMS100 simple cycle gas turbine Unit 6
5 GT7 GE Model LMS100 simple cycle gas turbine Unit 7
6 GTCT Cooling Tower

7 EG1 Emergency Diesel Generator 1

8 EG2 Emergency Diesel Generator 2
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Chapter 3. Project Emissions.

3.1 GE LMS 100 Gas Turbine Generators.

3.1.1 Normal Operation

The manufacturer’s emissions data are presented in Appendix C for a wide range of unit operating load
and ambient air conditions. The potential emissions for each GT are based on the maximum rated heat
input for the gas turbines of 970 mmBtu per hour (higher heating value or HHV), and the proposed BACT
emission limits and manufacturer’s maximum hourly emission rates. In this application, APS is not
proposing limits on the hours of turbine operation nor the numbers of startup/shutdown events. Instead,
to increase operational flexibility and allow APS to adjust the operating hours and startup/shutdowns to
best meet the variable power demands, APS is proposing the following enforceable emission and
operating limits which will limit the potential emissions of each regulated pollutant:

e Emission caps across the proposed new gas turbines GT3 - GT7 and the emergency generators
EG1-EG2 of 125.5 tons per year (TPY) for NOy so that the Project (in combination with the
contemporaneous emission decreases from retiring of the steam units) does not result in a net
emission increase of NO, greater than 40 TPY.

e A plant-wide PMy, emission cap of 63 TPY to reclassify the Ocotillo Plant as a minor source of
PM;,o emissions under the PM;, Non-attainment NSR rules

e An annual fuel use limit of 18,800,000 MMBtu/year (HHV) combined across the new gas
turbines GT3 - GT7 to limit the potential emissions of HAPs, VOC, SO,, and Greenhouse Gases
(GHG),

e Anemission cap across the new gas turbines GT3 - GT7 of 239.2 TPY for CO to limit potential
emissions of CO from normal operations and startup/shutdown,

¢ An annual fuel use limit of 2,928,000 MMBtu/year (HHV) combined across the existing gas
turbines GT1 - GT2 to limit the potential emissions for HAPs and VOC,

e A 500 hr/yr limit for each emergency generator to limit criteria and HAP pollutants, and

e Combustion of only pipeline quality natural gas in all of the existing and new gas turbines GT1
through GT7.

Compliance with these limits will be demonstrated using a combination of Continuous Emission
Monitoring (CEM) data, fuel use data (as measured by a certified fuel flow meter), and emission factors.
Refer to Section 8 of this application for a detailed summary of the proposed permit emission limits and
compliance demonstration methods.

The potential emissions for GT3 - GT7 during normal operation and based on the proposed annual fuel
use limit of 18,800,000 MMBtu/year are summarized in Table 3-1.
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TABLE 3-1. Potential emissions for the proposed new Model LMS100 gas turbines GT3-GT7 during normal operation.

NORMAL OPERATION

POLLUTANT H(;aetrlg;%ut Maximum Emission Rate Fuel Use Limit En;:esrséo_rns fEPqG'S%'OGnTS?

mmBtu /hr prl)gg/f)i\(gg@ Ib/hr 10° MMBtu/yr ton/year ton/year
Carbon Monoxide Cco 970 6.0 135 18.8 24.1 120.7
Nitrogen Oxides NOX 970 25 9.3 18.8 16.5 82.6
Particulate Matter PM 970 NA 5.4 18.8 9.6 48.2
Particulate Matter PMio 970 NA 5.4 18.8 9.6 48.2
Particulate Matter PM, s 970 NA 5.4 18.8 9.6 48.2
Sulfur Dioxide SO, 970 NA 0.6 18.8 1.0 5.2
Volatile Organic Compounds VOC 970 2.0 2.6 18.8 4.7 23.6
Sulfuric Acid Mist H,SO, 970 NA 0.06 18.8 0.10 0.52
Fluorides (as HF) HF 970 NA 0.00 18.8 0.0000 0.0000
Lead Pb 970 NA 0.0005 18.8 0.0009 0.0043
Carbon Dioxide CO, 970 NA 113,467 18.8 202,438 1,012,190
Greenhouse Gases CO.e 970 NA 113,584 18.8 202,647 1,013,235

Footnotes

1. Normal operation emissions are based on the total fuel use limit of 18.8 x 10° MMBtu/yr LESS fuel use during startup/shutdown of 1.49 x 10° MMBtu/yr.
2. The SO, emission factor of 0.0006 Ib/MMBtu is based on pipeline quality natural gas. Sulfuric acid mist is estimated as 10% of the SO, emissions.
3. The emission factors for the greenhouse gases are from 40 CFR 98, Tables C-1 and C-2 and 40 CFR 98, Subpart A, Table A-1.

Pollutant Emission Factor Total GHG Emission Factor
Ib/mmBtu CO.e Factor* Ib/mmBtu

Carbon Dioxide Co, 116.98 1 116.976

Methane CH, 0.0022 25 0.055

Nitrous Oxide N,O 0.00022 298 0.066

TOTAL GHG EMISSIONS, AS CO2e 117.1
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
Arizona Public Service — Ocotillo Power Plant Modernization Project Updated January 23, 2015

-18 -



3.1.2 Startup and Shutdown Emissions.

The gas turbine air pollution control systems including selective catalytic reduction (SCR) and oxidation
catalysts are not operational during the startup and shutdown of these gas turbines. Water injection is
used to reduce NOy emissions from these GTs before the SCR systems. The earlier that water injection
can be initiated during the startup process, the lower NOyx emissions will be during startup. However, if
injection is initiated at very low loads, it can impact flame stability and combustion dynamics, and it may
increase CO emissions. These concerns must be carefully balanced when determining when to initiate
water injection. Oxidation catalysts and SCR pollution control systems are not functional during periods
of startup and shutdown because the exhaust gas temperatures are too low for these systems to function as
designed.

For simple cycle gas turbines, the time required for startup is much shorter than gas turbines used in
combined cycle applications. The expected emissions during a normal startup and shutdown are
summarized in Table 3-2. For these LMS100 GTs, the length of time for a normal startup (the time from
initial fuel firing to when the unit goes on line and water injection begins) is approximately 30 minutes.
The length of time for a normal shutdown, that is, the time from the cessation of water injection to the
time when the flame is out, is normally 11 minutes. Therefore, the normal duration for a normal startup
and shutdown cycle or “event” is 41 minutes. In Table 3-2, the startup and shutdown emissions are
detailed for one event, and the maximum emissions in one hour, assuming that the remaining 19 minutes
in the hour are with the GT operating at its maximum rated capacity and maximum emission rate. The
startup and shutdown annual emissions have been calculated using an assumption of two
startup/shutdown events per day. In addition, the fuel use during startup and shutdown is estimated based
on 366 MMBtu per startup sequence and 43 MMBtu per shutdown sequence for a total of 409 MMBtu
per 41 minute event. This equates to 1.49 x 10° MMBtu per year for all startup/shutdown events for all 5
turbines combined.

3.1.3 Potential Emissions for GTs.

The total potential emissions for the GTs are the sum of emissions during estimated normal operations
and the estimated numbers of startup/shutdown, and are presented in Table 3-3.

3.2 Hazardous Air Pollutant (HAP) Emissions.

Gas turbines are also a source of hazardous air pollutants (HAPs). However, natural gas-fired GTs are a
relatively small source of HAPs. Potential emissions for the proposed new GE Model LMS100 gas
turbines are detailed in Table 3-4. The HAP emission factors are from the U.S. EPA's WebFIRE database
and Compilation of Air Pollutant Emission Factors, AP-42, Volume 1: Stationary Point and Area
Sources, Section 3.1, Stationary Gas Turbines for Electricity Generation. Under 40 CFR Part 63, a major
source of HAPs is any facility which emits, or has the potential to emit, of 10 tons per year or more of any
single HAP, or 25 tons per year or more of all HAPs combined. From Table 3-4, the proposed new GTs
will not have emissions in excess of these major source levels. The Ocotillo Power Plant is currently a
minor (area) source of HAPs, and the proposed modification in this application will not change the minor
HAP source status of this facility.
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TABLE 3-2. Potential emissions for the proposed new Model LMS100 gas turbines GT3-GT7 during periods of startup and shutdown.

STARTUP/SHUTDOWN EMISSIONS
Estimated Emissions Emissions
POLLUTANT Startup Shutdown Normal Operation Total SU/SD GT3-GT7
per GT .
per GT Combined
minutes 19 e minutes o s minutes 15 ey o s ID ey | e per ton/year | ton/year
event event event event hour year
Carbon co 30 17.9 11 470 19 43 64.9 69.2 730 23.7 118.4
Monoxide
Nitrogen Oxides NO, 30 225 11 60| 19 29 285 31.4 730 10.4 52.0
Particulate PM 30 271 11 10| 19 1.7 37 54| 730 13 6.7
Matter
Particulate PMy 30 27| 11 10| 19 17 3.7 54| 730 13 6.7
Matter
Particulate PM,¢ 30 27 11 10| 19 1.7 37 54| 730 13 6.7
Matter
Sulfur Dioxide SO, 30 03 11 01| 19 0.2 0.4 06 730 0.1 07
Volatile VvOoC 30 5.8 11 49| 19 08 10.7 115 730 3.9 195
Organic Cmds
f/‘ljigt““c Acd S0, 30 0.0 11 00| 19 0.0 0.0 0.1 730 0.0 0.1
E'E;)“des @ e 30 0.0 11 00| 19 0.0 0.0 0.0 730 0.0 0.0
Lead Pb 30 0.0 11 00| 19 0.0 0.0 0.0 730 0.0 0.0
Carbon Dioxide CO, 30| 42,813 11 5,030 19| 35931 | 47,843 | 83,774 730 | 17463 | 87314
g;‘:’s‘house COLe 30| 42,857 11 5,035 19| 35968 | 47,893 | 83,861 730 | 17481 | 87,404
Footnotes

The fuel use during startup and shutdown is estimated based on 366 MMBtu per startup sequence and 43 MMBtu per shutdown sequence for a total of 409
MMBtu per 41 minute event. This equates to 1.49 x 106 MMBtu per year for all startup/shutdown events for all 5 turbines combined.
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TABLE 3-3. Total potential emissions for the General Electric Model LMS100 gas turbines for all
periods of operation, including startup and shutdown.

TOTAL POTENTIAL TO EMIT
ton/year ton/year ton/year tonslyear

Carbon Monoxide co 120.7 118.4 239.2 239.2
Nitrogen Oxides NOx 82.6 52.0 134.6 125.5
Particulate Matter PM 48.2 6.7 54.9 54.9
Particulate Matter PMjg 48.2 6.7 54.9 54.9
Particulate Matter PM, 5 48.2 6.7 54.9 54.9
Sulfur Dioxide SO, 5.2 0.7 5.9 5.9
Vol. Org. Compounds VOC 23.6 195 43.1 43.1
Sulfuric Acid Mist H,SO, 0.5 0.1 0.6 0.6
Fluorides (as HF) HF 0.0 0.0 0.0 0.0
Lead Pb 0.0 0.0 0.0 0.0
Carbon Dioxide CO, 1,012,190 87,314 1,099,504 1,099,504
Greenhouse Gases CO.e 1,013,235 87,404 1,100,640 1,100,640
Footnotes
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TABLE 3-4. Potential hazardous air pollutant (HAP) emission for GT3-GT7.

Emission Maximum Potential to Potgntial to
POLLUTANT | CAS No. Factor Heat Input Eﬁ,‘ﬁg?nag " Et[?,'tt,’i r?lelss

Ib/mmBtu mmBtu/hr tons/year tonsl/year
Acetaldehyde 75-07-0 4.0E-05 970 0.075 0.38
Acrolein 107-02-8 6.4E-06 970 0.012 0.06
Benzene 71-43-2 1.2E-05 970 0.023 0.11
1,3-Butadiene 106-99-0 4.3E-07 970 0.001 0.00
Ethylbenzene 100-41-4 3.2E-05 970 0.060 0.30
Formaldehyde 50-00-0 7.1E-04 970 1.335 6.67
Xylene 1330-20-7 6.4E-05 970 0.120 0.60
Naphthalene 91-20-3 1.3E-06 970 0.002 0.01
PAH 2.2E-06 970 0.004 0.02
Propylene oxide | 75-56-9 2.9E-05 970 0.055 0.27
Toluene 108-88-3 1.3E-04 970 0.244 1.22
TOTAL 1.93 9.66

Footnotes

1. The emission factors are from the U.S. EPA's WebFIRE database. These factors are from the U.S. EPA's
Compilation of Air Pollutant Emission Factors, AP-42, Volume 1: Stationary Point and Area Sources, Section
3.1, Stationary Gas Turbines for Electricity Generation.

2. The emission factor for formaldehyde (CH,0) emissions are based on the uncontrolled factor, i.e., without the
additional reduction from oxidation catalysts.

3. Potential emissions in tons per year are based on the following fuel use limit for all 5 turbines combined:
Annual heat input limit of 18,800,000 MMBtu/year (HHV)
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3.3 Cooling Tower Emissions.

A new mechanical draft cooling tower will be installed as part of the Ocotillo Power Plant Modernization
Project. The specifications for the new cooling tower are summarized in Table 3-5.

TABLE 3-5. Specifications for the new mechanical draft cooling tower.

Total Circulating Water Flow to Cooling TOWET, gPM ...c.coveriierie e 63,500
NUMDEE OF CIIS ... ittt sne e 6
Maximum Total Dissolved SOldS, PPM ....cooeiiiieieieee e 12,000
DESIGN DIIft LOSS, 0. .eveieeeieeieiie ittt sttt ettt see e 0.0005%
Release Height, TEEL ......cc.i e 42 .5
Tower Enclosure Height, TEEL ........ooiiii e 29
Exit Diameter per Cell, TR ..o 30

3.3.1 Cooling Tower Emissions.

In a mechanical draft cooling tower, the circulating cooling water is introduced into the top of the tower.
As the water falls through the tower, an air flow is induced in a countercurrent flow using an induced
draft fan. A portion of the circulating water evaporates, cooling the remaining water. A small amount of
the water is entrained in the induced air flow in the form of liquid phase droplets or mist. Demisters are
used at the outlet of cooling towers to reduce the amount of water droplets entrained in the air. The water
droplets that pass through the demisters and are emitted to the atmosphere are called drift loss. When
these droplets evaporate, the dissolved solids in the droplet become particulate matter.  Therefore,
cooling towers are sources of PM, PMy,, and PM, s emissions.

Cooling tower PM emissions are calculated based on the circulating water flow rate, the total dissolved
solids (TDS) in the circulating water, and the design drift loss according to the following AP-42 equation:

E —kQ(60min/hr(8.3451b water/gay| Sos | #PL
' 10° | 100 Equation 1

Where, E = Particulate matter emissions, pounds per hour

Q = Circulating water flow rate, gallons per minute = 63,500 gpm

Crps = Circulating water total dissolved solids, parts per million = 12,000 ppm

DL = Dirift loss, % = 0.0005%

k = particle size multiplier, dimensionless
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The particle size multiplier “k™ has been added to the AP-42 equation to calculate emissions for various
PM size ranges, including PMy, and PM,s. AP-42 Section 13.4 presents data that suggests the PMyg
fraction is 1% of the total PM emission rate, however no information is provided on PM, s emissions.
Maricopa County had developed a “k” emission factor of 31.5% to convert total cooling tower PM
emissions to PMy, emissions based on tests performed at the Gila Bend Power Plant. During the PSD
permitting of the Hydrogen Energy California (HECA) project by the San Joaquin Valley Air Pollution
Control District (SJVAPCD), the applicant used a ratio of 0.6 to convert cooling tower PMj, emissions to
PM,s emissions. This ratio was based on data in the California Emission Inventory Development and
Reporting System (CEIDARS) data base, along with further documentation including an analysis of the
emission data that formed the basis of the CEIDARS ratio, and discussions with various California Air
Resources Board and EPA research staff. This PSD permit was reviewed and commented upon by the
California Energy Commission and EPA Region 9, and these agencies accepted this factor for use in
cooling tower PM, s emission estimates.

Table 4 presents the calculated PM, PMyq, and PM, s emissions for the cooling tower, using particle size
multipliers of 0.315 for PMy, emissions and 0.189 (0.315 * 0.6) for PM, s emissions, based on multipliers
that have been previously approved in PSD permitting actions.

TABLE 3-6. Potential emissions for the new mechanical draft cooling tower.

Q Cros %DL K
POLLUTANT Flowrate | Blowdown Particle HUSTIIER 9 St
TDS Conc. | Drift Loss Size
gallon/min ppm % bpe: Ib/hr ton/yr

Particulate Matter PM 63,500 12,000 0.0005% 1.00 191 8.36

Particulate Matter PMy, 63,500 12,000 0.0005% 0.315 0.60 2.63

Particulate Matter PM,s 63,500 12,000 0.0005% 0.189 0.36 1.58
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3.4 Emergency Diesel Generator Emissions.

These engines will be subject to the New Source Performance Standards (NSPS) for Stationary
Compression Ignition Internal Combustion Engines in 40 CFR 60, Subpart I1ll. In accordance with 40
CFR 860.4201, manufacturers of new non-emergency stationary Cl engines must meet the following:

§60.4201 What emission standards must | meet for non-emergency engines if | am a stationary Cl
internal combustion engine manufacturer?

(c) Stationary CI internal combustion engine manufacturers must certify their 2011 model year and later non-
emergency stationary Cl ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder to the certification emission standards for new nonroad Cl
engines in 40 CFR 1039.101, 40 CFR 1039.102, 40 CFR 1039.104, 40 CFR 1039.105, 40 CFR 1039.107, and
40 CFR 1039.115, as applicable, for all pollutants, for the same maximum engine power.

The applicable standards for new non-emergency stationary Cl engines under 40 CFR 81039.101 are
summarized in Table 3-7. In accordance with 40 CFR 8§60.4201, manufacturers of new emergency
stationary CI engines must meet the following:

§60.4202 What emission standards must | meet for emergency engines if | am a stationary ClI internal
combustion engine manufacturer?

(b) Stationary CI internal combustion engine manufacturers must certify their 2007 model year and later
emergency stationary CI ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder that are not fire pump engines to the emission standards
specified in paragraphs (b)(1) through (2) of this section.

(2) For 2011 model year and later, the certification emission standards for new nonroad ClI engines for engines
of the same model year and maximum engine power in 40 CFR 89.112 and 40 CFR 89.113 for all pollutants.

The standards under 40 CFR 89.112 are also included in Table 3-7. The standards for emergency
stationary CIl engines include only the Tier 2 standards, not the more stringent Tier 4 standards. In
addition, in accordance with 40 CFR 860.4207(b), these engines must use diesel fuel that meets the
requirements of 40 CFR §80.510(b) for nonroad diesel fuel. The sulfur content requirement for nonroad
(NR) diesel fuel in 40 CFR 860.4207(b)(1)(i) is 15 ppm.

TABLE 3-7. Comparison of the diesel engine standards under 40 CFR 60, Subpart I111.

Non-Emergency Cl Engine Emergency Cl Engine
POLLUTANT Tier 4 Standards Tier 2 Standards
g/kWhr g/hp-hr g/kWhr g/hp-hr
Carbon Monoxide CO 35 2.6 35 2.6
Nitrogen Oxides NOy 0.67 0.50 6.4* 4.8*
Particulate Matter PM 0.03 0.022 0.20 0.15
Non-Methane Hydrocarbons NMHC 0.19 0.14 n/a n/a
Footnotes

* The NOy standards for Tier 2 engines are the sum of the NOx and NMHC.
The Tier 4 standards are for generator sets manufactured after the 2014 model year.
The Tier 2 standards are for engines greater than 750 horsepower (hp).
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With this application, APS is proposing to install diesel generators which comply with the Tier 4 emission
standards under 40 CFR 81039.101. To meet these standards, these engines will be equipped with diesel
oxidation catalysts and selective catalytic reduction (SCR) systems. In addition, APS is proposing to
limit the operation of each generator to no more than 500 hours per year, based on a 12-month rolling
average. The potential emissions for each 3.0 MW diesel-fired emergency electric generator, based on
these proposed limits, are summarized in Table 3-8.

TABLE 3-8. Potential emissions for each 3.0 MW generator and for both generators combined.

Emission Power Potential to Emit, Potential to Emit,

POLLUTANT Factor Output Each Generator Both Generators
g/hp-hr hp Ib/hr ton/year ton/year

Carbon Monoxide  CO 2.61 4,423 25.43 6.36 12.71
Nitrogen Oxides NOy 0.50 4,423 4.87 1.22 2.43
Particulate Matter PM 0.022 4,423 0.22 0.05 0.11
Particulate Matter PMio 0.022 4,423 0.21 0.05 0.11
Particulate Matter PM, s 0.022 4,423 0.21 0.05 0.11
Sulfur Dioxide SO, 0.0046 4,423 0.045 0.011 0.023
Vol. Org. Cmpds VOC 0.14 4,423 1.38 0.35 0.69
Sulfuric Acid Mist  H,SO, | 4.6E-04 4,423 0.0045 0.0011 0.0023
Fluorides F 3.4E-04 4,423 0.0033 0.0008 0.0016
Lead Pb 2.8E-05 4,423 0.0003 0.0001 0.0001
Carbon Dioxide CO, 496.6 4,423 4,837.8 1,209.4 2,418.9
Greenhouse Gases CO,e 498.3 4,423 4,854.4 1,213.6 2,427.2

Footnotes

1. Potential emissions are based on 500 hours per year of operation.

2. The CO, NO,, PM, and VOC emission rates are based on the Tier 4 engine standards after the 2014 model year
in Table 1 of 40 CFR 81039.101, and a maximum engine rating of 4,423 horsepower.

All PM emissions are also assumed to be PM;, and PM, 5 emissions.
SO, emissions are based on a maximum fuel consumption rate of 215 gal/hr, and a sulfur content of 0.0015%.
Sulfuric acid mist emissions are based on 10% conversion of SO, to SOs in the flue gas.

Lead and fluoride emissions are based on the emission factor for oil combustion in the U.S. EPA's Compilation
of Air Pollutant Emission Factors, AP-42, section 1.3, oil combustion, Tables 1.3-10 and 1.3-11., respectively,
AND a maximum fuel oil consumption rate of 215 gallons per hour.

7. Emission factors for GHG emissions including CO,, N,O and CH, are from 40 CFR 98, Tables C-1 and C-2. The
CO.,e factors are from 40 CFR 98, Subpart A, Table A-1.

IS L

Diesel engines are also a source of hazardous air pollutants (HAPs). Potential HAP emissions are
summarized in Table 3-9. The potential HAP emissions in Table 3-9 are based on emission factors from
the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42, 5" Edition, Tables 3.4-3 and 3.4-4.
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TABLE 3-9. Potential hazardous air pollutant (HAP) emissions for the emergency generators.

Emission

Potential to Emit, Each

Potential to Emit,

AIR CAS # Factor! | Heatinput Generator Both Generators
POLLUTANT

Ib/mmBtu | mmBtu/hr Ib/hr ton/year ton/year
Benzene 71-43-2 7.76E-04 29.9 0.0232 0.00580 0.0116
Toluene 108-88-3 2.81E-04 29.9 0.0084 0.00210 0.0042
Xylene 1330-20-7 1.93E-04 29.9 0.0058 0.00144 0.0029
Formaldehyde | 50-00-0 7.89E-05 29.9 0.0024 0.00059 0.0012
Acetaldehyde | 75-07-0 2.52E-05 29.9 0.0008 0.00019 0.0004
Acrolein 107-02-8 7.88E-06 29.9 0.0002 0.00006 0.0001
Naphthalene 91-20-3 1.30E-04 29.9 0.0039 0.00097 0.0019
Total PAH 2.12E-04 29.9 0.0063 0.00158 0.0032
Arsenic 1.10E-05 29.9 0.0003 0.00008 0.0002
Beryllium 3.10E-07 29.9 0.0000 0.00000 0.0000
Cadmium 4.80E-06 29.9 0.0001 0.00004 0.0001
Chromium 1.10E-05 29.9 0.0003 0.00008 0.0002
Manganese 1.40E-05 29.9 0.0004 0.00010 0.0002
Mercury 1.20E-06 29.9 0.0000 0.00001 0.0000
Nickel 4.60E-06 29.9 0.0001 0.00003 0.0001
Selenium 2.50E-05 29.9 0.0007 0.00019 0.0004
TOTAL 0.013 0.025
Footnotes

1. Emission factors are from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42, 5™ Edition,
Tables 3.4-3 and 3.4-4.

2. Potential emissions are based on limiting the total annual operation for each generator to 500 hours per year.

3. The maximum heat input rate is based on 215 gallons of fuel oil per hour, and a fuel oil heat value of 139,000

Btu per gallon.

3.5 Diesel Fuel Oil Storage Tanks.

The Project will also include two (2) 10,000 gallon diesel fuel oil storage tanks. Based on the operational
limits for the diesel generators of 500 hours per year as proposed in this application, the maximum annual
throughput for each tank would be 107,500 gallons per year. Potential VOC emissions based on the U.S.
EPA’s TANKS program, Version 4.0.9d (which is based on the equations from AP-42, Section 7.1,
Organic Storage Tanks), is 5.10 pounds per year for each tank, or total VOC emissions of 0.0051 tons per

year for both tanks combined.
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3.6 Total Project Emissions.

Table 3-10 summarizes the total potential emissions for the Ocotillo Power Plant Modernization Project.

TABLE 3-10. Summary of potential emissions for the Ocotillo Modernization Project.

Requested Allowable Emissions, tons per year
PORETANT GT3-GT7 GTCT g@f;?:tg‘;;’ Dgfoerlazléel TOTAL
Tanks

Carbon Monoxide CoO 239.2 12.7 251.9
Nitrogen Oxides NOy 1255 2.4 125.5
Particulate Matter PM 54.9 8.1 0.1 63.1
Particulate Matter PMjg 54.9 2.5 0.1 57.6
Particulate Matter PM; 5 54.9 15 0.1 56.5
Sulfur Dioxide SO, 5.9 0.0 5.9
Vol. Organic Cmpds VOC 43.1 0.7 0.0051 43.8
Sulfuric Acid Mist H,SO, 0.6 0.0 0.6
Fluorides (as HF) HF 0.000 0.0 0.0
Lead Pb 0.005 0.0 0.0
Carbon Dioxide CO; 1,099,504 2,418.9 1,101,922.8
Greenhouse Gases CO.,e 1,100,640 2,427.2 1,103,066.7

Footnotes

1. A NO, emission cap of 125.5 tpy is proposed across both the new GT3-GT7 units in combination with the two
new emergency generators.

3.7 Emissions for Existing GTs.

Table 3-11 summarizes the total potential emissions for two existing GT1-GT2 units at the Ocotillo
Power Plant, based on the proposed fuel use limits for these units. The emissions from these existing
units are added to the emissions from the new Project emission units in Section 4.4 of this application to

determine the major source status of the facility.
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TABLE 3-11. Summary of proposed potential emissions for Existing GT1-GT2 Units.

GT1-GT2 Potential Emissions
POLLUTANT Emission Heat Equival_ent Potential to _Emit PE(;;?tméﬂttr?
Factor Input Operation Each Trubine Turl;ines
Ib/mmBtu | mmBtu/hr hour/yy Ib/hr | tons/yr tons/yr
per turbine

Carbon co 0.082 | 937 1,600 76.83| 615 122.9
Monoxide

Nitrogen Oxides NO, 0.320 937 1,600 299.84 | 239.9 479.7
Particulate Matter PM 0.0083 937 1,600 7.73 6.2 12.4
Particulate Matter PMyq 0.0083 937 1,600 7.73 6.2 12.4
Particulate Matter PM,5 0.0083 937 1,600 7.73 6.2 12.4
Sulfur Dioxide SO, 0.0006 937 1,600 0.56 04 0.9
Vol. Organic VOC 0.0021 | 937 1,600 1.97 16 3.1
Cmpds

f/‘l‘i'sftu”c Acid H,S0, | 0.00006 | 937 1,600 0.056 | 0.04 0.1
Fluorides (as HF) HF 937 1,600 0.000 0.00 0.0
Lead Pb 5.0E-07 937 1,600 0.00047 | 0.000 0.0
Carbon Dioxide CO, 117.0 937 1,600 109,607 | 87,685 175,370.5
gree”house COLe 117.1| 937 1,600 | 109,720 | 87,776 | 175551.7

ases
Footnotes

1. Emission factors taken from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42, 5th
Edition, Table 3.1-1 and 3.1-2a.

2. The emission factors and COZ2e factors for greenhouse gases including CO,, N,O and CH,4 are from 40
CFR 98, Tables A-1, C-1, and C-2.
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Chapter 4. Applicable Requirements

4.1 GE LMS 100 Gas Turbine Generators.

4.1.1 Standards of Performance for Stationary Combustion Turbines, 40 CFR
Part 60, Subpart KKKK.

On July 6, 2006, the U.S. EPA published final rules revising the standards of performance for stationary
combustion turbines under 40 CFR Part 60, Subpart KKKK. These standards are incorporated by
reference in County Rule 360 § 301.84. In accordance with 40 CFR § 60.4315, the pollutants regulated
by this subpart are nitrogen oxides (NOy) and sulfur dioxide (SOy).

4.1.1.1 Sulfur Dioxide (SO;) Emission Limits.

For SO, emissions under 40 CFR 8§ 60.4330, if your turbine is located in a continental area, you must
either:

(1) Limit SO, emissions to 0.90 pounds per megawatt-hour gross output, or
(2) Not burn any fuel which contains emissions in excess of 0.060 Ib SO,/mmBtu heat input.

4.1.1.2 Nitrogen Oxides (NOy) Emission Limits.

For NOyx emissions under 40 CFR § 60.4325, you must meet the emission limits specified in Table 1.
Each of the proposed new natural gas-fired GE Model LMS100 simple cycle Gas turbines has a
maximum design heat input capacity of 970 mmBtu per hour. The applicable standards in Table 1 are
summarized below.

Excerpts from Table 1 to 40 CFR Part 60, Subpart KKKK: NOx emission limits
for new stationary combustion turbines.

Combustion turbine heat input

Combustion turbine type at peak load (HHV)

NOx emission standard

New, modified, or reconstructed 15 ppm at 15 percent O, or
turbine firing natural gas. Greater than 850 mmBtu/hr 0.43 Ib/MWh

4.1.1.3 General Compliance Requirement (40 CFR § 60.4333).

The simple cycle gas turbines, the SCR and oxidation catalysts air pollution control equipment, and
monitoring equipment must be operated and maintained in a manner consistent with good air pollution
control practices for minimizing emissions at all times including during startup, shutdown, and
malfunction.
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4.1.1.4 NO, Monitoring Requirements (40 CFR § 60.4335).

Subpart KKKK allows for a variety of acceptable monitoring methods to demonstrate compliance with
the NO, emission limits. APS has elected to install, certify, maintain, and operate a continuous emission
monitoring system (CEMS) consisting of a NO, monitor and a diluent gas (either oxygen (O,) or carbon
dioxide (CO,)) monitor to determine the hourly NO, emission rate in parts per million (ppm) corrected to
15% O,. The CEMS will be installed and certified according to Appendix A of 40 CFR Part 75, and the
relative accuracy test audit (RATA) of the CEMS will be performed on a Ib/MMBtu basis. APS is
requesting Maricopa County Air Quality Department approval to satisfy the 40 CFR 60 Subpart KKKK
quality assurance (QA) plan requirements by implementing the QA program and plan described in
Section 1 of Appendix B to Part 75. Subpart KKKK excess emissions will be identified according to 40
CFR 860.4350 procedures.

4.1.1.5 SO, Monitoring Requirements (40 CFR 8§ 60.4360 and § 60.4365).

Subpart KKKK allows for a variety of acceptable monitoring methods to demonstrate compliance with
the SO, emission limits. To be exempted from fuel sulfur monitoring requirements, APS must
demonstrate that the potential sulfur emissions expressed as SO, are less than 0.060 Ib/MMBtu for
continental US areas. The demonstration can be made by providing information from a current, valid
purchase contract, tariff sheet or transportation contract for the fuel, specifying that the total sulfur
content for natural gas use in continental areas is 20 grains of sulfur or less per 100 standard cubic feet.
Because the new GTs will combust only pipeline quality natural gas with a typical SO2 emission rate of
0.0006 Ib/MMBLtu, this is the method that APS proposes to meet the Subpart KKKK SO, monitoring
requirements.

4.1.1.6 Performance Tests (40 CFR § 60.4400).

Initial performance testing is required in accordance with 40 CFR860.8. Subsequent performance tests
must be conducted on an annual basis. As described in §60.4405, the NO, CEMS RATA tests may be
used as the initial NOy performance test. The SO, performance test may be a fuel analysis of the natural
gas, performed by the operator, fuel vendor, or other qualified agency (860.4415 provides the required
ASTM test methods).

4.1.1.7 Reporting Requirements (40 CFR § 60.4375).

For each affected unit required to continuously monitor parameters or emissions, or to periodically
determine the fuel sulfur content under this subpart, reports of excess emissions and monitor downtime
must be submitted in accordance with 40 CFR § 60.7(c). Excess emissions must be reported for all
periods of unit operation, including start-up, shutdown, and malfunction. Paragraphs 8 60.4380 and 8§
60.4385 describe how excess emissions are defined for Subpart KKKK.

For each affected unit that performs annual performance tests in accordance with § 60.4340(a), a written
report of the results of each performance test must be submitted before the close of business on the 60"
day following the completion of the performance test.
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4.1.2 Proposed Standards of Performance for Greenhouse Gas Emissions from
New Electric Utility Generating Units.

The U.S. EPA published proposed Standards of Performance for Greenhouse Gas Emissions from New
Electric Utility Generating Units in the Federal Register, Vol. 79, No.5, on Jan. 8, 2014. These proposed
rules include performance standards for new combustion turbines under 40 CFR 60, Subpart KKKK.

If this rule is finalized and promulgated, APS will address the applicability requirements in a permit
application revision for the Project.

4.1.3 Federal Acid Rain Program, 40 CFR 72.6

The federal Acid Rain Program regulations in 40 CFR 72.6(a)(3)(i) state that a utility unit that is a new
unit shall be an affected unit, and any source that includes such a unit shall be an affected source, subject
to the requirements of the Acid Rain Program. A “utility unit” means a unit owned or operated by a
utility that serves a generator in any State that produces electricity for sale. Finally, “Unit” means a fossil
fuel-fired combustion device. Because the new gas turbine generators fire natural gas and produce
electricity for sale, these new GTs are affected units under the federal Acid Rain Program. A copy of the
Acid Rain Permit application has been submitted to EPA, and is included with this application as
Appendix D.

4.1.4 National Emission Standards for Hazardous Air Pollutants.

Hazardous air pollutant (HAP) emissions are regulated under section 112 of the Clean Air Act. The U.S.
EPA’s National Emission Standards for Hazardous Air Pollutants for Stationary Combustion Turbines
(NESHAP), 40 CFR Part 63, Subpart YYYY, were published on March 5, 2004. Under 40 CFR §
63.6085, “you are subject to this subpart if you own or operate a stationary combustion turbine located at
a major source of HAP emissions.” Under 40 CFR § 63.2, Major source means:

Major source means any stationary source or group of
stationary sources located within a contiguous area and under
common control that emits or has the potential to emit
considering controls, in the aggregate, 10 tons per year or
more of any hazardous air pollutant or 25 tons per year or
more of any combination of hazardous air pollutants, unless
the Administrator establishes a lesser quantity, or in the case
of radionuclides, different criteria from those specified in this
sentence.

Potential emissions for the proposed new GE Model LMS100 gas turbines are detailed in Table 3-4. The
HAP emission factors are from the U.S. EPA's WebFIRE database. These factors are from the U.S.
EPA's Compilation of Air Pollutant Emission Factors, AP-42, Volume 1: Stationary Point and Area
Sources, Section 3.1, Stationary Gas Turbines for Electricity Generation. Based on the emissions in
Table 3-4, these gas turbines will be a minor source of HAP emissions under 40 CFR § 63.2. Please note
that the potential emissions for formaldehyde (CH,O) emissions in Table 3-4 are based on the
uncontrolled emission factor from the U.S. EPA's WebFIRE database.
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Table 4-1 is a summary of potential HAP emissions for the existing General Electric Model 501 gas
turbines. The potential emissions for these existing gas turbines are based on the operational limits for
natural gas and distillate fuel oil operation as proposed in this application. Table 4-2 is a summary of the
total potential HAP emissions for the Ocotillo Power Plant after the Modernization Project, based on the
operational limits for the new and existing gas turbines as proposed in this application. From Table 4-2,
total potential emissions of each individual HAP are less than 10 tons per year, and total potential
emissions of all HAPs combined are also less than 25 tons per year. Therefore, the Ocotillo Power Plant
will remain a minor source of HAP emissions after the Modernization Project and these new gas turbines
will not be subject to the NESHAP requirements of 40 CFR Part 63, Subpart YYYY.

TABLE 4-1. Hazardous air pollutant (HAP) emissions for the existing gas turbines GT1 and GT2
based on the operational limits as proposed in this permit application.

e ] Potential to Potential to
Emission Maximum Emits each Em|t,_both
POLLUTANT CAS No. Factor Heat Input turbine turbn_"nes
combined
Ib/mmBtu mmBtu/hr tons/year tonsl/year
Acetaldehyde 75-07-0 4.0E-05 915 0.029 0.06
Acrolein 107-02-8 6.4E-06 915 0.005 0.01
Benzene 71-43-2 1.2E-05 915 0.009 0.02
1,3-Butadiene 106-99-0 4.3E-07 915 0.000 0.00
Ethylbenzene 100-41-4 3.2E-05 915 0.023 0.05
Formaldehyde 50-00-0 7.1E-04 915 0.520 1.04
Xylene 1330-20-7 6.4E-05 915 0.047 0.09
Naphthalene 91-20-3 1.3E-06 915 0.001 0.00
PAH 2.2E-06 915 0.002 0.00
Propylene oxide | 75-56-9 2.9E-05 915 0.021 0.04
Toluene 108-88-3 1.3E-04 915 0.095 0.19
TOTAL 0.75 151

Footnotes
1. The emission factors are from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42, VVolume
1: Stationary Point and Area Sources, Section 3.1, Stationary Gas Turbines for Electricity Generation.

2. The emission factor for formaldehyde (CH20) emissions are based on the uncontrolled factor, i.e., without
the additional reduction from oxidation catalysts.

3. Potential emissions in tons per year are based on the following fuel use limit for both turbines combined of
2,928,000 MMBtu (HHV) per year
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TABLE 4-2. Total hazardous air pollutant (HAP) emissions for the Ocotillo Power Plant after the
Modernization Project.

Potential to Emit, tons per year
POLLUTANT CAS No. Biaee
GT1-GT2 GT3-GT7 Generators TOTAL
Acetaldehyde 75-07-0 0.059 0.376 0.0004 0.435
Acrolein 107-02-8 0.009 0.060 0.0001 0.070
Benzene 71-43-2 0.018 0.113 0.0116 0.142
1,3-Butadiene | 106-99-0 0.001 0.004 0.005
Ethylbenzene 100-41-4 0.047 0.301 0.348
Formaldehyde | 50-00-0 1.039 6.674 0.0012 7.715
Xylene 1330-20-7 0.094 0.602 0.0029 0.698
Naphthalene 91-20-3 0.002 0.012 0.0019 0.016
PAH 0.003 0.021 0.0032 0.027
Propylene oxide | 75-56-9 0.042 0.273 0.315
Toluene 108-88-3 0.190 1.222 0.0042 1.417
Arsenic 0.0002 0.000
Beryllium 0.0000 0.000
Cadmium 0.0001 0.000
Chromium 0.0002 0.000
Manganese 0.0002 0.000
Mercury 0.0000 0.000
Nickel 0.0001 0.000
Selenium 0.0004 0.000
TOTAL 1.50 9.66 0.03 11.19
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4.2 Emergency Diesel Generators.

4.2.1 Standards of Performance for Stationary Compression Ignition Internal
Combustion Engines in 40 CFR 60, Subpart llIl.

These engines will be subject to the Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines in 40 CFR 60, Subpart IlIl. In accordance with 40 CFR 860.4201,
manufacturers of new non-emergency stationary Cl engines must meet the following:

§60.4201 What emission standards must | meet for non-emergency engines if | am a stationary Cl
internal combustion engine manufacturer?

(c) Stationary CI internal combustion engine manufacturers must certify their 2011 model year and later non-
emergency stationary CI ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder to the certification emission standards for new nonroad Cl
engines in 40 CFR 1039.101, 40 CFR 1039.102, 40 CFR 1039.104, 40 CFR 1039.105, 40 CFR 1039.107, and
40 CFR 1039.115, as applicable, for all pollutants, for the same maximum engine power.

The applicable standards for new non-emergency stationary Cl engines under 40 CFR 81039.101 are
summarized in Table 3-7. In accordance with 40 CFR 8§60.4201, manufacturers of new emergency
stationary CI engines must meet the following:

§60.4202 What emission standards must | meet for emergency engines if | am a stationary ClI internal
combustion engine manufacturer?

(b) Stationary CI internal combustion engine manufacturers must certify their 2007 model year and later
emergency stationary Cl ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder that are not fire pump engines to the emission standards
specified in paragraphs (b)(1) through (2) of this section.

(2) For 2011 model year and later, the certification emission standards for new nonroad ClI engines for engines
of the same model year and maximum engine power in 40 CFR 89.112 and 40 CFR 89.113 for all pollutants.

The standards under 40 CFR 89.112 are also included in Table 3-7. The standards for emergency
stationary CI engines include only the Tier 2 standards, not the more stringent Tier 4 standards. The
proposed emergency generators will be designed and manufactured to meet the most advanced Tier 4
standards for generators with model years after 2014 in Table 1 of 40 CFR §1039.101. To meet these
standards, these generators will be equipped with selective catalytic reduction (SCR) for NO control, and
diesel oxidation catalysts for PM, CO, and VOC control.

In addition, in accordance with 40 CFR 860.4207(b), these engines must use diesel fuel that meets the
requirements of 40 CFR 880.510(b) for nonroad diesel fuel. The sulfur content requirement for nonroad
(NR) diesel fuel in 40 CFR §60.4207(b)(1)(i) is 15 ppm.

4.2.2 National Emission Standards for Hazardous Air Pollutants.

These emergency generators will also be subject to the National Emission Standards for Hazardous Air
Pollutants (NESHAP) for Stationary Reciprocating Internal Combustion Engines (the RICE NESHAP)
found in 40 CFR Part 63, Subpart ZZZZ. Under this subpart, a stationary RICE which is also subject to
the NSPS standards in 40 CFR Part 60 AND which is located at an area source of HAP emissions must
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meet the NESHAP requirements of Subpart ZZZZ by complying with the NSPS requirements in 40 CFR
60, Subpart Il1l. The engines as purchased will be certified to meet the requirements of 40 CFR Part 60,
Subpart Hl11. Therefore, in accordance with 40 CFR 63.6590(c)(1), no other NESHAP requirements
apply for these engines. Specifically, these engines are not subject to the operating requirements for
emergency RICE because these engines meet the Tier 4 emission standards.

4.3 New Source Review (NSR)

In the Clean Air Act Amendments of 1977, Congress established two preconstruction permitting
programs which are commonly referred to as New Source Review. Title I, Part C of the Act includes the
PREVENTION OF SIGNIFICANT DETERIORATION OF AIR QUALITY (PSD) program. Title I, Part D of the
Clean Air Act includes the PLAN REQUIREMENTS FOR NONATTAINMENT AREAS. This program is often
called the Non-attainment Area New Source Review (NANSR) program.

In accordance with the delegation agreement with US EPA dated Nov 22, 1993, MCAQD administers the
PSD program pursuant to requirements under 40 CFR §52.21. Therefore, the requirements of both 40
CFR 852.21 and County Rule 240 8308 are applicable to new major stationary sources and major
modifications for attainment pollutants. This application is intended to meet both the requirements of 40
CFR 52.21 and County Rule 240 as applicable. The provisions of County Rule 240 8305 — 308 are
applicable to new major stationary sources and major modifications at existing sources for pollutants for
which the area is designated as nonattainment.

The Ocotillo Power Plant is located in the City of Tempe, Maricopa County, Arizona. The location of the
power plant is currently designated nonattainment for particulate matter less than 10 microns (PMyg)
(classification of serious) and the 1997 and 2008 8-hour ozone standards (classification of marginal).
Therefore, emissions of PMyg, NOx, and VOC pollutants are regulated under the NANSR program. The
area is designated as a maintenance area for CO and attainment/unclassifiable for all other criteria
pollutants, and these pollutants are regulated under the PSD program.

4.3.1 Prevention of Significant Deterioration of Air Quality (PSD).

The PSD program applies to new major sources or major modifications to existing sources for pollutants
where the area is designated attainment/unclassifiable with National Ambient Air Quality Standards
(NAAQS). The PSD program requires:

1. Installation of the Best Available Control Technology (BACT) for each regulated
pollutant which exceeds the significant levels.

2. Anair quality analysis to demonstrate that new emissions will not cause or contribute
to a violation of any applicable NAAQS or PSD increment.

3. Class | area impacts analysis.

4. An additional impacts analysis.

5. Public involvement and participation.
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4.3.2 Nonattainment Area New Source Review (NANSR).

NANSR applies to new major sources or major modifications at existing sources for criteria pollutants for
which the area is designated nonattainment. NANSR requirements are customized for the nonattainment
area. However, all NANSR programs require:

1. Installation of the Lowest Achievable Emission Rate (LAER) for each pollutant
which exceeds the significant levels in the nonattainment area.

2. Emission offsets.

3. Alternatives Analysis

4. Public involvement and participation.

4.4 Major New Source Review (NSR) Applicability.

The New Source Review (NSR) programs are applicable to new major stationary sources and major
modifications at existing sources. The definitions of major source differ under the PSD and NANSR
programs.

Because the existing Ocotillo Power Plant is a fossil fuel-fired steam electric plant with a heat input of
more than 250 million Btu per hour, the major source thresholds under the PSD program are 100 tons per
year of any criteria pollutant (other than GHG emissions) and 100,000 tons per year of GHG emissions.
After the Ocotillo Modernization Project, the electrical generating units will consist of only simple-cycle
gas turbines, and Ocotillo therefore will no longer be classified as a steam electric plant. Therefore, after
the Project is completed the major source thresholds under the PSD program will be 250 tons per year of
any criteria pollutant and 100,000 tons per year of GHG emissions. The Ocotillo Power Plant NOx and
GHG emissions, both before and after the Project, are greater than the major source threshold, and
therefore the facility will continue to be classified as a major source with respect to the PSD rules.

The Ocotillo Power Plant is located in a serious PMjy nonattainment area and a marginal ozone
nonattainment area. The regulated pollutants for ozone nonattainment areas are NOx and VOC. The
major source threshold levels under Maricopa County Rule 240, section 210.1 for stationary sources
located in a nonattainment area are:

210.1 Any stationary source located in a nonattainment area that emits, or has the potential to emit,
100 tons per year or more of any conventional air pollutant, except as follows:

. Nonattainment Pollutant And Quantity Threshold
Pollutant Emitted e L.
Classification Tons/Year Or More
. CO, Serious, with stationary sources
Carbon Monoxide (CO) y 50
as more than 25% of source inventory
Volatile Organic .
Ozone, Serious 50
Compounds (VOC)
VOC Ozone, Severe 25
PMy, PMyg, Serious 70
NOy Ozone, Serious 50
NOy Ozone, Severe 25
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From the above, the major nonattainment source threshold for PMyg is 70 tons per year, and for NOy and
VOC the thresholds are 100 tons per year. Based on the current potential emissions from the Ocotillo
Power Plant, the Ocotillo Power Plant is an existing major nonattainment source for PM;, and NOx and a
minor nonattainment source for VOC. With this application, APS is proposing a plant-wide PMyq
emission cap of 63 tpy in accordance with County Rule 201, (EMISSION CAPS) which limits the total
potential emissions for the entire Ocotillo Power Plant below the major source threshold for PMy. In
addition, the proposed fuel use limits on GTs and operating hour limits on the emergency generators will
limit VOC emissions below the major source threshold for VOC. Therefore, after the Project the Ocotillo
plant will be classified as a major nonattainment area source for NOx emissions, and a minor
nonattainment source for PMy, and VOC pollutants (and therefore will not be subject to the nonattainment
area requirements for PMy, and VOC).

4.4.1 Two-steps for determining NANSR and PSD applicability for modifications.

Determining the applicability of NANSR and PSD for modifications at an existing stationary major
source is a two-step process in accordance with the provisions in 40 CFR § 52.21(a)(2)(iv)(a):

(a) Except as otherwise provided in paragraphs (a)(2)(v) and (vi) of this section, and
consistent with the definition of major modification contained in paragraph
(b)(2) of this section, a project is a major modification for a regulated NSR
pollutant if it causes two types of emissions increases—a significant emissions
increase (as defined in paragraph (b)(40) of this section), and a significant net
emissions increase (as defined in paragraphs (b)(3) and (b)(23) of this section).
The project is not a major modification if it does not cause a significant
emissions increase. If the project causes a significant emissions increase, then
the project is a major modification only if it also results in a significant net
emissions increase.

4.4.1.1 STEP 1: Project emission increases.

The first step is the calculation of the project emission increases in accordance with the methods specified
in 40 CFR 8 52.21(a)(2)(iv)(b) — (d). If the project emissions increase is less than the regulated NSR
pollutant significant emission rate in 40 CFR § 52.21(b)(23)(i) and County Rule 100 §200.99, then the
project is not a major modification and is not subject to review for that pollutant. The significant
emission rates are summarized below. If the project causes a significant emissions increase, then the
project is a major modification only if it also results in a significant net emissions increase.
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TABLE 4-3. NANSR and PSD significant emission rates for the Ocotillo Power Plant, ton/yr.

Pollutant PSD Significant Threshold
Carbon MONOXIGE ......ccvviieviiiiiie e 100
NItrogen OXIUES .......ocviiiiriirieieeeee e 40
Particulate Matter .........coovevvceviii i 25
PIM L0 ittt 15
PIMI 5 ettt r e sree e 10
SUITUF DIOXIAR. ... 40
VOUC . et 40
=T Vo [T 0.6
FIUorides (S HF) ......ooiiiiiiieeeeece s 3
SUFUIIC ACIA MISE .o 7
GreenNoUSE GaSES........cuvevveriirieeirieesree st 75,000*

*The threshold for determining whether GHGs are “subject to regulation”
is pursuant to 40 CFR 52.21(b)(49).

4.4.1.2 STEP 2: Net Emissions Increase.

In accordance with 40 CFR § 52.21(a)(2)(iv)(a), if the project causes a significant emissions increase,
then the project is a major modification only if it also results in a significant net emissions increase. This
second step in determining PSD applicability is commonly called netting. Netting involves accounting
for source-wide contemporaneous and creditable emissions increases and decreases to demonstrate that
the total changes to emissions at the source will not result in a significant net emission increase for that
pollutant. Net emissions increase in 40 CFR § 52.21(b)(3)(i) and County Rule 100 8 200.66 means the
amount by which the sum of the following exceeds zero:

(1) Any increase in actual emissions from a particular physical change or change
in the method of operation at a stationary source; and

(2) Any other increases and decreases in actual emissions at the source that are
contemporaneous with the particular change and are otherwise creditable.

An increase or decrease in actual emissions is contemporaneous with the increase from the particular
change only if it occurs between: 1) the date five years before construction on the particular change
commences, and 2) The date that the increase from the particular change occurs.

With this application, APS is proposing to permanently retire the existing Ocotillo steam electric
generating units 1 and 2 before commencing commercial operation of the proposed new gas turbines.
The PSD and NANSR applicability determinations in this permit application are therefore based on the
net emissions increases for this Project, considering the contemporaneous decreases in emissions from the
permanent shutdown of the Ocotillo Steamers Units 1 and 2 which have been netted against the increase
in emissions from the proposed new emissions units.
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4.4.2 STEP 1: Project emission increases.

The Ocotillo Power Plant Modernization Project will involve the construction of five (5) new gas
turbines, a cooling tower, and other associated equipment. The first step in determining NANSR and
PSD applicability for this Project is the calculation of the project emissions increases in accordance with
the applicability procedures specified in 40 CFR 8§ 52.21(a)(2)(iv)(d):
(d) Actual-to-potential test for projects that only involve construction of a new emissions unit(s). A

significant emissions increase of a regulated NSR pollutant is projected to occur if the sum of the

difference between the potential to emit (as defined in paragraph (b)(4) of this section) from each

new emissions unit following completion of the project and the baseline actual emissions (as

defined in paragraph (b)(48)(iii) of this section) of these units before the project equals or exceeds
the significant amount for that pollutant (as defined in paragraph (b)(23) of this section).

As discussed in Section 4.4, the Ocotillo plant will not be a major source under NANSR for PMy, or VOC
pollutants after the project, therefore it is not necessary to calculate the project and net emission increases
for those pollutants to evaluate if the project would be considered a major modification. The project
emission increases for all other criteria pollutants are compared to the NANSR and PSD significant
emission rates in Table 4-4. If the project emission increase is less than the significant emission rates,
then the project is not a major modification and is not subject to PSD or NANSR review for that
pollutant. From Table 4-4, the Project will not result in a significant emissions increase for sulfur dioxide
(SO,), sulfuric acid mist (H,SO,), and fluorides. Therefore, the Project is not a major modification for
these pollutants.

TABLE 4-4. Project emissions compared to the significant levels for the Ocotillo Modernization
Project. All emissions in tons per year.

POLLUTANT Emissions | Significant Level | OVer?
Carbon Monoxide Cco 251.9 100 YES
Nitrogen Oxides NOx 125.4 40 YES
Particulate Matter PM 63.4 25 YES
Particulate Matter PM, s 56.6 10 YES
Sulfur Dioxide SO, 59 40 NO
Sulfuric Acid Mist H,SO, 0.6 7 NO
Fluorides (as HF) HF 0.0 3 NO
Lead Pb 0.0 0.6 NO
Carbon Dioxide CO, 1,101,923 75,000 YES
Greenhouse Gases CO.e 1,103,067 75,000 YES

4.4.3 STEP 2: Contemporaneous decreases in emissions from the permanent
shutdown of the Ocotillo Steamers Units 1 and 2.

In accordance with 40 CFR § 52.21(a)(2)(iv)(a), if the project causes a significant emissions increase,
then the project is a major modification only if it also results in a significant net emissions increase.
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4.4.3.1 Baseline Actual Emissions.

Under the definition of net emissions increase in 40 CFR § 52.21(b)(3)(i)(b), baseline actual emissions
for calculating increases and decreases shall be determined as provided in 40 CFR § 52.21(b)(48), except
that paragraphs (b)(48)(i)(c) and (b)(48)(ii)(d) of this section shall not apply. Under 40 CFR §
52.21(b)(48), for any existing electric utility steam generating unit baseline actual emissions means the
average rate, in tons per year, at which the unit actually emitted the pollutant during any consecutive 24-
month period selected by the owner or operator within the 5-year period immediately preceding when the
owner or operator begins actual construction of the project.

Note that County Rule 240 § 305.7 states that “A decrease in actual emissions shall be considered in
determining the potential of a new source or modification to emit only to the extent that the Control
Officer has not relied on it in issuing any permit or permit revision under these rules, or the State has not
relied on it in demonstrating attainment or reasonable further progress.” Under County Rule 100 § 200.3,
actual emissions means “the average rate, in tons per year, at which the emissions unit actually emitted
the pollutant during a 2-year period that precedes the particular date and that is representative of normal
source operation. The Control Officer may allow the use of a different time period upon a demonstration
that it is more representative of normal source operation.” In this NANSR/PSD applicability analysis, the
baseline period for all pollutants is the 24-month period from March 2012 to February 2014, which meets
the definition of both baseline actual emissions and actual emissions.

The baseline actual emissions for the Unit 1 and 2 steamers and associated cooling towers are presented
in Appendix E, and summarized in Tables 4-5, 4-6, 4-7, and 4-8. The NOy and CO, baseline actual
emissions and the unit heat input are based on the data from the Acid Rain Program CEMS. PM, PMyj,
and PM, s emissions from the steam units are based on the heat input from the CEMS, and measured
emission rates from stack tests. All PM emissions are also assumed to be PMy, and PM, 5 emissions. All
other steam unit baseline actual emissions are based on the heat input from the CEMS, and AP-42
emission factors. The baseline emissions from the steam unit cooling towers are calculated using the
same equations and PMy,/PM, 5 fractions that were used to calculate the new cooling tower emissions.

4.4.4 Calculation of the Net Emissions Increase for the Project.

For the Ocotillo Power Plant Modernization Project, the calculation of a net emission increase as defined
in 40 CFR § 52.21(b)(3)(i) means the amount by which the sum of the following exceeds zero:

(a) The increase in Project emissions; and
(b) Decreases in actual emissions from the Unit 1 and 2 steamers.

These are the only contemporaneous and creditable changes at the Ocotillo Power Plant. Because APS is
proposing to permanently shut down the existing Unit 1 and 2 steamers and associated cooling towers
prior to the initial operation of the new Project emissions units, the creditable decrease in actual emissions
is equal to the baseline actual emissions for these emission units. Table 4-9 is a calculation of the net
emissions increase for the Ocotillo Power Plant Modernization Project. From Table 4-9, the Project will
result in a significant emissions increase and a significant net emissions increase in carbon monoxide
(CO), PM, PMy4, PM;5, and greenhouse gas (GHG) emissions.
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TABLE 4-5. Baseline actual emissions for the Ocotillo Power Plant Steamer Unit 1.

Baseline Baseline Baseline
POLLUTANT Heat Input Emission Rate Actual Emissions

mmBtu Ib/mmBtu ton/year
Carbon Monoxide CO 609,861 0.0235 7.2
Nitrogen Oxides NOx 609,861 0.133 40.7
Particulate Matter PM 609,861 0.0075 2.3
Particulate Matter PM, s 609,861 0.0075 2.3
Sulfur Dioxide SO, 609,861 0.0006 0.2
Sulfuric Acid Mist H,SO, 609,861 0.0000006 0.0002
Fluorides (as HF) HF 609,861 0.0 0.0
Lead Pb 609,861 0.0000005 0.0002
Carbon Dioxide CO, 609,861 118.9 36,243.5
Greenhouse Gases CO,e 609,861 119.0 36,279.0

TABLE 4-6. Baseline actual emissions for the Ocotillo Power Plant Steamer Unit 2.

Baseline Baseline Baseline
POLLUTANT Heat Input Emission Rate Actual Emissions

mmBtu Ib/mmBtu ton/year
Carbon Monoxide CO 634,840 0.0235 7.5
Nitrogen Oxides NOx 634,840 0.142 45.2
Particulate Matter PM 634,840 0.0075 2.4
Particulate Matter PM, s 634,840 0.0075 2.4
Sulfur Dioxide SO, 634,840 0.0006 0.2
Sulfuric Acid Mist H,S0O, 634,840 0.0000006 0.0002
Fluorides (as HF) HF 634,840 0.0 0.0
Lead Pb 634,840 0.0000005 0.0002
Carbon Dioxide CO; 634,840 118.9 37,728.2
Greenhouse Gases CO,e 634,840 119.0 37,766.2

Footnotes for Tables 4-5 and 4-6

1. The baseline period for all pollutants is the 24-month period from March 2012 to February 2014.
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TABLE 4-7. Total baseline actual emissions for the Ocotillo Power Plant Steamer Units 1 and 2.

Baseline Baseline Baseline
POLLUTANT Heat Input Emission Rate Actual Emissions

mmBtu Ib/mmBtu ton/year
Carbon Monoxide CO 1,244,701 0.0235 14.6
Nitrogen Oxides NOx 1,244,701 0.138 85.9
Particulate Matter PM 1,244,701 0.0075 4.6
Particulate Matter PM, s 1,244,701 0.0075 4.6
Sulfur Dioxide SO, 1,244,701 0.0006 0.4
Sulfuric Acid Mist H,SO, 1,244,701 0.0000006 0.0004
Fluorides (as HF) HF 1,244,701 0.000000 0.0000
Lead Pb 1,244,701 0.0000005 0.0003
Carbon Dioxide CO, 1,244,701 118.9 73,971.7
Greenhouse Gases CO,e 1,244,701 119.0 74,045.1
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TABLE 4-8. Total baseline actual emissions for the Ocotillo Power Plant Steamer Units 1 and 2
and the associated cooling towers.

POLLUTANT it 2 it 2 gg\(/)v“enréJ Actulzailaéfrllligzions
ton/year ton/year ton/year ton/year
Carbon Monoxide CoO 7.2 7.5 14.6
Nitrogen Oxides NOx 40.7 45.2 85.9
Particulate Matter PM 2.3 24 3.3 8.0
Particulate Matter PM; s 2.3 2.4 0.6 5.3
Sulfur Dioxide SO, 0.2 0.2 0.4
Sulfuric Acid Mist H,SO, 0.00018 0.00019 0.0004
Fluorides (as HF) HF 0.00000 0.00000 0.0000
Lead Pb 0.00015 0.00016 0.0003
Carbon Dioxide CO, 36,243.5 37,728.2 73,971.7
Greenhouse Gases CO.e 36,279.0 37,766.2 74,045.1

TABLE 4-9. Net emissions increase and PSD applicability. All emissions are tons per year.

New Crec_iitqble l_\let_ Significant
POLLUTANT Project Emission Emission Over?
Emissions | Decreases Increase Leve
Carbon Monoxide (6{0) 251.9 14.6 237.3 100 YES
Nitrogen Oxides NOx 125.4 85.9 39.5 40 NO
Particulate Matter PM 63.4 8.0 55.4 25 YES
Particulate Matter PM, 5 56.6 5.3 51.3 10 YES
Sulfur Dioxide SO, 5.9 0.4 55 40 NO
Sulfuric Acid Mist H,S0, 0.6 0.0 0.6 7 NO
Fluorides (as HF) HF 0.002 0.0 0.0 3 NO
Lead Pb 0.005 0.000 0.005 0.6 NO
Carbon Dioxide CO, 1,101,923 73,972 | 1,027,951 75,000 YES
Greenhouse Gases CO.e | 1,103,067 74,045 | 1,029,022 75,000 YES

Footnotes

1. Inaccordance with 40 CFR 8 52.21(i)(2), since the area is nonattainment for ozone and PMy,, PSD does not
apply to PMyg and VOC emissions.
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4.45 Conclusions Regarding PSD Applicability.

Based on the total potential emissions for the Ocotillo Power Plant Modernization Project as proposed in
this application, the Project will not result in a significant emissions increase for SO, sulfuric acid mist,
and fluorides. Based on the proposed permanent shutdown and retirement of the Ocotillo Steamer Units 1
and 2, the net emission increase for NO, is below the significant emission rate and PSD review is not
triggered for that pollutant. The net emission increases for CO, PM, PM,s, and GHG are above the
significant emission rates and PSD review is triggered for only these pollutants. Finally, because the
Ocotillo Power Plant is located in an area designated as nonattainment for PMyq and VOC, the Project is
not subject to PSD review for those pollutants.

4.4.6 Conclusions Regarding Nonattainment Area New Source Review
Applicability.

APS is proposing plant-wide fuel use limits and emission caps in accordance with County Rule 201
which limit the total potential emissions for the entire Ocotillo Power Plant below the nonattainment
major source thresholds for PMyy and VOC emissions (see Table 8-3). Therefore, after the Project the
Ocaotillo plant will be considered a nonattainment major source for NOx and a minor source for PMy4 and
VOC, and will not be subject to NANSR for PMy and VOC.

As shown in Table 4-8, the net emissions increase for NOy is less than the significant emission rate.
Therefore, based on the proposed emission limits in this permit application, this Project is not a major
modification for NO, and is not subject to review for any nonattainment area pollutants.

4.5 Minor NSR BACT Requirements.

MCAQD Rule 241, Section 301.2, requires the application of BACT to any modified stationary source if
the modification causes an increase in emissions on any single day of more than 150 Ibs/day or 25
tons/lyear of VOC, NOx, or PM; more than 85 Ibs/day or 15 tons/year of PMyg; or more than 550
Ibs/day or 100 tons/year of CO. BACT is only required for the sources or group of sources being
modified. The Provisions of Rule 241 do not apply to new major sources and major modifications to
existing major sources subject to the requirements of the PSD program at MCAQD Rule 240.

As described in Section 4.45 of this application, PSD BACT requirements already apply to CO, PM,
PM;s, and GHG pollutants. Therefore, Rule 241 BACT does not apply to these pollutants. The only
regulated pollutants that Rule 241 BACT could potentially apply to are PMy, NOXx, and VOC. Based on
the hourly mass emission rates listed in Table 3-1, and assuming that all five new GTs could operate at
full load for 24 hours in a day, the GTs alone exceed the Rule 241 daily thresholds and trigger the Rule
241 BACT requirement for these three pollutants. Therefore, this air pollution control construction
permit application includes Rule 241 BACT analyses for all new emission units for NO, and VOC
(presented in Appendix B of this application), and the PSD PM and PM,s BACT analyses will meet the
requirement for a Rule 241 PMy, BACT analysis.
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4.6 Analysis of Maricopa Approved SIP Requirements.

In addition to the current County Rule 240, Maricopa County issues NSR permits in accordance with the
currently approved State Implementation Plan (SIP), including Regulation 2 Rule 21 and the Arizona SIP
Rules R9-3-301 through R9-3-305 and R9-3-307 which are adopted by reference. These SIP NSR
permitting rules were developed in the early 1980s and approved by EPA in the mid 1980s. The SIP rules
have not been updated to address changes in federal NSR permitting requirements. However, the SIP rule
is still in effect, and any issued permit must address both the SIP requirements as well as the current Rule
240 requirements. The SIP-approved rule requirements must be applied using the definitions and terms
that were in effect at the time of SIP approval (i.e., it should not be interpreted using the current EPA
NSR definitions and terms).

Some of the important differences between the SIP rules and the current Rule 240 include:

o Under the SIP rules, NOXx is not defined as a regulated ozone precursor pollutant in ozone
nonattainment areas, therefore NOx emissions are regulated only under the PSD requirements.

e The SIP rules use a dual source definition for nonattainment NSR permitting (note that for PSD
pollutants, the SIP rule uses the same “plantwide” source definition as the current Rule 240).

e The SIP rules use a nonattainment major source emission threshold of 100 tpy of any pollutant,
versus the variable nonattainment major source emission thresholds in the current Rule 240.

Because the Project area is a nonattainment area for PMy and ozone, the SIP regulated nonattainment
area pollutants are PMj, and VOC. Any source with PMy, or VOC emissions greater than 100 tpy would
be considered a major source under the SIP nonattainment rules. Because the nonattainment dual source
definition essentially treats each emissions unit as a separate, independent stationary source, the potential
emissions from the entire facility and from each emission unit or “installation” must be compared to the
100 tpy emission thresholds. Based on the proposed fuel use and operating limitation for the new
turbines, existing turbines, new cooling tower, and new emergency generators, the plantwide potential
emissions of PMyy and VOC are 63 tpy and 46.9 tpy, respectively. Therefore, under the plantwide
definition, the Ocotillo plant is not a major source under the SIP nonattainment rules.

Next, the potential emissions for each individual emission unit must be determined and compared to the
SIP major nonattainment source 100 tpy threshold. Because the proposed fuel use limits apply to groups
of turbines (GT3-GT7 and separate limits for GT1-GT2) and do not apply to individual turbines, the
potential PMy and VOC emissions for each installation were calculated as follows:

o Forthe new GT3-GT7 turbines, the potential PMyq and VOC emissions for each unit were
calculated assuming unlimited 8,760 hours of operation per year and the highest hourly emission
rate from either normal operations (listed in Table 3-1) or startup/shutdown operations (listed in
Table 3-2). The highest hourly emission rates are 5.4 Ib/hr for PM10 and 11.5 Ib/hr for VOC.
The potential PMy, and VOC emissions for each new turbine are calculated at 23.7 tpy and 50.4
tpy.

o For the existing GT1-GT2 turbines, the potential PMyq and VOC emissions for each unit were
calculated by allocating the entire GT1-GT2 fuel use limit to a single turbine (this effective
assigns the combined GT1-GT2 emissions to a single turbine). Based on the data in Table 3-11,
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the potential PM;, and VOC emissions for each existing turbine are calculated at 12.4 tpy and 3.1
tpy.

e For the new emergency generators, the potential PMy, and VOC emissions for each unit were
calculated assuming 500 hours of operation per year. As shown in Table 3-8, the potential PMy,
and VOC emissions for each generator are calculated at 0.05 tpy and 0.35 tpy.

e The calculated potential PMy, emissions for the new cooling tower are 2.6 tpy based on 8,760
hours per year.

Therefore, under both the plant-wide and “installation” definitions of source, the Ocotillo plant is not a
major source of nonattainment pollutants under the existing SIP rules.

4.7 Title V Revision.

The proposed Ocotillo Modernization Project meets the criteria for requiring a Significant Permit
Revision as described in Rule 210 section 406. Therefore, this permit application includes all information
required by Rule 210, Section 406, Rule 240 and other applicable Maricopa Rules.

4.8 Other Applicable Maricopa County Air Regulations.

Rule 245 contains continuous monitoring requirements for various sources, including fossil fuel-fired
steam generators. However, in Subsection 306.1, sources are exempted from the requirements if they are
subject to an NSPS, which is the case for the GTs that comprise the proposed project. Therefore, Rule
245 is not applicable (Rule 245 monitoring requirements are effectively subsumed into the applicable
NSPS and Acid Rain monitoring requirements).

Performance and compliance testing requirements are contained in Rule 270. The rule establishes the
requirements for testing criteria, conditions, and facilities, as well as reporting of performance test results.
The Maricopa County Control Officer has the authority to require testing in accordance with Rule 270,
and so these provisions may be an applicable requirement in the permit.

Rule 300 requirements apply to visible emissions resulting from the discharge of any air contaminant with
certain exceptions (i.e., except for visible emissions from start-up, shutdown, or unavoidable combustion
irregularities as described in section 302.1). The applicable opacity limit is 20%. Rule 300 also contains
opacity compliance monitoring provisions.

Rule 311 establishes PM emissions limits for process industries.  Section 304 of Rule 311 contains
specific PM emission limitations for fuel burning operations, which are applicable to the proposed
project. The proposed emission limits are below the Rule 311 limitations. Rule 311 has provisions for
Operation and Maintenance (O&M) plans at section 306. Since an approved emission control system is
not required for particulate matter emissions from any unit that is part of the proposed project, these
O&M requirements are not applicable. The recordkeeping and reporting requirements of Rule 311 are
listed in section 502. Since an approved emission control system is not required for particulate matter
emissions, the only applicable recordkeeping requirement is to maintain records of the total amount of
fuel used on a daily basis.

Rule 322 establishes emissions limits for power plants. The proposed emission limits in this permit
application and proposed monitoring and recordkeeping comply with Rule 322 requirements.
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Compliance Assurance Monitoring (CAM) requirements, implementing the enhanced monitoring
mandate in Section 114(a)(3) of the Clean Air Act, are codified at 40 CFR Part 64. APS is proposing to
install CEMS both for CO and for NO,. The CO CEMS will meet the requirements set forth at 40 CFR
60.13; the NO, CEMS will meet the requirements set forth at 40 CFR Part 75. Thus, as specified at
Section 64.3(d)(2) of the CAM rule, these CEMS will satisfy the monitoring design requirements in the
CAM rule.
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Chapter 5. Proposed Control
Technologies and Emission Limits.

Appendix B of this permit application presents the control technology analysis for the proposed simple-
cycle GTs and the hybrid cooling tower. The analyses address both the BACT requirements under the
PSD rules, as well as the “County BACT” analysis required under Maricopa County Air Pollution
Control Regulations, Rule 241, Section 301.1.

For the PSD BACT analysis for the pollutants CO, PM, PM,s, and GHG, the “top-down” approach was
used as recommended by EPA. This method evaluates progressively less stringent control technologies
until a level of control considered BACT is reached, based on the environmental, energy, and economic
impacts. The five steps of a top-down BACT analysis are:

1. Identify all available control technologies with practical potential for application to the
emission unit and regulated pollutant under evaluation;

Eliminate all technically infeasible control technologies;
Rank remaining control technologies by effectiveness and tabulate a control hierarchy;
Evaluate most effective controls and document results; and

o M D

Select BACT, which will be the most effective practical option not rejected, based on
economic, environmental, and/or energy impacts.

The Maricopa County BACT analysis for the pollutants NO, and VOC was performed in accordance with
the Air Quality Department’s memorandum “REQUIREMENTS, PROCEDURES AND GUIDANCE IN
SELECTING BACT and RACT?”, revised July, 2010. In Section 8 of that memorandum, the guidance
states: “To streamline the BACT selection process, the Department will accept a BACT control
technology for the same category of industry as listed by the South Coast Air Quality Management
District (SCAQMD), SJIVACD, or the BAAQMD, or other regulatory agencies accepted by the
Department as a viable alternative. Sources who opt to select control technology for the same or similar
source category accepted by the air quality management districts in California may forgo the top-down
analysis described above.” Based on this guidance, the Ocotillo control technology analysis considered
recent NOyx and VOC BACT determinations in California for similar simple-cycle gas turbines.

Table 5-1 summarizes the proposed BACT emission limits that are described in Appendix B of this
permit application for the proposed new LMS100 gas turbines. These BACT emissions will be achieved
through the use of high efficiency simple-cycle gas turbines, good combustion practices, water injection
in combination with selective catalytic reduction (SCR), oxidation catalysts, and combustion of pipeline
quality natural gas. Table 5-2 summarizes the proposed BACT emission limits for the proposed new
emergency diesel generators. These BACT emissions will be achieved through the use of high efficiency
diesel engines, good combustion practices, selective catalytic reduction (SCR), diesel oxidation catalysts,
and combustion of ultra-low sulfur diesel fuel.
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TABLE 5-1. BACT Emission Limits for the Ocotillo Modernization Project gas turbines.

Pollutant

PSD or County BACT
Requirement

Proposed BACT Emission Limit

Carbon Monoxide
(CO)

PSD BACT

6.0 ppmdv at 15% O, based on a 3-hour average.

Nitrogen Oxides
(NOx)

County BACT

2.5 ppmdv at 15% O, based on a 3-hour average.

Particulate Matter
PM and PM; 5

PSD BACT

5.4 pounds per hour, combined filterable and
condensable.

Particulate Matter
PMjg

County BACT

5.4 pounds per hour, combined filterable and
condensable.

Volatile Organic
Compounds (VOC)

County BACT

2 ppmdv at 15% O, based on a 3-hour average.

Greenhouse Gases
(COz¢)

PSD BACT

1. Achieve an initial heat rate of no more than 8,742
Btu/kWhr of gross electric output at 100% load.

2. 1,690 Ib CO,/MWh of gross electric output, based
on a 12-month rolling average.

3. Prepare and follow a Maintenance Plan.
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TABLE 5-2. BACT Emission Limits for the Ocotillo Modernization Project emergency generators.

PSD or County BACT

Pollutant Requirement

Proposed BACT Emission Limit

Carbon Monoxide 1. Tier 4 Emission Standard of 2.61 g CO/hp-hr.

(CO) PSD BACT 2. The operation of each generator may not exceed
500 hours per year.

. ) 1. Tier 4 Emission Standard of 0.50 g NO,/hp-hr.
Nitrogen Oxides

(NO,) County BACT 2. The operation of each generator may not exceed
* 500 hours per year.

Particulate Matter 1. Tier 4 Emission Standard of 0.022 g PM/hp-hr.
PM and PM, PSD BACT 2. The operation of each generator may not exceed
® 500 hours per year.

. 3. Tier 4 Emission Standard of 0.022 g PM/hp-hr.
Particulate Matter )
PMy County BACT 4. The operation of each generator may not exceed
500 hours per year.

1. Tier 4 Emission Standard of 0.14 g NMHC/hp-hr.

Volatile Organic g P

Compounds (VOC) County BACT 2. The operation of each generator may not exceed
500 hours per year.

1. Carbon dioxide (CO;) emissions may not exceed

1,209 tons per year.
Greenhouse Gases PSD BACT pery

(CO2) 2. The operation of each generator may not exceed
500 hours per year.
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Chapter 6. Dispersion Modeling
Analysis.

The Ocaotillo Power Plant is located at 1500 East University Drive, Tempe Arizona, 85281, in Maricopa
County. The plant latitude is 33.425 and longitude is 111.909 at a base elevation of 1,175 feet above
mean sea level (AMSL). The Plant consists of two steam boiler generating units and two simple cycle
gas turbine generators (GTs). APS is planning to install five (5) new natural gas-fired GE Model
LMS100 simple cycle GTs and associated equipment at the Ocotillo Power Plant. As part of the Project,
APS plans to retire the existing Ocotillo steam electric generating units 1 and 2 before commencing
operation of the proposed new GTs. Figure 6-1 is an aerial photograph of the existing facility, and Figure
6-2 shows the general layout of the proposed emission units and structures relative to Universal
Transverse Mercator (UTM) coordinates.

As part of this Title V and PSD construction permit application, a PSD air quality dispersion modeling
analysis has been prepared for the two pollutants that trigger PSD review modeling requirements, carbon
monoxide (CO) and particulate matter less than 2.5 microns (PM,s). This analysis demonstrates that the
Project does not result in an air quality impact above the Significant Impact Levels (SILs), and therefore
does not cause or contribute to an exceedance of any National Ambient Air Quality Standards (NAAQS)
or PSD increment. The National Air Quality Standards (NAAQS), Class Il PSD increments, and Class 11
Significant Impact Levels (“SILs”) are summarized in Table 6-1.

This section of the permit application is a combined modeling protocol and report, which presents the
data and procedures used for the air quality analyses and the results and conclusions. The procedures
used for all air quality impact analyses were consistent with relevant EPA and Maricopa County
guidance. This air quality analysis section presents an overview of the modeling procedures used,
discusses the EPA approved near-field dispersion model, the meteorological data processing procedures,
the development of the receptor network, the Good Engineering Practice (GEP) stack height analysis and
generation of building downwash parameters for the facility, and the emissions and stack parameter data
that were modeled. It also presents the dispersion modeling results, and compares them to the SILs, and
if necessary the NAAQS and PSD increments.
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FIGURE 6-2. General Layout of Proposed Project Emission Units.

The proposed emission units are shown, and the current oil storage tanks and steam units will be removed.
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TABLE 6-1. Significant Impact Levels, NAAQS, and PSD Class Il Increments, ug/m3.

Pollutant A‘;e“’?gmg Class Il SIL NAAQS PEbCass |
eriod Increment
. 8-hour 500 10,000 n/a
Carbon Monoxide
(CO)
1-hour 2000 40,000 n/a
. Annual 0.3 15 4
Particulate Matter
(PMzs)
24-hour 1.2 35 9

6.1 General Modeling Procedures.

EPA guidance for performing air quality analyses is described in Chapter C of EPA’s “New Source
Review Workshop Manual”, Draft - October 1990, in EPA's "Guideline on Air Quality Models”, 40
C.F.R. Part 51, Appendix W (herein referred to as Appendix W), in EPA’s “AERMOD Users Guide” and
related addendums, and in EPA’s “AERMOD Implementation Guide”, updated March 19, 2009. In
addition, EPA has developed updated PM, s analysis guidance and specific 1-hr NO, and SO, NAAQS
modeling analysis guidance. All procedures used for the Ocotillo air quality impact analyses are
consistent with this EPA and DNR guidance. Air modeling analyses are typically conducted in two steps:
a “project-only” significant impact analysis, and if required a cumulative impact or “full” analysis. The
significant impact analysis first estimates ambient impacts resulting from emissions from only the
proposed Project, and only for those pollutants with net emission increases above the PSD Significant
Emission Rates. When the maximum ambient concentrations of a pollutant are below the Significant
Impact Level (*SIL”) for all averaging periods, the emissions from the proposed source are not expected
to have a significant impact on ambient air concentrations and further air quality analysis is not required
for that pollutant and averaging interval.

Because the net emission increases of the PM,s precursor pollutants SO, and NOy are below the PSD
Significant Emission Rates, in accordance with EPA’s March 2014 *“Guidance for PM,s Permit
Modeling” only the direct PM,s emissions need to be modeled for the Project’s air quality impact
analysis. In addition, because it is unlikely that any other sources have triggered the PM, s PSD increment
date in the area and consumed increment, and because the highest measured og™ percentile PMys 24-hr
background concentration is 29 ug/m3, there is sufficient “headroom” for the SIL to be protective of the
PM, s PSD increment and PM,s NAAQS.

6.2 Dispersion Model Selection.

There are two levels of sophistication of atmospheric dispersion computer models that can be used for the
air quality analysis within 50 km of a facility (i.e., a “near-field” modeling analysis). The first level
consists of “screening” models, such as EPA’s SCREEN3 model, that conservatively estimate ambient
impacts from the modeled source. The second level is referred to as “refined” models. These models,
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such as EPA’s AERMOD model, require more detailed and precise input data, including representative
hourly meteorological data, and result in more accurate estimates of the source ambient air impacts.

The AERMOD model (version 14134) was used for the air quality analyses, with the regulatory default
option set. AERMOD is a steady-state plume dispersion model that simulates transport and dispersion
from multiple point, area, or volume sources based on an up-to-date characterization of the atmospheric
boundary layer. AERMOD uses Gaussian distributions in the vertical and horizontal for stable
conditions, and in the horizontal for convective conditions; the vertical distribution for convective
conditions is based on a bi-Gaussian probability density function of the vertical velocity. For elevated
terrain AERMOD incorporates the concept of the critical dividing streamline height, in which flow below
this height remains horizontal, and flow above this height rises up and over terrain. AERMOD also uses
the advanced PRIME algorithm to account for building wake effects.

The regulatory DFAULT option requires the use of terrain elevation data, stack-tip downwash, sequential
date checking, and does not permit the use of the model in the SCREEN mode. In the regulatory default
mode, pollutant half-life or decay options will not be employed. These regulatory default options will be
employed for this AERMOD analysis.

AERMOD incorporates both rural and urban processing options, which affect the dispersion rates used in
calculating ground-level pollutant concentrations. Based on a land use analysis, the majority of land use
within 1 km of the site is rural while within 3 km of the site it is urban. To conservatively estimate the
maximum ambient impacts, the AERMOD modeling was performed using both urban and rural
dispersion options and the highest modeled impact was selected. The urban option population value used
for the Phoenix Metropolitan Statistical Area (MSA) was 4,400,000.

6.3 Meteorological Data.

Meteorological data from the Phoenix Sky Harbor airport for the 5-year period 2009 through 2013 was
used along with upper air data from Tucson to generate the AERMOD input data. The Sky Harbor airport
data was acquired in both the Integrated Surface Hourly (ISH) data format, as well the National Climactic
Data Center two-minute averaged wind speed and direction ASOS format. EPAs AERMINUTE program
was first used to process the minute data. AERMET version 14134 Stage 1 processing was performed,
along with Stage 2 merging of the data sets. AERSURFACE was run to calculate surface characteristic,
using dry conditions and “no snow” winter time conditions. Stage 3 final AERMET processing was then
performed.

The overall data capture rate for the 5 year period is 95.7%, which meets EPA recommendations in
Appendix W. Figure 6-3 presents the wind rose for this 5 year meteorological data set.
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FIGURE 6-3. Wind Rose for Meteorological Data.
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6.4 Receptor Data.

The latest version of the AERMAP program was used to develop the model receptor grids. USGS
National Elevation Data (NED) at 1/3 Arc Second resolution was used as the elevation data source for the
AERMAP processing. The selection of appropriate receptor locations is an important aspect of the
dispersion modeling analyses, because the model estimates pollutant concentrations only at receptor
locations.

The main receptor network used for the air modeling consisted of 8,638 receptors based on "discrete”
rectangular grids (with UTM "x—y" coordinates and receptor "z" elevations above mean sea level [msl])
centered on the project as follows:

o 25-meter spaced grid on the facility boundary,

o 50-meter spaced grid to a distance of 150 meters in all directions,

e 100-meter spaced grid from 150 meters out to a distance of 1 km in all directions,
o 250-meter spaced grid from 1 km out to a distance of 2.5 km in all directions,

e 500-meter spaced grid from 2.5 km out to a distance of 5 km in all directions,

e 1000-meter spaced grid from 5 km out to a distance of 15 km in all directions.

These rectangular grids were supplemented by 100 meter spaced grids at Camelback Mountain, a
prominent terrain feature located to the north-northwest of the Ocatillo plant. Figures 6-4 and 6-5 present
views of the main and close-in receptor grids.

6.5 Building Downwash Effects.

AERMOD can account for building downwash effects. The stack location, stack height, and structure
locations and dimensions at the Project were input to EPA’s “Building Profile Input Program — PRIME”
(BPIP-PRIME) computer program. BPIP-PRIME processes this data in two steps. The first step
determines and reports on whether or not a stack meets Good Engineering Practice (GEP) requirements
and is subject to wake effects from a structure or structures. The second step calculated the “equivalent
building dimensions” if a stack is influenced by structure wake effects in a format that is accepted by
AERMOD. Since some stacks at the Project are influenced by wake effects, the BPIP-PRIME output for
those stacks were input to the AERMOD model input file.

Because the new GTs may begin operation before the existing steam boiler structures are completely
dismantled, two sets of BPIP-PRIME analyses were performed, both with and without the existing steam
boiler structures. The calculated building downwash parameters are the same for these two BPIP-PRIME
analyses, indicating that the steam boiler existing structures are not the controlling structures for the new
emission units and the AERMOD predicted impacts for the new emission units are not affected by these
existing structures.
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FIGURE 6-4. Main AERMAP Receptor Grid.
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FIGURE 6-5. Close-in AERMAP Receptor Grid.
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6.6 Emission and Stack Data.

Chapter 3 and Appendix C present emissions for the proposed GTs. Because the emission rates and stack
parameters vary with the numerous combinations of operating loads and ambient temperatures, a load
screening analysis was performed. Rather than model each of the 24 cases presented in Appendix C, a
simplified yet conservative analysis was performed by modeling “worst-case” stack temperatures and
flow rates for 100%, 75%, 50%, and 25% loads using the minimum values at each load. Because
emissions are directly related to heat input rates, the emissions used for the four load scenarios were
normalized to values of 1.0, 0.79, 0.59, and 0.38 based on the relative heat input at these four loads.

Table 6-2 summarizes the results of the load screening analysis using the model predicted “highest first
high” concentrations from either the urban or rural runs across the complete 5 year meteorological data
set. Table 6-2 demonstrates that the 100% load condition results in the maximum impacts for all
averaging intervals, therefore it was used for the subsequent PM,s modeling analysis. For the CO
analyses, because the highest short-term emission rates occur during startup /shutdown operation, the
25% load stack parameters were used to best simulate startup/shutdown turbine conditions and
conservatively determine the CO ambient impacts. Table 6-3 presents a summary of the 100% load stack
parameters and the emission rates that were modeled for the new emission units.

TABLE 6-2. Load screening modeling results.

Load Level Annual Impact 1-Hr Impact 8-Hr Impact 24-Hr Impact
100% 0.034 3.86 0.96 0.43
75% 0.032 3.32 0.85 0.38
50% 0.029 2.73 0.70 0.31
25% 0.026 1.96 0.53 0.24

For the 24-hr PM,; significant impact analysis, the net emission increase was modeled using positive
emissions for all new emission units and negative emissions for the existing steam boilers and cooling
towers that will be retired. The existing cooling tower hourly emission rates were based on capacities of
58,800 gpm for each tower, a TDS ppm concentration of 7300, a drift factor of 0.001%, and the same
PM,s multipliers that were used for the new cooling tower emission calculations. The stack parameters
for each of the cells on the existing cooling towers (each tower has 7 cells) include a stack height of 52
feet, a stack diameter of 22 feet, an exit temperature of 87F, an exit velocity of 34.6 ft/sec, a cooling
tower structure height of 38 feet, and a PM, s emission rate of 0.058 Ib/hr/cell. The existing steam boiler
PM, s emission rates were based on the boiler capacities of 1,210 MMBtu/hr and a PM, 5 emission factor
of 0.0075 Ibs/MMBtu. The stack parameters used for each of the steam boiler stacks included a stack
height of 178 feet, a stack diameter of 8.58 feet, an exit temperature of 274F, an exit velocity of 55.6
ft/sec, and a PM, 5 emission rate of 9.07 Ib/hr/boiler.

RTP Environmental Associates, Inc.
Updated January 23, 2015

Air Pollution Control Construction Permit Application
Arizona Public Service — Ocotillo Power Plant Modernization Project

-61 -



TABLE 6-3. Project Emissions and Stack Parameters.

Easting Northing BaS(_e Stgack Tempera- Exit_ _Stack co PM25
Source ID Source Description (X) (Y) Elevation | Height ture Velocity | Diameter
(m) (m) (ft) (ft) (°F) (fps) (ft) (Ib/hr) (Ib/hr)

GT3 CT3-LMS100 414839.9 | 3698721 1169 85 771 115 135 69.2 5.4

GT4 CT4-LMS101 414839.9 | 3698774 1170 85 771 115 135 69.2 54

GT5 CT5-LMS102 414840.2 | 3698827 1170 85 771 115 135 69.2 5.4

GT6 CT6-LMS103 414840.5 | 3698880 1170 85 771 115 135 69.2 54

GT7 CT7-LMS104 414841.1 | 3698933 1171 85 771 115 135 69.2 54
GTCT C1 CoolTwr Fan 1 414898.3 | 3698922 1170 42.5 87 33 30 NA 6.0E-02
GTCT C2 CoolTwr Fan 2 414911.7 | 3698922 1171 425 87 33 30 NA 6.0E-02
GTCT C3 CoolTwr Fan 3 414925 3698921 1171 42.5 87 33 30 NA 6.0E-02
GTCT C4 CoolTwr Fan 4 414938.5 | 3698921 1171 42.5 87 33 30 NA 6.0E-02
GTCT C5 CoolTwr Fan 5 414952 3698921 1171 42.5 87 33 30 NA 6.0E-02
GTCT C6 CoolTwr Fan 6 414965.4 | 3698921 1171 42.5 87 33 30 NA 6.0E-02
EMERG1 | Emergency Generator 1 | 4149115 | 3698797 1170 15 900 231 15 254 2.2E-01
EMERG2 | Emergency Generator 2 | 4149135 | 3698775 1170 15 900 231 15 254 2.2E-01

Air Pollution Control Construction Permit Application
Arizona Public Service — Ocotillo Power Plant Modernization Project

RTP Environmental Associates, Inc.
Updated January 23, 2015

-62 -



6.7 Air Quality Analysis Results.

The Project-only AERMOD predicted impacts are summarized in Table 6-4. All Project impacts are
below the Significant Impact Levels, therefore a cumulative NAAQS and PSD increment analysis is not

required.

TABLE 6-4. Significant impact modeling results for the proposed new emissions units.

Averaging Highest Impacts Above
Pollutant Interval Modeled Conc. ol SIL?
8-hour 314 500 No
(6{0)
1-hour 821 2,000 No
Annual 0.10 0.3 No
PM, s
24-hour 1.1 1.2 No
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Chapter 7. Additional Impacts Analysis

The Prevention of Significant Deterioration (PSD) program requires an additional impact analysis for
pollutants that trigger PSD review (for this Project, those pollutants are CO and PM,s). The purpose of
this analysis is to assess the potential impact the proposed project will have on visibility, soils, and
vegetation, as well as the impact of general commercial, residential, and industrial growth associated with
the proposed project.

7.1 Analysis on Soils, Vegetation, and Visibility

The analysis of impacts on vegetation and soils is based on EPA guidance. The National Ambient Air
Quiality Standards (NAAQS) are designed to protect “health and welfare”, including “welfare” effects on
water, vegetation, and soils, and are a useful benchmark for evaluating soil and vegetation impacts. In
addition, model predicted concentrations were compared to other available effects screening levels for
sensitive species presented in EPA’s “A Screening Procedure for the Impacts of Air Pollution Sources on
Plants, Soils, and Animals,” December 12, 1980, EPA 450/2-81-078. Since the ambient impacts from the
Project for CO and PM;5 do not exceed the significant impact levels (SILs), are far below the screening
levels for sensitive species for CO, and because the Project will combust only natural gas, it can be
concluded that the Project will not result in harmful effects to vegetation and soils.

7.2 Associated Growth and Secondary Emissions

The emissions resulting from residential, commercial, and industrial growth associated with, but not
directly a part of the project, must also be considered when conducting the air quality analysis. Given the
large local population and the limited construction related activities associated with this Project, the
construction associated with the Project will not have a significant impact to the local population.
Further, since the Ocotillo Power Plant is an existing operation, the employees required to operate the
facility are already largely hired and available, so that further impacts to the local area will be small. In
addition, local municipal services will not be adversely impacted by this Project. Therefore, the Project is
not expected to have a measurable effect on the residential, commercial, or industrial growth of the area.
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Chapter 8. Proposed Permit
Conditions

Tables 8-1 through 8-4 summarize the proposed enforceable emission limits for the Ocotillo
Modernization Project gas turbines (GTs) and cooling tower. The proposed permit compliance
requirements are described below, and consist of: Continuous Emission Monitoring (CEM) data for NO,,
CO, and carbon dioxide (CO,) emissions; fuel use data; PMyg, PM;s, and VOC emission factors derived
from the most recent stack test data; fuel specification data from the natural gas pipeline supplier; and
data on the number of startup/shutdown events.

TABLE 8-1. Proposed rolling 12-month Average Limits (tons per year).

Emissions

Unit(s) SO, NOXx CO PMiq PM, g VOC CO,e
GT3-GT7 5.9 239.2 54.9 43.1 1,100,640
EG1-EG2 125.5

Emergency 0.02 12.7 0.1 0.7 2,427
Generators 63

GTCT NA NA NA 1.6 NA NA
GT1-2 NA NA NA NA NA NA

TABLE 8-2. Hourly Emission Limits for the new gas turbines and cooling tower during periods
other than startup/shutdown and tuning/testing mode, Ib/hour, 3-hour average).

LEJrr‘?ilt?sS)lonS =I2% NOXx Cco PMyo PM_s voC CO.e
GT3-GT7 0.6 9.3 135 5.4 5.4 2.6 NA
individually

GTCT NA NA NA 0.6 0.36 NA NA

TABLE 8-3. Hourly emission limits for Units GT3 - GT7 during periods when gas turbines operate
in startup/shutdown (Ib/hour, 1-hour average).

NOx CcO VOC

GT3-GT7 314 69.2 11.5
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TABLE 8-4. Additional concentration or rate emission limits.

Enmigsion Uil NOx co PMj, Total PM,s Total voc COse Other
or Device
GT3-GT7 1,690 Ibs .
during Normal CO./MWh Ammonia
Operation 2.5 ppmdv at 6.0 ppmdv at 2 ppmdyv at 2 10 ppmdy,
Other than 15% O,, based | 15% O,, based 5.4 Ibsfr, based | 5.4 Ibs/hr, based 15% O,, gross output, Based on a
on a 3-hour on a 3-hour based on a
Startup/ on a 3-hour on a 3-hour based on a 3- . 24-hour
average. average. rolling 8,760- .
Shutdown or average average hour average. : rolling
X : operating hour
Tuning/Testing average average
Mode ge.
Drift eliminators | Drift eliminators
limiting drift to limiting drift to
0.0005% and 0.0005% and
Total Total
. Dissolved Solids | Dissolved Solids
Cooling Tower NA NA (TDS) content of | (TDS) content of NA NA NA
circulating circulating
cooling water cooling water
less than 12,000 | less than 12,000
ppm ppm
Pipeline
Na“;ﬁ";lGas NA NA NA NA NA NA NA
Sulfur Content
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The following notes and compliance methods apply to Tables 8-1 through 8-4:
a) NA (Not Applicable) means that the device does not emit the indicated pollutant.

b) Startup is defined as the period between when a unit is initially started and fuel flow is
indicated and ending 30 minutes later.

c) “Shutdown” is defined as the period beginning with the initiation of gas turbine
shutdown sequence and lasting until fuel combustion has ceased.

d) The rolling 12- month limits shall be calculated monthly using the data from the most
recent 12 calendar months, with a new 12-month period beginning on the first day of
each calendar month.

e) The 3-hour rolling average limits shall be calculated hourly using the data from the
most recent 3 hours, with a new 3-hour period beginning each hour.

f) NO emissions during normal operations, startup/shutdown periods, and
tuning/testing periods from GT3 through GT7 shall be calculated using CEMS data in
accordance with 40 CFR Part 75, Appendix F.

g) CO emissions from Units GT1 through GT7 shall be calculated from CEMS data.

h) PMy and VOC emissions during normal operations, startup/shutdown periods, and
tuning/testing periods from Units GT3 through GT7 shall be calculated using
monitored fuel flow and emission factors from the most recent performance test
for each unit, unless an alternative emission factor can be demonstrated to the
satisfaction of the Control Officer and the Administrator to be more representative of
emissions.

i) PMy and VOC emissions during normal operations, startup/shutdown periods,
and tuning/testing periods from GT1 and GT2 shall be calculated using monitored
fuel flow and emission factors from the U.S. EPA document AP-42, unless an
alternative emission factor can be demonstrated to the satisfaction of the Control
Officer and the Administrator to be more representative of emissions.

j)  PMyg emissions from the Cooling Towers (GTCT) shall be calculated from the
following equation: PMy, Emissions (tons/yr) = Total Recirculation Rate
(gallons/minute) * TDS Concentration (milligrams/liter) * Operating Hours * 3.94E-
13;

k) SO, emissions from all units shall be calculated from fuel usage during normal
operations, startup/shutdown, and the sulfur content of the fuel as determined as
specified in this permit.

I) Unless otherwise stated, the PMj, emission limits include both solid (filterable) and
condensable particulate matter. Filterable PMy, is measured with 40 CFR Part 60
Appendix A Method 5. Condensable particulate matter is measured with 40 CFR 60
Appendix A Method 202.
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8.1 Operational Requirements for Units GT-3 through GT-7.

The following operational and monitoring and recordkeeping requirements are also proposed.

1) The Permittee shall operate and maintain Selective Catalytic Reduction (SRC)
catalysts on Units GT3 through GT7. The Permittee shall maintain an Operations and
Maintenance (O&M) Plan for the SCRs required by these Permit Conditions. The
Plan shall be in a format acceptable to the Department and shall specify the
procedures used to maintain the SCRs. The Permittee shall at all times during
normal operation comply with the latest version of the O&M Plan approved in
writing by the Control Officer. [County Rules 210 §302.1.b and 322 §306.2 and
§306.3]

2) The Permittee shall operate and maintain CO Oxidation Emission Control
Systems (OX-ECS) on GT3 through GT7. The Permittee shall maintain an O&M
Plan for the OX-ECS required by these Permit Conditions. The Plan shall be
in a format acceptable to the Department and shall specify the procedures used to
maintain the OX-ECS. The Permittee shall comply at all times with the most recent
version of the O&M Plan that has been approved in writing by the Control Officer.
[County Rules 210 8302.1.b and 322 §306.2 and 8306.3]

3) The Permittee shall use operational practices recommended by the manufacturer and
parametric monitoring to ensure good combustion control. [County Rule 322 §301.3]

4) The Permittee shall not combust any fuel other than natural gas in units GT3 through
GT7.

8.2 Monitoring and Recordkeeping Facility-Wide Requirements.

The Permittee shall hourly monitor and record the hours of operation and operating mode (startup,
shutdown, or normal) of Units GT3 through GT7; exhaust temperature prior to entering the SCR systems
and the OX-ECS; the amount of natural gas combusted in individual Units GT3 through GT7; and the
actual heat input of Units GT3 through GT7. The Permittee may monitor the combined fuel usage in
Units GT3 through GT7 instead of individually. The Permittee shall monitor and record the hours of
operation of the emergency generators EG1 and EG2. The Permittee shall monthly calculate and record
the emissions from Units GT1 and GT2, GT3 through GT7, EG1 and EG2, and the Cooling Tower and
shall monthly compare the calculated emissions to the limits contained in the permit.
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8.3 Total Facility Emissions after the Modernization Project.

The total potential emissions for the Ocotillo Power Plant based on the proposed emission limitations in
this application are summarized in Table 8-5.

TABLE 8-5. Total potential emissions for the Ocotillo Power Plant after the Project.

Allowable Emissions, tons per year

POLLUTANT Emergency Cooling
GT1-2 GT3-GT7 | Generators Tower TOTAL

Carbon Monoxide CO 122.9 239.2 12.7 374.8
Nitrogen Oxides NO, 479.7 1255 605.2
Particulate Matter PM 12.4 54.9 0.1 8.4 75.7
Particulate Matter PMy 12.4 54.9 0.1 2.6 63.0
Particulate Matter PM,s 12.4 54.9 0.1 16 69.0
Sulfur Dioxide SO, 0.9 5.9 0.0 6.8
Vol. Organic Cmpds VOC 31 43.1 0.69 46.9
Sulfuric Acid Mist H,SO, 0.1 0.59 0.0 0.68
Fluorides (as HF) HF 0.0 0.0 0.0 0.0
Lead Pb 0.0007 0.0049 0.0 0.006
Carbon Dioxide CO, 175,371 1,099,504 2,418.9 1,277,293
Greenhouse Gases CO,e 175,552 1,100,640 2,427.2 1,278,618

Footnotes
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Appendix A.

Maricopa County Air Quality Department’s
STANDARD PERMIT APPLICATION
FORM, and the EMISSION SOURCES
FORM(s).
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MARICOPA COUNTY 1001 N. Central Ave., Ste 201
ENVIRONMENTAL SERVICES DEPARTMENT Phoenix, AZ 85004
DIVISION OF AIR POLLUTION CONTROL (602) 506-6010

STANDARD PERMIT APPLICATION FORM

(As required by A.R.S. § 49-480, and Chapter 3, Article 3, Arizona Administrative Code)

1. Permit to be issued to: (Business license name of organization that is to receive permit)
Arizona Public Service Company

2. Mailing Address: 400 North 5th Street
City: Phoenix State: AZ ZIP: 85004
3. Plant Name (if different from item #1 above): Ocotillo Power Plant
4, Name (or names) of Owner or Operator: Arizona Public Service Company
Phone: (602) 250-1375
5. Name of Owner's Agent: Not Applicable
Phone:
5. Plant/Site Manager or Contact Person: Anne Carlton
Phone: (602) 250-1375
7. Proposed Equipment/Plant Location Address: 1500 East University Drive
City: Tempe County: _Maricopa ZIP: 85281

Indian Reservation (if applicable): Not Applicable
Section/Township/Range:

Latitude: 33°25'32"N Longitude: _111°54'48"W Elevation: _1,178 ft.

8. General Nature of Business: Electric Power Generation
Standard Industrial Classification Code: 4911

Type of Organization: _X  Corporation ___Individual Owner
__ Partnership ___ Government Entity (Government Facility Code: )
___ Other:

10. Permit Application Basis: __ New Source _X Revision ___ Renewal of Existing Permit
__ Portable Source ____ General Permit (Check all that apply.)

For renewal or modification, include existing permit number: __Operation Permit No. V95-007

Date of Commencement of Construction or Modification: January 1, 2016
Is any of the equipment to be leased to another individual it%ei X No
11. Signature of Responsible Official of Organization — 3 ~

Official Title of Signer: Plant Manager

12. Typed or Printed Name of Signer: Andre Bodrog

Date: UZBIIGZ O' 5 Phone Number: (LiQY)) L)L/{;'f’lf) I’.M
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COMPANY NAME & LOCATION

Arizona Public Service - Ocotillo Power Plant

Estimated Potential to Emit as per Rule 100.
Review of applications and issuance of permits will ba expedited by supplying all necessary information on this Table.

EMISSION SOURCES

PAGE

1

OF 3
DATE 1/25/15

REGULATED AIR POLLUTANT DATA

EMISSION POINT DISCHARGE PARAMETERS

EMISSION POINT

CHEMICAL COMPOSITION

AIR POLLUTANT

UTM COORDINATES OF

STACK SOURCES (6)

NONPOINT

(¢H) OF TOTAL STREAM EMISSION RATE EMISSION PT. (5) SOURCES (7)
EXIT DATA
HEIGHT|HEIGHT
REGULATED AIR #/ TONS/ ABOVE | ABOVE
POLLUTANT NAME HR. YEAR EAST | NORTH |GROUND|STRUC.| DIA. | VEL. | TEMP. |LENGTH| WIDTH
NUMBER NAME ) 3) ) ZONE |(Mtrs)|(Mtrs)| /feet | /feet | (ft) | (fps) | (oF) | (Ft.) | (Ft.)
Carbon Monoxide 13.53 47.8
Nitrogen Oxides 9.26 26.9
Particulate Matter 5.40 11.0
PM10 5.40 11.0
PM2.5 5.40 11.0
g$i’ General Electric Ref
’ Model LMS100 Sulfur Dioxide 0.58 1.2 efer to
GT5, , Table 6-2 of 85 13.5 60 844
GTe, Simple Cycle Gas [yol. Org. Compounds 2.64 8.6 application.
Turbine (5 total) — — -
GT7 Sulfuric Acid Mist 0.06 0.1
Fluorides (as HF) 0.00 0.0
Lead 0.00 0.0
Carbon Dioxide 113,467| 219,900.8
Greenhouse Gases 113,584| 220,127.9
GROUND ELEVATION OF FACILITY ABOVE MEAN SEA LE 1,178 feet

ADEQ STANDARD CONDITIONS ARE 293K AND 101.3 KILOPASCALS (A.A. C. RIB -2-101)

General

Instructions:

**Please refer to the air permit application, Chapter 3, for detailed emissions data.




COMPANY NAME & LOCATION

Arizona Public Service - Ocotillo Power Plant

Estimated Potential to Emit as per Rule 100.
Review of applications and issuance of permits will ba expedited by supplying all necessary information on this Table.

EMISSION SOURCES

PAGE

2

OF

3

DATE 1/25/15

REGULATED AIR POLLUTANT DATA

EMISSION POINT DISCHARGE PARAMETERS

NONPOINT

EMISSION POINT

CHEMICAL COMPOSITION

AIR POLLUTANT
EMISSION RATE

UTM COORDINATES OF
EMISSION PT. (5)

STACK SOURCES (6)

SOURCES (7)

GROUND ELEVATION OF FACILITY ABOVE MEAN SEA LE\

ADEQ STANDARD CONDITIONS ARE 293K AND 101.3 KILOPASCALS (A.A. C. RIB -2-101)

General

Instructions:

**Please refer to the air permit application, Chapter 3, for detailed emissions data.

@ OF TOTAL STREAM
EXIT DATA
HEIGHT|HEIGHT
REGULATED AIR #/ TONS/ ABOVE | ABOVE
POLLUTANT NAME HR. YEAR EAST | NORTH [GROUND|STRUC.| DIA. | VEL. | TEMP. [LENGTH| WIDTH
NUMBER NAME @) ©)) ) ZONE |(Mtrs)|(Mtrs)| /feet | /feet | (ft) | (fps) | (oF) | (Ft.) | (Ft.)
Particulate Matter 1.91 8.36
PM10 0.60 2.63
- PM2.5 0.36 1.58
3-7| six (6) cell Refer to 30
- - Table 6-2 of| 42.5 (each 33 87
Cooling| Cooling Tower _ N
application. cell)
Tower
1,178 feet




COMPANY NAME & LOCArizona Public Service - Ocotillo Power Plant

EMISSION SOURCES
PAGE 3 OF 3
DATE 1/25/15
Estimated Potential to Emit as per Rule 100.
Review of applications and issuance of permits will ba expedited by supplying all necessary information on this Table.

REGULATED AIR POLLUTANT DATA EMISSION POINT DISCHARGE PARAMETERS
EMISSION POINT |~TEMEILVALT " AJR POLLUTANT  |UTM COORDINATES OF EMISSION NONPOINT SOURCES
W c?ggogéT EMISSION RATE PT. (5) STACK SOURCES (6) @
REGULATE EXIT DATA
D AIR HEIGHT | HEIGHT
POLLUTAN #/ TONS/ ABOVE ABOVE
T NAME HR. YEAR EAST NORTH | GROUND | STRUC. DIA. VEL. TEMP. LENGTH | WIDTH
NUMBER NAME @) ©)) ) ZONE Mtrs) | (Mtrs) | /feet /feet (ft) (fps) (oF) (ft.) (ft.)
co 25.43 6.4
NOX 4.87 1.2
PM 0.22 0.1
3.0 |PmM10 0.21 0.1
megawatt o> 5 0.21 0.1
(Mwe)
S02 0.05 0.0 -
EG1 and |emergenc Refer to Tabl? 6 15 1.5 231 900
EG2 y \VOC 1.38 0.3 2 of application.
generato
rs (2 |H2S04 0.00 0.0
total) |[F 0.00 0.0
Pb 0.00 0.0
co2 4,837.76] 1,209.4
co2e 4,854.36| 1,213.6
GROUND ELEVATION OF FACILIT 1,178 feet

ADEQ STANDARD CONDITIONS ARE 293K AND 101.3 KILOPASCALS (A.A. C. RIB -2-101)
General Instructions:

**Please refer to the air permit application, Chapter 3, for detailed emissions data.




Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

GENERAL CONDITIONS

Section
1

AIR POLLUTION PROHIBITED:

The Permittee shall not discharge from any source whatever into the atmosphere regulated
air pollutants which exceed in quantity or concentration that specified and allowed in the
County or SIP Rules, the Arizona Administrative Code (AAC) or the Arizona Revised Statutes
(ARS), or which cause damage to property or unreasonably interfere with the comfortable
enjoyment of life or property of a substantial part of a community, or obscure visibility, or
which in any way degrade the quality of the ambient air below the standards established by
the Maricopa County Board of Supervisors or the Director of the Arizona Department of
Environmental Quality (ADEQ).

The Permittee shall not discharge from any source whatever into the atmosphere regulated
air pollutants so as to create or maintain a nuisance.

Standard operating
procedures;
compliance reviews.

Continuous

No

Section
2

CIRCUMVENTION:

The Permittee shall not build, erect, install, or use any article, machine, equipment, condition,
or any contrivance, the use of which, without resulting in a reduction in the total release of
regulated air pollutants to the atmosphere, conceals or dilutes an emission which would
otherwise constitute a violation of this Permit or any Rule or any emission limitation or
standard. The Permittee shall not circumvent the requirements concerning dilution of
regulated air pollutants by using more emission openings than is considered normal practice
by the industry or activity in question.

Standard operating
procedures;
compliance reviews.

Continuous

No

1 of41




Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
CERTIFICATION OF TRUTH, ACCURACY, AND COMPLETENESS:
Any application form, report, or compliance certification submitted under County or Federal
Rules or these Permit Conditions shall contain certification by a responsible official of truth,
accuracy, and completeness of the application form or report as of the time of submittal. This
Section certification and any other certification required under County or Federal Rules or these Standard operating
3 Permit Conditions shall state that, based on information and belief formed after reasonable procedures; Continuous No
inquiry, the statements and information in the document are true, accurate, and complete. compliance reviews.
The Permit Conditions contained herein are substantially based on information contained in
the certified application submitted by the Permittee and all subsequent submittals. The
information contained in such submittals was relied upon as being truthful, accurate, and
complete for development of this Permit.
COMPLIANCE WITH ALL CONDITIONS OF THE PERMIT, STATUTES, AND RULES:
The Permittee must comply with all conditions of this permit and with all applicable NA Explanatory
requirements of Arizona air quality statutes and the air quality rules. Compliance with permit | statement of law and
Section | terms and conditions does not relieve, modify, or otherwise affect the Permittee’s duty to therefore not NA NA
4.A1 comply with all applicable requirements of Arizona air quality statutes and the Maricopa amendable to
County Air Pollution Control Regulations. Any permit noncompliance is grounds for compliance
enforcement action; for a permit termination, revocation and reissuance, or revision; or for certification.
denial of a permit renewal application. Noncompliance with any federally enforceable
requirement in this Permit constitutes a violation of the Act.
COMPLIANCE REQUIRED: NA Explanatory
statement of law and
Section The Permittee shall halt or reduce the permitted activity in order to maintain compliance with therefore not NA NA
4.A2 amendable to

applicable requirements of Federal laws, Arizona laws, the County Rules, or other conditions
of this Permit.

compliance
certification.
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
COMPLIANCE — RACT: NA Explanatory
statement of law and
Section For any major source operating in a nonattainment area for any pollutant(s) for which the therefore not NA NA
4.A3 . e . . . amendable to
source is classified as a major source, the source shall comply with reasonably available compliance
control technology (RACT) as defined in County Rule 100. phian
certification.
COMPLIANCE — BACT: NA Explanatory
statement of law and
Section For any major source operating in a nonattainment area designated as serious for PM10, for therefore not NA NA
4.A4 . . e : . amendable to
which the source is classified as a major source for PM10, the source shall comply with the compliance
best available control technology (BACT), as defined in County Rule 100 for PM10. plian
certification.
COMPLIANCE CERTIFICATION REQUIREMENTS:
The Permittee shall file an annual or semiannual Compliance Certification, as specified in the
Specific Conditions section of this Permit, with the Control Officer and also with the
Administrator of the USEPA. The report shall certify compliance with the terms and
conditions contained in this Permit, including emission limitations, standards, or work
practices and shall be submitted at such times as required by the Specific Conditions of this
Permit. The Compliance Certification shall be on a form supplied or approved by the Control .
. ) . L Standard operating
Section | Officer and shall include the following: - .
4B procedures; Continuous No

1) The identification of each term or condition of the permit that is the basis of the
certification;

2) The compliance status;

3) Whether compliance was continuous or intermittent;

4) The method(s) used for determining the compliance status of the source, currently and
over the reporting period; and

5) Other facts as the Control Officer may require to determine the compliance status of the
source.

compliance reviews.
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Compliance Certification

. " Methods Used for | Compliance .
Permit Terms & Conditions Compliance Status Deviations
COMPLIANCE PLAN:
NA Explanatory
Based on the certified information contained in the application for this Permit, the facility is in | statement of law and
Section | compliance with all applicable requirements in effect as of the first date of public notice of the | therefore not NA NA
4.C proposed conditions for this Permit unless a Compliance Plan is included in the Specific amendable to
Conditions of this Permit. The Permittee shall continue to comply with all applicable compliance
requirements and shall meet any applicable requirements that may become effective during certification.
the term of this permit on a timely basis.
CONFIDENTIALITY CLAIMS:
Any records, reports or information obtained from the Permittee under the County Rules or
this Permit shall be available to the public, unless the Permittee files a claim of confidentiality
in accordance with ARS §49-487(c) that:
A. Precisely identifies the information in the permit(s), records, or reports that is considered
confidential, and NA Explanator
B. Provides sufficient supporting information to allow the Control Officer to evaluate P y
: ; ! ; - statement of law and
. whether such information satisfies the requirements related to trade secrets or, if
Section . . Lo . therefore not
applicable, how the information, if disclosed, could cause substantial harm to the NA NA
5 \ " " . ) e . L amendable to
person's competitive position. The claim of confidentiality is subject to the determination -
) : - : compliance
by the Control Officer as to whether the claim satisfies these requirements. o
certification.
A claim of confidentiality shall not excuse the Permittee from providing any and all
information required or requested by the Control Officer and shall not be a defense for failure
to provide such information.
If the Permittee submits information with an application under a claim of confidentiality
pursuant to ARS §49-487 and County Rule 200, the Permittee shall submit a copy of such
information directly to the Administrator of the USEPA.
CONTINGENT REQUIREMENTS — ACID RAIN: NA Explanatory
statement of law and
Section | Where an applicable requirement of the Act is more stringent than an applicable requirement | therefore not NA NA
6.A1 of regulations promulgated pursuant to Title IV of the CAA and incorporated pursuant to amendable to

County Rule 371, both provisions shall be incorporated into this Permit and shall be
enforceable by the Administrator.

compliance
certification.
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
CONTINGENT REQUIREMENTS — ACID RAIN:
The Permittee shall not allow emissions exceeding any allowances that the source lawfully
holds pursuant to Title IV of the CAA or the regulations promulgated thereunder and
incorporated pursuant to County Rule 371.
a) No permit revision shall be required for increases in emissions that are authorized by
allowances acquired pursuant to the acid rain program and incorporated pursuant to
County Rule 371, provided that such increases do not require a permit revision pursuant .
k . Standard operating
to any other applicable requirement. rocedures:
. b) No limit is placed on the number of allowances held by the Permittee. The Permittee P - oo
Section X : compliance reviews; .
6.A2 may not, however, use allowances as a defense to noncompliance with any other company Continuous No
o applicable requirement. administrative
c) Any such allowance shall be accounted for according to the procedures established in rocedures
regulations promulgated pursuant to Title IV of the CAA. P '
d) All of the following prohibitions apply to any unit subject to the provisions of Title IV of the
CAA and incorporated into this Permit pursuant to County Rule 371;
(1) Annual emissions of sulfur dioxide in excess of the number of allowances to emit
sulfur dioxide held by the owners or operators of the unit or the designated
representative of the owners or operators.
(2) Exceedances of applicable emission rates.
(3) The use of any allowance prior to the year for which it was allocated.
(4) Violation of any other provision of the permit.
CONTINGENT REQUIREMENTS — ASBESTOS: .
Standard operating
S%cgon The Permittee shall comply with the applicable requirements of Sections §§61.145 through E;?:]:eﬁ:r:i:; reviews: Continuous No
’ 61.147 and §61.150 of the National Emission Standard for Asbestos and County Rule 370 for P ; ’
" : . recordkeeping.
all demolition and renovation projects.
CONTINGENT REQUIREMENTS — RISK MANAGEMENT PLAN (RMP):
. . ) . . . . Continuous
. Should this stationary source, as defined in 40 CFR §68.3, be subject to the accidental Standard operating
Section . . . . . " Term NA
release prevention regulations in Part 68, then the Permittee shall submit an RMP by the procedures; . . No
6.C e : . . . . - . during this
date specified in Section 68.10 and shall certify compliance with the requirements of Part 68 compliance reviews. period

as part of the annual compliance certification as required by 40 CFR Part 70. However,
neither the RMP nor modifications to the RMP shall be considered to be a part of this Permit.

5 of41




Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
CONTINGENT REQUIREMENTS — STRATOSPHERIC OZONE PROTECTION:
If applicable, the Permittee shall follow the requirements of 40 CFR §§82.106 through 82.124
with respect to the labeling of products using ozone depleting substances.
If applicable, the Permittee shall comply with all of the following requirements with respect to
recycling and emissions reductions:
1 P . i f int . . di | t | Standard operating
Section ) ersons opening appliances for maintenance, service, repair, or disposal must comply procedures: _
with the required practices pursuant to 40 CFR §82.156. - T ) Continuous No
6.D . . : . . . . compliance reviews;
2) Equipment used during maintenance, service, repair, or disposal of appliances must recordkeenin
meet the standards for recycling and recovery equipment in accordance with 40 CFR pIng.
§82.158.
3) Persons performing maintenance, service, repair, or disposal of appliances must be
certified by a certified technician pursuant to 40 CFR §82.161.
If applicable, the Permittee shall follow the requirements of 40 CFR Subpart G, including all
Appendices, with respect to the safe alternatives policy on the acceptability of substitutes for
ozone-depleting compounds.
CONTINGENT REQUIREMENTS — MANDATORY GREENHOUSE GAS REPORTING: Standard operating
Section procedures; Continuous No
6.E. The Permittee shall comply with 40 CFR Part 98, Mandatory Greenhouse Gas Reporting, compliance reviews;
and all subparts as applicable. recordkeeping.
DUTY TO SUPPLEMENT OR CORRECT APPLICATION:
If the Permittee fails to submit any relevant facts or has submitted incorrect information in a Standard operating Continuous
Section | permit application, the Permittee shall, upon becoming aware of such failure or incorrect procedures; Term NA N
; . X . - - . . . . o}
7 submittal, promptly submit such supplementary facts or corrected information. In addition, compliance reviews; during this
the Permittee shall provide additional information as necessary to address any requirements | recordkeeping. period.

that become applicable to the source after the date it filed a complete application but prior to
release of a proposed permit.
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
EMERGENCY EPISODES: Standard operating Continuous
Section procedures; Term NA No
8 If an air pollution alert, warning, or emergency has been declared, the Permittee shall comply | compliance reviews; during this
with any applicable requirements of County Rule 600 §302. recordkeeping. period.
EMERGENCY PROVISIONS:
An "emergency" means any situation arising from sudden and reasonably unforeseeable
events beyond the control of the source, including acts of God, that requires immediate
corrective action to restore normal operation, and that causes the source to exceed a
technology-based emission limitation under this permit, due to unavoidable increases in
emissions attributable to the emergency. An emergency shall not include noncompliance to
the extent caused by improperly designed equipment, lack of preventative maintenance,
careless or improper operation, or operator error.
An emergency constitutes an affirmative defense to an action brought for noncompliance with
such technology-based emission limitations if the requirements of this Permit Condition are NA Explanatory
met. statement of law and
Section therefore not NA NA
9 The affirmative defense of emergency shall be demonstrated through properly signed, amendable to

contemporaneous operating logs, or other relevant evidence that:

A. An emergency occurred and that the Permittee can identify the cause or causes of the
emergency;

B. At the time of the emergency, the permitted source was being properly operated;

C. During the period of the emergency the Permittee took all reasonable steps to minimize
levels of emissions that exceeded the emissions standards or other requirements in this
permit; and

D. Fulfill the emergency reporting requirements contained in Permit Condition 16.D.

In any enforcement proceeding, the Permittee seeking to establish the occurrence of an
emergency has the burden of proof. This provision is in addition to any emergency or upset
provision contained in any applicable requirement.

compliance
certification.
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Compliance Certification

Methods Used for

Compliance

Permit Terms & Conditions Compliance Status Deviations

EXCESS EMISSIONS — EXEMPTIONS:
The excess emissions provisions of this Permit Condition do not apply to the following
standards and limitations:
1) Promulgated pursuant to Section 111 (Standards of Performance for New Stationary

Sources) of the Clean Air Act (Act) or Section 112 (National Emission Standards For NA Explanatory

Hazardous Air Pollutants) of the Act; statement of law and

Section | 2) Promulgated pursuant to Title IV (Acid Deposition Control) of the Act or the regulations therefore not NA NA
10.A promulgated thereunder and incorporated under Rule 371 (Acid Rain) of these rules or amendable to

Title VI (Stratospheric Ozone Protection) of the Act;

3) Contained in any Prevention of Significant Deterioration (PSD) or New Source Review
(NSR) permit issued by Maricopa County Air Quality Department or the Environmental
Protection Agency (EPA);

4) Included in a permit to meet the requirements of County Rule 240 (Permit Requirements
for New Major Sources and Major Modifications to Existing Major Sources), Subsection
308.1(e) (Permit Requirements For Sources Located In Attainment And Unclassified
Areas) of these rules.

compliance
certification.
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Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
10.B

EXCESS EMISSIONS — AFFIRMATIVE DEFENSE FOR MALFUNCTIONS:

Emissions in excess of an applicable emission limitation due to malfunction shall constitute a
violation. The permitted source with emissions in excess of an applicable emission limitation
due to malfunction has an affirmative defense to a civil or administrative enforcement
proceeding based on that violation, other than a judicial action seeking injunctive relief, if the
Permittee has complied with the excess emissions reporting requirements of these Permit
Conditions and has demonstrated all of the following:

1) The excess emissions resulted from a sudden and unavoidable breakdown of the
process equipment or the air pollution control equipment beyond the reasonable control
of the operator;

2) The source’s air pollution control equipment, process equipment, or processes were at
all times maintained and operated in a manner consistent with good practice for
minimizing emissions;

3) If repairs were required, the repairs were made in an expeditious fashion when the
applicable emission limitations were being exceeded. Off-shift labor and overtime were
utilized where practicable to ensure that the repairs were made as expeditiously as
possible. If off-shift labor and overtime were not utilized, then the Permittee satisfactorily
demonstrated that such measures were impractical;

4) The amount and duration of the excess emissions (including any bypass operation) were
minimized to the maximum extent practicable during periods of such emissions;

5) All reasonable steps were taken to minimize the impact of the excess emissions on
ambient air quality;

6) The excess emissions were not part of a recurring pattern indicative of inadequate
design, operation, or maintenance;

7) During the period of excess emissions, there were no exceedances of the relevant
ambient air quality standards established in County Rule 510 that could be attributed to
the emitting source;

8) The excess emissions did not stem from any activity or event that could have been
foreseen and avoided, or planned, and could not have been avoided by better
operations and maintenance practices;

9) All emissions monitoring systems were kept in operation, if at all practicable; and

The Permittee’s actions in response to the excess emissions were documented by

contemporaneous records.

-
o
~

NA Explanatory
statement of law and
therefore not
amendable to
compliance
certification.

NA

NA
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
EXCESS EMISSIONS — AFFIRMATIVE DEFENSE FOR STARTUP AND SHUTDOWN:
1) Except as provided in paragraph 2) below, and unless otherwise provided for in the
applicable requirement, emissions in excess of an applicable emission limitation due to
startup and shutdown shall constitute a violation. The permitted source with emissions
in excess of an applicable emission limitation due to startup and shutdown has an
affirmative defense to a civil or administrative enforcement proceeding based on that
violation, other than a judicial action seeking injunctive relief, if the Permittee has
complied with the excess emissions reporting requirements of these Permit Conditions
and has demonstrated all of the following:
a) The excess emissions could not have been prevented through careful and prudent
planning and design;
b) If the excess emissions were the result of a bypass of control equipment, the bypass
was unavoidable to prevent loss of life, personal injury, or severe damage to air NA Explanatory
pollution control equipment, production equipment, or other property; statement of law and
Section c) The source’s air pollution control equipment, process equipment, or processes were | therefore not NA NA
10.C at all times maintained and operated in a manner consistent with good practice for amendable to
minimizing emissions; compliance
d) The amount and duration of the excess emissions (including any bypass operation) | certification.
were minimized to the maximum extent practicable, during periods of such
emissions;
e) All reasonable steps were taken to minimize the impact of the excess emissions on
ambient air quality;
f)  During the period of excess emissions, there were no exceedances of the relevant
ambient air quality standards established in County Rule 510 (Air Quality Standards)
that could be attributed to the emitting source;
g) All emissions monitoring systems were kept in operation, if at all practicable; and
h) The Permittee’s actions in response to the excess emissions were documented by

contemporaneous records.

If excess emissions occur due to a malfunction during routine startup and shutdown,
then those instances shall be treated as other malfunctions subject to paragraph B of
this Permit Condition.
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
EXCESS EMISSIONS — AFFIRMATIVE DEFENSE FOR MALFUNCTIONS DURING NA Explanatory
SCHEDULED MAINTENANCE: statement of law and
Section therefore not NA NA
10.D If excess emissions occur due to malfunction during scheduled maintenance, then those amendable to
instances will be treated as other malfunctions subject to paragraph B of this Permit compliance
Condition. certification.
EXCESS EMISSIONS — DEMONSTRATION OF REASONABLE AND PRACTICABLE
MEASURES: NA Explanatory
statement of law and
Section | For an affirmative defense under paragraphs B and C of this Permit Condition, the Permittee | therefore not NA NA
10.E shall demonstrate, through submission of the data and information required by this Permit amendable to
Condition and the excess emissions reporting requirements of these Permit Conditions, that compliance
all reasonable and practicable measures within the Permittee’s control were implemented to certification.
prevent the occurrence of the excess emissions.
Section FEES: Standard operating
11 The Permittee shall pay fees to the Control Officer pursuant to ARS §49-480(D) and County procec_iures; . Continuous No
compliance reviews.
Rule 280.
MODELING:
Where the Control Officer requires the Permittee to perform air quality impact modeling, the Standard operatin Continuous
Section | Permittee shall perform the modeling in a manner consistent with the 40 CFR 51, Appendix roceduresP 9 Term NA No
12 W, "Guideline on Air Quality Models", as of July 1, 2004 (and no future amendments or zom Iiance, reviews during this
additions), and is adopted by reference. Where the person can demonstrate that an air P ' period.

quality impact model specified in the guideline is inappropriate, the model may be modified or
another model substituted if found to be acceptable to the Control Officer.
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
MONITORING REQUIREMENTS:
Standard operating
Section | The Permittee shall monitor, sample, or perform other studies to quantify emissions of procedures; Continuous No
13.A regulated air pollutants or levels of air pollution that may reasonably be attributable to the compliance reviews;
facility if required to do so by the Control Officer, either by Permit or by order in accordance recordkeeping.
with County Rule 200 §310.
TESTING REQUIREMENTS:
. Except as otherwise specified in these Permit Conditions or by the Control Officer, the Standard operatmg
Section . . . . . ; procedures; .
Permittee shall conduct required testing used to determine compliance with standards or - . . Continuous No
13.B . " . . " compliance reviews;
permit conditions established pursuant to the County or SIP Rules or these Permit Conditions recordkeepin
in accordance with County Rule 270 and the applicable testing procedures contained in the ping.
Arizona Testing Manual for Air Pollutant Emissions or other approved USEPA test methods.
TESTING FACILITIES:
;I;Irlivl\'-:rmlttee shall provide, or cause to be provided, performance testing facilities as Standard operating
Section ) procedures; .
13.C compliance reviews; Cantinuous No
’ 1) Sampling ports adequate for test methods applicable to such source. . ’
. recordkeeping.
2) Safe sampling platform(s).
3) Safe access to sampling platforms(s).
4) Utilities for sampling and testing equipment.
PERMITS — BASIC: NA Explanatory
statement of law and
Section | This Permit may be revised, reopened, revoked and reissued, or terminated for cause. The therefore not
- . : s ) - NA NA
14.A | filing of a request by the Permittee for a permit revision, revocation and reissuance, or amendable to

termination, or of a notification of planned changes or anticipated noncompliance does not
stay any Permit Condition.

compliance
certification.
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
PERMITS — PERMITS AND PERMIT CHANGES, AMENDMENTS AND REVISIONS:
1) The Permittee shall comply with the Administrative Requirements of Section 400 of
County Rule 210 for all changes, amendments and revisions at the facility for any source
subject to regulation under County Rule 200, shall comply with all required time frames,
and shall obtain any required preapproval from the Control Officer before making
changes. All applications shall be filed in the manner and form prescribed by the Control
Officer. The application shall contain all the information necessary to enable the Control | NA Explanatory
Officer to make the determination to grant or to deny a permit or permit revision including | statement of law and
Section information listed in County Rule 200 §309 and County Rule 210 §301. therefore not NA NA
14.B 2) The Permittee shall supply a complete copy of each application for a permit, a minor amendable to
permit revision, or a significant permit revision directly to the Administrator of the compliance
USEPA. The Control Officer may require the application information to be submitted in a | certification.
computer-readable format compatible with the Administrator’s national database
management system.
3) While processing an application, the Control Officer may require the applicant to provide
additional information and may set a reasonable deadline for a response.
4) No permit revision shall be required pursuant to any approved economic incentives,
marketable permits, emissions trading and other similar programs or processes for
changes that are provided for in this permit.
PERMITS — POSTING:
Secti 1) The Permittee shall keep a complete permit clearly visible and accessible on the site Standard operating
ection . Toh i .
14.C where the equipment is installed. . _ procec_jures, . Continuous No
2)  Any approved Dust Control Plan or Dust Control Permit required by County Rule 310 compliance reviews.
shall be posted in a conspicuous location at the work site, within on-site equipment, or in
an on-site vehicle, or shall otherwise be kept available on site at all times.
NA Explanatory
Section | PERMITS — PROHIBITION ON PERMIT MODIFICTION: statement of [aw and
ection therefore not
NA NA
14.D amendable to

The Permittee shall not willfully deface, alter, forge, counterfeit, or falsify this permit.

compliance
certification.
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
PERMITS — RENEWAL:
1) The Permittee shall submit an application for the renewal of this Permit in a timely and
complete manner. The Permittee shall file all permit applications in the manner and form
prescribed by the Control Officer. For purposes of permit renewal, a timely application is
one that is submitted at least six months, but not more than 18 months, prior to the date
of permit expiration. A complete application shall contain all of the information required
Section by the County Rules including Rule 200 §309 and Rule 210 §§301 & 302.3. Standard operating
14E 2) The Control Officer may require the Permittee to provide additional information and may | procedures; Continuous No
) set a reasonable deadline for a response. compliance reviews.
3) If the Permittee submits a timely and complete application for a permit renewal, but the

Control Officer has failed to issue or deny the renewal permit before the end of the term
of the previous permit, then the permit shall not expire until the renewal permit has been
issued or denied. This protection shall cease to apply if, subsequent to the completeness
determination, the Permittee fails to submit, by the deadline specified in writing by the
Control Officer, any additional information identified as being needed to process the
application.
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Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
14.F

PERMITS — REVISION/REOPENING/REVOCATION:

1)

If the Permittee becomes subject to a standard promulgated by the Administrator under
Section 112(d) of the CAA, the Permittee shall, within 12 months of the date on which
the standard was promulgated, submit an application for a permit revision demonstrating
how the source will comply with the standard.

This permit shall be reopened and revised to incorporate additional applicable

requirements adopted by the Administrator pursuant to the CAA that become applicable

to the facility if this permit has a remaining permit term of three or more years and the
facility is a major source. Such a reopening shall be completed not later than 18 months
after promulgation of the applicable requirement. No such reopening is required if the
effective date of the requirement is later than the date on which this Permit is due to
expire unless the original permit or any of its terms have been extended pursuant to Rule

200 §403.2.

Any permit revision required pursuant to this Permit Condition, 14.G.1, shall reopen the

entire permit, shall comply with provisions in County Rule 200 for permit renewal, and

shall reset the five year permit term.

This permit shall be reopened and revised under any of the following circumstances:

a) Additional requirements, including excess emissions requirements, become
applicable to an affected source under the acid rain program. Upon approval by the
Administrator, excess emissions offset plans shall be deemed to be incorporated
into the Title V permit.

b) The Control Officer or the Administrator determines that the permit contains a
material mistake or that inaccurate statements were made in establishing the
emissions standards or other terms or conditions of the permit.

c) The Control Officer or the Administrator determines that the permit must be revised
or revoked to assure compliance with the applicable requirements.

Proceedings to reopen and issue a permit under this Permit Condition, 14.G.2, shall
follow the same procedures as apply to initial permit issuance and shall affect only
those parts of the Permit for which cause to reopen exists.

This permit shall be reopened by the Control Officer and any permit shield revised when

it is determined that standards or conditions in the permit are based on incorrect

information provided by the applicant.

This Permit may be revised, reopened, revoked and reissued, or terminated for cause.

The filing of a request by the Permittee for a Permit revision, revocation and reissuance,

or termination or of a notification of planned changes or anticipated noncompliance does

not stay any Permit Condition.

NA Explanatory
statement of law and
therefore not
amendable to
compliance
certification.

NA

NA
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Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
14.GA1

REQUIREMENTS FOR A PERMIT:

No source may operate after the time that it is required to submit a timely and complete
application except as noted in Sections 403 and 405 of County Rule 210. Permit expiration
terminates the Permittee’s right to operate. However, if a source submits a timely and
complete application, as defined in County Rule 210 §301.4, for permit issuance or renewal,
the source's failure to have a permit is not a violation of the County Rules until the Control
Officer takes final action on the application. The Source’s ability to operate without a permit
as set forth in this paragraph shall be in effect from the date the application is determined to
be complete until the final permit is issued. This protection shall cease to apply if,
subsequent to the completeness determination, the applicant fails to submit, by the deadline
specified in writing by the Control Officer, any additional information identified as being
needed to process the application.

Standard operating
procedures;
compliance reviews.

Continuous

No

Section
14.G.2

REQUIREMENTS FOR A PERMIT — DUST GENERATION ACTIVITIES

If the Permittee engages in or allows any routine dust generating activities at the facility, the
Permittee shall apply to have the routine dust generating activity covered as part of this
Permit. Nonroutine activities, such as construction and revegetation, require a separate Dust
Control Permit that must be obtained from the Control Officer before the activity may begin.

a) The Permittee shall not commence any routine dust-generating operation that disturbs a
surface area of 0.10 acre or greater without first submitting a Dust Control Plan to the
Control Officer.

b) The Permittee shall request a Dust Control Plan revision with a submittal in the manner
and form prescribed by the Control Officer if:

(1) The acreage of a project changes;

(2) The permit holder changes;

(3) The name(s), address(es), or phone numbers of person(s) responsible for the
submittal and implementation of the Dust Control Plan and responsible for the dust-
generating operation change; and

(4) If the activities related to the purposes for which the Dust Control permit was
obtained change.

c) A subcontractor who is engaged in dust-generating operations at a site that is subject to
a Dust Control Permit shall register with the Control Officer and follow those registration
requirements in County Rule 200.

Standard operating
procedures;
compliance reviews.

Continuous

No
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
REQUIREMENTS FOR A PERMIT — BURN PERMIT: Standard operating Continuous
Section procedures; Term NA No
14.G.3 | The Permittee shall obtain a Permit To Burn from the Control Officer before conducting any compliance reviews; during this
open outdoor fire except for the activities listed in County Rule 314 §§302.1, 302.2, and 303. | recordkeeping. period.
NA Explanatory
PERMITS — RIGHTS AND PRIVILEGES: statement of law and
Section therefore not NA NA
14.H | This Permit does not convey any property rights nor exclusive privilege of any sort. amendable to
compliance
certification.
PERMITS — SEVERABILITY: NA Explanatory
statement of law and
Section The provisions of this Permit are severable, and, if any provision of this Permit is held invalid, therefore not NA NA
14.1 amendable to

the remainder of this Permit shall not be affected thereby.

compliance
certification.
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. " Methods Used for | Compliance .
Permit Terms & Conditions Compliance Status Deviations
PERMITS — SCOPE:
The issuance of any permit or permit revision shall not relieve the Permittee from compliance
with any Federal laws, Arizona laws, or the County or SIP Rules, nor does any other law,
regulation or permit relieve the Permittee from obtaining a permit or permit revision required
under the County Rules.
Nothing in this permit shall alter or affect the following: NA Explanatory
statement of law and
Section | 1) The provisions of Section 303 of the Act, including the authority of the Administrator therefore not
14.J ursuant to that section. amendable to NA NA
p
2) The liability of the Permittee for any violation of applicable requirements prior to or at the | compliance
time of permit issuance. certification.
3) The applicable requirements of the acid rain program, consistent with Section 408(a) of
the Act.
4) The ability of the Administrator of the USEPA or of the Control Officer to obtain
information from the Permittee pursuant to Section 114 of the Act, or any provision of
State law.
5) The authority of the Control Officer to require compliance with new applicable
requirements adopted after the permit is issued.
NA Explanatory
TERMS OF PERMIT: statement of law and
Section therefore not NA NA
14 K This Permit shall remain in effect for no more than 5 years from the date of issuance. amendable to
compliance
certification.
PERMITS — TRANSFER: NA Explanatory
statement of law and
Section | Except as provided in ARS §49-429 and County Rule 200, this permit may be transferred to therefore not NA NA
14.L another person if the Permittee gives notice to the Control Officer in writing at least 30 days amendable to

before the proposed transfer and complies with the permit transfer requirements of County

Rule 200 and the administrative permit amendment procedures pursuant to County Rule 210.

compliance
certification.
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RECORDKEEPING — RECORDS REQUIRED:
The Permittee shall maintain records of all emissions testing and monitoring, records Standard operating
Section | detailing all malfunctions which may cause any applicable emission limitation to be procedures; .
o ; . . - . Continuous No
15.A exceeded, records detailing the implementation of approved control plans and compliance compliance reviews;
schedules, records required as a condition of any permit, records of materials used or recordkeeping.
produced and any other records relating to the emission of air contaminants which may be
requested by the Control Officer.
RECORDKEEPING — RETENTION OF RECORDS:
Section Unless a longer time frame is specified by the Rules or these Permit Conditions, the S:ggggl:(:e(;Peratlng
Permittee shall retain information and records required by either the Control Officer or these P - oo Continuous No
15.B . o . .. . compliance reviews;
Permit Conditions as well as copies of summarizing reports recorded by the Permittee and recordkeenin
submitted to the Control Officer for 5 years after the date on which the pertinent report is ping.
submitted.
RECORDKEEPING — MONITORING RECORDS:
The Permittee shall retain records of all required monitoring data and support information for
a period of at least five years from the date of the monitoring sample, measurement, report,
or application. Support information includes all calibration and maintenance records and all
original strip-chart recordings or physical records for continuous monitoring instrumentation, Standard operatin
. and copies of all reports required by the permit. Records of any monitoring required by this p 9
Section . . e procedures; .
Permit shall include the following: - . . Continuous No
15.C compliance reviews;

The date, place as defined in the permit, and time of sampling or measurements;
The date(s) analyses were performed;

The company or entity that performed the analyses;

The analytical techniques or methods used;

The results of such analyses; and

The operating conditions as existing at the time of sampling or measurement.

GRS A

recordkeeping.
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RECORDKEEPING — RIGHT OF INSPECTION OF RECORDS:
When the Control Officer has reasonable cause to believe that the Permittee has violated or NA Explanatory
C - statement of law and
Section | SN violation of any provision of Cgunty R'ule 100 or any Cpunty Rule adopteq un('jfer County therefore not
15D Rule 1001 or any requwemeqt qf this permit, the Control Officer may requegt, in vyntmg, that amendable to NA NA
the Permittee produce all existing books, records, and other documents evidencing tests, compliance
inspections, or studies which may reasonably relate to compliance or noncompliance with certification
County Rules adopted under County Rule 100. No person shall fail nor refuse to produce all )
existing documents required in such written request by the Control Officer.
REPORTING — ANNUAL EMISSION INVENTORY REPORT:
Upon request of the Control Officer and as directed by the Control Officer, the Permittee shall
Section complete and shall submit to the Control Officer an annual emissions inventory report. The Standard operating
16.A report is due by April 30th or 90 days after the Control Officer makes the inventory forms procedures; Continuous No
' available, whichever occurs later. The annual emissions inventory report shall be in the compliance reviews.
format provided by the Control Officer. The Control Officer may require submittal of
supplemental emissions inventory information forms for air contaminants under ARS §49-
476.01, ARS §49-480.03 and County Rule 372.
REPORTING — DATA REPORTING:
When requested by the Control Officer, the Permittee shall furnish information to locate and
classify air contaminant sources according to type, level, duration, frequency and other Standard operating Continuous
Section | characteristics of emissions and such other information as may be necessary. This procedures; Term NA No
16.B information shall be sufficient to evaluate the effect on air quality and compliance with the compliance reviews; during this
County or SIP Rules. The Permittee may be required to submit annually, or at such intervals | recordkeeping. period.

specified by the Control Officer, reports detailing any changes in the nature of the source
since the previous report and the total annual quantities of materials used or air contaminants
emitted.
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REPORTING — DEVIATION REPORTING:
The Permittee shall promptly report deviations from permit requirements, including those
attributable to upset conditions. Unless specified otherwise elsewhere in these Permit
Conditions, an upset for the purposes of this Permit Condition shall be defined as the
operation of any process, equipment or air pollution control device outside of either its normal
design criteria or operating conditions specified in this Permit and which results in an Standard operating Continuous
Section | exceedance of any applicable emission limitation or standard. The Permittee shall submit the | procedures; Term NA No
16.C report to the Control Officer by certified mail, facsimile, or hand delivery within 2 working days | compliance reviews; during this
of knowledge of the deviation; and the report shall contain a description of the probable recordkeeping. period.
cause of such deviations and any corrective actions or preventive measures taken. In
addition, the Permittee shall report within a reasonable time of any long-term corrective
actions or preventive actions taken as the result of any deviations from permit requirements.
All instances of deviations from the requirements of this Permit shall also be clearly identified
in the semiannual monitoring reports.
REPORTING — EMERGENCY REPORTING:
. The Permittee shall, as soon as possible, telephone the Control Officer giving notice of the Standard oPeratlng Continuous
Section . . § . . procedures; Term NA
emergency and submit notice of the emergency to the Control Officer by certified mail, - . . X . No
16.D e . o - . RSO compliance reviews; during this
facsimile, or hand delivery within 2 working days of the time when emission limitations were recordkeepin eriod
exceeded due to the emergency. This notice shall contain a description of the emergency, pINg. P '
any steps taken to mitigate emissions, and corrective actions taken.
REPORTING — EMISSION STATEMENTS REQUIRED AS STATED IN THE ACT:
Upon request of the Control Officer and as directed by the Control Officer, the Permittee shall
provide the Control Officer with an annual emission statement, in such form as the Control . .
! ) ! o ; I Standard operating Continuous
. Officer prescribes, showing measured actual emissions or estimated actual emissions. Ata .
Section . o . ) . ; ) procedures; Term NA
16.E minimum the emission statgment shall contain all mformatlor? required by the Consolidated compliance reviews: during this No
) Emissions Reporting Rule in 40 CFR 51, Subpart A, Appendix A, Table 2A. The statement . ’ ;
recordkeeping. period.

shall contain emissions for the time period specified by the Control Officer. The statement
shall also contain a certification by a responsible official of the company that the information
contained in the statement is accurate to the best knowledge of the individual certifying the
statement.
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REPORTING — EXCESS EMISSIONS REPORTING:
1) The Permittee shall report to the Control Officer any emissions in excess of the limits
established either by the County or SIP Rules or these Permit Conditions. The report
shall be in two parts as specified below:
a) Notification by telephone or facsimile within 24 hours of the time when the Permittee
first learned of the occurrence of excess emissions. This notification shall include all
available information listed in Permit Condition 16.F.2.
b) A detailed written notification of an excess emissions report shall be submitted
within 72 hours of the telephone notification in Permit Condition 16.F.1.a.
2) The excess emissions report shall contain the following information:
a) The identity of each stack or other emission point where the excess emissions
occurred.
b) The magnitude of the excess emissions expressed in the units of the applicable s . .
ST - . . o tandard operating Continuous
Section emission limitation and the o.pe!'atlng data and calculations used in determining the procedures: Term NA
magnitude of the excess emissions. - . . . . No
16.F . . . L compliance reviews; during this
c) The time and duration or expected duration of the excess emissions. recordkeenin eriod
d) The identity of the equipment from which the excess emissions emanated. pIng. P ‘
e) The nature and cause of such emissions.
f)  The steps taken if the excess emissions were the result of a malfunction to remedy
the malfunction and the steps taken or planned to prevent the recurrence of such
malfunction.
g) The steps that were or are being taken to limit the excess emissions.
h) If this Permit contains procedures governing source operation during periods of
startup or malfunction and the excess emissions resulted from startup or
malfunction, the report shall contain a list of the steps taken to comply with the
Permit procedures.
3) Inthe case of continuous or recurring excess emissions, the notification requirements of

this section shall be satisfied if the Permittee provides the required notification after
excess emissions are first detected and includes in the notification an estimate of the
time the excess emissions will continue. Excess emissions occurring after the estimated
time period or changes in the nature of the emissions as originally reported shall require
additional notification that meets the criteria of this Permit Condition.
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Methods Used for
Compliance

Compliance
Status

Deviations

Section
16.G

REPORTING — OTHER REPORTING:

The Permittee shall furnish to the Control Officer, within a reasonable time, any information
that the Control Officer may request in writing to determine whether cause exists for revising,
revoking and reissuing this permit, or terminating this permit, or to determine compliance with
this permit. Upon request, the Permittee shall also furnish to the Control Officer copies of
records required to be kept by this Permit. For information claimed to be confidential, the
Permittee shall furnish a copy of such records directly to the Administrator along with a claim
of confidentiality pursuant to Permit Condition 5.

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No

Section
17

RIGHT TO ENTRY AND INSPECTION OF PERMISES:

A

The Control Officer during reasonable hours, for the purpose of enforcing and
administering County or SIP Rules or the Clean Air Act, or any provision of the Arizona
Revised Statutes relating to the emission or control prescribed pursuant thereto, may
enter every building, premises, or other place, except the interior of structures used as
private residences. Every person is guilty of a petty offense under ARS §49-488 who in
any way denies, obstructs or hampers such entrance or inspection that is lawfully
authorized by warrant.

The Permittee shall allow the Control Officer or his authorized representative, upon
presentation of proper credentials and other documents as may be required by law, to:

Enter upon the Permittee’s premises where a source is located or emissions-related
activity is conducted, or where records are required to be kept pursuant to the
conditions of the permit;

Have access to and copy, at reasonable times, any records that are required to be
kept pursuant to the conditions of the permit;

Inspect, at reasonable times, any sources, equipment (including monitoring and air
pollution control equipment), practices, or operations regulated or required pursuant
to this permit;

Sample or monitor, at reasonable times, substances or parameters for the purpose
of assuring compliance with the permit or other applicable requirements; and

To record any inspection by use of written, electronic, magnetic, and photographic
media.

Standard operating
procedures.

Continuous

No
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SPECIFIC PERMIT CONDITIONS

ALLOWABLE EMISSION LIMITATIONS — OFFSITE SULFUR OXIDES LIMITS:

The Permittee shall not emit into the ambient air any sulfur oxide in such manner and Standard operating

. . ; procedures.
amounts as to result in ground level concentrations at any place beyond the premises on .
. . . - . Compliance
. which the source is located exceeding those limits shown in Table 1.
Section demonstrated by .
18.A.1 ambient air quality Continuous No
o Sulfur Dioxide Ambient Concentration Limits described as follows: .
modeling (Feb 98)

Averaging time 1 hour Concentration of Sulfur Dioxide is 850 pg/cubic m. gngr23:1m|223narios

Averaging time 24 hour Concentration of Sulfur Dioxide is 250 pg/cubic m. P 9 )

Averaging time 72 hour Concentration of Sulfur Dioxide is 120 pg/cubic m.

ALLOWABLE EMISSION LIMITATIONS — OPACITY LIMITS:

The Permittee shall not discharge into the ambient air from any single source of emissions

any air contaminant, other than uncombined water in excess of 20 percent opacity, except as

follows: RM 9 observations;
Section standard operating
18.A2 a) Opacity may exceed the applicable limits established in Condition 18.A.2) for up to one procedures; Continuous No

hour during the start - up of switching fuels; however, opacity shall not exceed 40% for
any six (6) minute averaging period in this one hour period, provided that the Control
Officer finds that the owner or operator has, to the extent practicable, maintained and
operated the source of emissions in a manner consistent with good air pollution control
practices for minimizing emissions. The one hour period shall begin at the moment of
startup of fuel switching.

compliance reviews;
recordkeeping.

24 of 41




Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
ALLOWABLE EMISSIONS FOR THE STEAM UNITS AND COMBUSTION TURBINES:
The Permittee shall not cause, allow or permit the emission of particulate matter, caused by
combustion of fuel, from any fuel burning equipment or stationary rotating machinery having
a heat input rate of 4200 million Btu per hour or less in excess of the amounts calculated by
the following equation: Standard operating
Section E =1.02 Q%™ proce@ures; . . Continuous No
18.B where: compliance reviews;
E= the maximum allowable particulate emissions rate in pounds-mass per hour. recordkeeping.
Q= the heat output in million Btu per hour.
Additional Allowable Emissions for the Steam Units:
The Permittee shall not emit more than 2.2 pounds of sulfur dioxide, maximum two hours
average, per million BTU heat input when combusting fuel oil.
ALLOWABLE EMISSIONS FROM NON-RESALE GASOLINE STORAGE TANKS GREATER Standard operatin
| THAN 250 GALLONS. perating
Section procedures; .
: . . Continuous No
18.C compliance reviews;

Vapor loss from the source at any point in time shall not exceed 10,000 ppm as methane as
measured by an organic vapor analyzer or combustible gas detector.

recordkeeping.
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FACILITY-WIDE OPERATIONAL REQUIREMENTS:
The Permittee shall combust only pipeline natural gas as defined in 40 CFR 72.2 except
when combusting emergency fuel pursuant to County Rule 322 in the combustion turbines
and boilers.
a) If the Permittee demonstrates to the Control Officer that natural gas is not available due
to a national natural gas emergency, natural gas curtailment, unavoidable interruption of st .
Section supply (e.g., catastrophic pipeline failure), or other similar event; the Permittee shall be andard operating .
pply (€9, phic pip ) . rocedures; Continuous No
19.A1 authorized to combust fuel oil with sulfur content 0.0015 percent by weight or less in the P - o
) ; . o e compliance reviews.
steam units and combustion turbines under such conditions as are justified. In cases
where the Permittee is authorized to combust fuel oil, the Permittee shall submit monthly
reports to the Control Officer detailing its efforts to obtain natural gas. When the
conditions justifying the fuel oil no longer exist, the Permittee shall combust only pipeline
quality natural gas.
b) Combustion Units 1 and 2 and Steam Units 1 and 2 shall be exempt from County Rule
322 §§304 and 305 and §§301.1, 306.4, 401.4, and 501.4 for 36 cumulative hours of
firing fuel oil per year, per unit for testing, reliability, training, and maintenance purposes.
FACILITY-WIDE OPERATIONAL REQUIREMENTS:
Section . ' _ . _ Standard operating .
19 A2 The Permittee shall not emit gaseous or odorous air contaminants from equipment, procedures; Continuous No
o operations, or premises under his control in such quantities or concentrations as to cause air | compliance reviews.
pollution.
FACILITY-WIDE OPERATIONAL REQUIREMENTS:
Materials including, but not limited to solvents or other volatile compounds, paints, acids,
Secti alkalies, pesticides, fertilizer and manure shall be processed, stored, used and transported in | Standard operating
ection . " .
19 A3 such a manner and by such means that they will not unreasonably evaporate, leak, escape procedures; Continuous No

or be otherwise discharged into the ambient air so as to cause or contribute to air pollution.
Where means are available to reduce effectively the contribution to air pollution from
evaporation, leakage or discharge, the installation and use of such control methods, devices
or equipment shall be mandatory.

compliance reviews.
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Compliance Certification

. " Methods Used for | Compliance .
Permit Terms & Conditions Compliance Status Deviations
FACILITY-WIDE OPERATIONAL REQUIREMENTS: NA Explanatory
statement of law and

Section | Where a stack, vent or other outlet is at such a level that air contaminants are discharged to therefore not NA NA
19.A.4 | adjoining property, the Control Officer may require the installation of abatement equipment or | amendable to

the alteration of such stack, vent, or other outlet to a degree that will adequately dilute, compliance

reduce or eliminate the discharge of air contaminants to adjoining property. certification.

OPERATIONAL REQUIREMENTS NON-RESALE GASOLINE STORAGE TANKS
Secti GREATER THAN 250 GALLONS: Standard operating

ection " .
19B . N ' ' . ' procedures, . Continuous No

The Permittee shall prohibit concurrent delivery of gasoline to a tank with more than 1 fill compliance reviews.

pipe.

OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE: Standard operating
Section procedures; Conti

. o . . . . . ontinuous No

19.C.1 | The Permittee shall limit the operation of the emergency engine(s) to no more than 100 hours | compliance reviews;

each per calendar year for the purposes of maintenance checks and readiness testing. recordkeeping.

OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE:

Standard operating

Section | The Permittee shall limit the total hours of operation of the emergency engine(s) to no more procedures; Continuous No
19.C.2 | than 500 hours each per any twelve consecutive months including the hours listed in compliance reviews;

Condition 19.C.I). The daily trigger of Best Available Control Technology (BACT) has been
exempted for the emergency generator(s).

recordkeeping.
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Compliance Certification

. o Methods Used for | Compliance o
Permit Terms & Conditions Compliance Status Deviations
OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE:
The emergency generator(s) shall not be used for peak shaving. The emergency
generator(s) shall only be used for the following purposes:
Standard operating
Section | a) For power when normal power service fails from the serving utility or if onsite electrical procedures; .
. . . . . - . . Continuous No
19.C.3 | transmission or onsite power generation equipment fails; compliance reviews;
recordkeeping.
b) Reliability-related activities such as engine readiness, calibration, or maintenance or to
prevent the occurrence of an unsafe condition during electrical system maintenance as long
as the total number of hours of the operation does not exceed 100 hours per calendar year
per engine as evidenced by an installed non-resettable hour meter.
.| OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE: Standard operating
Section procedures; .
19.C4 compliance reviews; Continuous No
T The Permittee may not use any fuel that contains more than 0.05% sulfur by weight, alone . ’
. S . recordkeeping.
or in combination with other fuels.
OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE:
) NSPS Subpart JJJJ Emission Standards: The spark ignition emergency generators shall Standard operating
Section be certified by the engine manufacturer to meet the following emission standards. procec_jureS; . . Continuous No
19.C.5 compliance reviews;
Emission Standards (g/hp-hr) recordkeeping.
NOx CO THC
4.32 129.14 0.20
.| OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE: Standard operating
Section procedures; .
- . . Continuous No
19.C.6 o . . compliance reviews;
Fuel Limitations: The Permittee may only use natural gas, butane and propane fuel for .
. recordkeeping.
the natural gas fueled emergency engine.
OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE: NA Explanatory
statement of law and
Section therefore not
19.c.7 | New Source Performance Standards: Natural Gas Emergency Engine: If the Permittee amendable to NA NA

modifies or reconstructs a stationary (natural gas fueled) spark ignition combustion engine
after June 12, 2006, that engine shall comply with all applicable requirements of 40 CFR 60
Subpart JJJJ.

compliance
certification.
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Compliance Certification

Methods Used for

Compliance

Permit Terms & Conditions Compliance Status Deviations
.| OPERATIONAL REQUIREMENTS FOR THE GENERAC 125 HP ENGINE: Standard operating
Section procedures; .
19.C.8 compliance reviews; Continuous No
o The Permittee shall operate and maintain the certified S| ICE according to the . ’
. . - . - recordkeeping.
manufacturer's emission-related written instructions.
MONITORING REQUIREMENTS FOR THE STEAM BOILERS, UNITS 1 AND 2, AND THE Standard operatin
.| COMBUSTION TURBINES, UNITS 1 AND 2: perating
Section procedures; .
20.A1 compliance reviews; Continuous No
o The Permittee shall meet the monitoring requirements as specified in 40 CFR 75 §§10, 11 . ’
recordkeeping.
(d), 12 (a).
MONITORING REQUIREMENTS FOR THE STEAM BOILERS, UNITS 1 AND 2, AND THE
COMBUSTION TURBINES, UNITS 1 AND 2:
The Permittee shall install, calibrate, maintain, and operate in accordance with Rule 245 a .
, " o for th ¢ ity for th boil Standard operating
Section contlnuous emission monitoring system for the m_easgremento opacity for the steam boilers, procedures: .
Units 1 and 2, which meet the performance specifications of Rule 245 §303.1 except as - o ) Continuous No
20.A.2 compliance reviews;

stated in Rule 245 § 302.1a.(1) if pipeline quality natural gas is the only fuel burned. This
monitoring requirement will not apply if the Permittee is able to comply with the applicable
particulate matter and opacity regulations without utilization of particulate matter collection
equipment and the Permittee has never been found through any administrative or judicial
proceedings to be in violation of any visible emission standard of the applicable plan.

recordkeeping.
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Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
20.A.3

MONITORING REQUIREMENTS FOR THE STEAM BOILERS, UNITS 1 AND 2, AND THE
COMBUSTION TURBINES, UNITS 1 AND 2:

The Permittee shall monitor for compliance with the particulate matter emissions limits of the
permit by taking a visual opacity inspection of the stack emissions from each steam unit and
each combustion turbine each week of operation during which that equipment was used
more than 10 hours. Reading shall not be taken during start-up, shut down or any other
irregularities in the operation which do not aggregate to more than 3 minutes in any 60
minute period. If emissions are visible, the Permittee shall obtain an opacity reading
conducted in accordance with EPA Reference Method 9 as modified by EPA Reference
Method 203B by a certified reader. This reading shall be taken within 3 days of the visible
emissions and taken thereafter weekly until there are no visible emissions. If the condition
causing the visible emissions is eliminated before three days have passed, and no emissions
are visible, the Permittee shall not be required to conduct the certified reading. If the reading
exceeds 15 percent opacity, the Control Officer may require emissions testing by other EPA
approved Reference Method such as Reference Method 5 to demonstrate compliance with
the particulate matter emission limits of these Permit Conditions.

For the purposes of these Permit Conditions, a certified Visible Emissions reader shall mean
an individual who, at the time the reading is taken, is certified according to the County Rule
Appendix C Section 3.4.

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No

Section
20.B.1

RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION
TURBINES:

The Permittee shall maintain a file of all measurements as required by Rule 210 §302.1.d,
including continuous monitoring system (CO and NOx emission records), monitoring device
(operating parameter record; all continuous monitoring system performance evaluations; all
continuous monitoring system or monitoring device calibration checks; adjustments and
maintenance performed on these systems or devices; and all other information required by
40 CFR Part 75 Subpart F recorded in a permanent form.

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION
TURBINES:
The Permittee shall keep all the records of the fuel supplier certification of the sulfur content Standard i Conti
. of the fuel oil being combusted in each steam unit and each combustion turbine. The supplier andar o;?era ing ontinuous
Section P : . procedures; Term NA
certification shall include: - . . . No
20.B.2 compliance reviews; during this
a) The name of the oil supplier; recordkeeping. period.
b) The sulfur content of the oil from which the shipment came (or of the shipment itself);
and
c) The method used to determine the sulfur content of the oil.
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION
TURBINES:
Standard operating Continuous
Section | If the Permittee performs the sampling procedure in order to determine the sulfur content of procedures; Term NA No
20.B.3 | the fuel oil, than the Permittee shall also keep the records of the location of the oil when the compliance reviews; during this
sample was drawn for analysis, specifically including whether the oil was sampled as recordkeeping. period.
delivered to the affected facility, or whether the sample was drawn from oil in storage at the
facility or another location.
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION .
. Standard operating
. TURBINES: .
Section procedures; .
: . . Continuous No
20.B.4 . L . . . compliance reviews;
The Permittee shall keep records from the pipeline quality natural gas supplier to monitor for .
) . X o recordkeeping.
compliance with permit condition 19.A.1).
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION .
. Standard operating
. TURBINES: -
Section procedures; .
: . . Continuous No
20.B.5 compliance reviews;

The Permittee shall keep daily records of the type, sulfur content and amount of fuel used
along with the hours of operation in each steam unit and each combustion turbine.

recordkeeping.
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION
TURBINES:
The Permittee shall log the opacity reading conducted in accordance with EPA Reference Standard operating
Section Method 22 and log the opacity reading conducted in accordance with EPA Reference Method procedures:
20.B.6 9 as modified by EPA Reference Method 203B. The Permittee shall record any deviations combli oo . Continuous No
o that were less than the 3 day period which would require a certified reading. This information pliance reviews,
. yp req 9 - recordkeeping.
should include the date and time, when that reading was taken, results of the reading, name
of the person who took the reading and any other related information as required by the
protocol for EPA Reference Method 9 as modified by EPA Reference Method 203B or
Method 22 as applicable.
RECORDKEEPING REQUIREMENTS FOR THE STEAM UNITS AND COMBUSTION
TURBINES:
Standard operating
Section | The Permittee shall maintain a log of complaints of odors detected off-site. The log shall procedures; Continuous No
20.B.7 | contain a description of the complaint, date and time that the complaint was received, and if compliance reviews;

given, name and/or phone number of the complainant. The logbook shall describe what
actions were performed to investigate the complaint, the results of the investigation, and any
corrective actions that were taken.

recordkeeping.
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Compliance Certification

Permit Terms & Conditions Megrgn(::IliJasnecifor Corsntglll'jlsnce Deviations
MONITORING/RECORDKEEPING REQUIREMENTS FOR THE NON-RESALE GASOLINE
TANKS GREATER THAN 250 GALLONS:
The Permittee shall keep the following records and supporting information no less than five
years from the date of such record:
1) Inspect spill containment receptacles weekly for cracks, defects, foreign material, and
spilled gasoline. Records shall be maintained as specified below. Standard operatin
Secti 2) External fittings of the fill pipe assembly shall be inspected weekly to assure that the cap, p 9
ection gasket, and piping are intact and are not loose procedures; Continuous No
20.C 3 N . . : . . . . compliance reviews;
) If deliveries are less than weekly, inspection and recording of the inspection at the time recordkeeping
of each delivery will be considered an acceptable alternative to the weekly inspection ’
and recordkeeping requirements of the rule.
4) The total amount of gasoline received each month shall be recorded by the end of the
following month.
5) Weekly inspection records of the fill pipe and spill containment shall be recorded by the
end of Saturday of the following week.
6) Records of the last 12 months shall be onsite and readily available to the Control Officer

without delay.
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Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
20.D

MONITORING/RECORDKEEPING REQUIREMENTS FOR THE GENERAC 125 HP
ENGINE:

1)

The Permittee shall maintain the following records for a period of at least five years from
the date of the records and make them available to the Control Officer upon request:

a)

An initial one time entry listing the particular engine combustion type (compression
or spark-ignition or rich or lean bum); manufacturer; model designation, rated brake
horsepower, serial number and where the engine is located on the site.

Fuel type and sulfur content of fuel; and an explanation for the use of the engine if it
is used as an emergency engine. [Rule 324 §502]

Emergency Provisions: The Permittee shall comply with all record keeping and
reporting requirements of Rule 130 (Emergency Provisions) and Rule 140 (Excess
Emissions) if the annual allowable hours of operation are exceeded. [Rule 130; Rule
140]

The 12-month rolling total hours shall be calculated monthly within 28 days following
the end of each calendar month by summing the hours over the most recent 12
calendar months, including hours of operation for testing, reliability, and
maintenance. The hours used for testing, reliability, and maintenance shall also be
calculated per calendar year within 28 days following the end of the calendar year.
The Permittee shall keep this hourly report on-site for inspection or submittal upon
request. [Rule 210 §302.1]

Monitoring: The Permittee shall not operate the emergency generator(s) unless its
cumulative run time meter is installed and working properly.

Low Sulfur Oil Verification: If the Control Officer requests proof of the sulfur content
of fuel burned in the engines, the Permittee shall submit fuel receipts, contract
specifications, pipeline meter tickets, Material Safety Data Sheets (MSDS), fuel
supplier information or purchase records, if applicable, from the fuel supplier,
indicating the sulfur content of the fuel oil. In lieu of these, testing of the fuel oil for
sulfur content to meet the applicable sulfur limit shall be permitted if so desired by the
owner or operator for evidence of compliance. [Rule 220 §302.13]

Maintenance: The Permittee shall retain written records of all maintenance performed
on the SI'ICE. [40 CFR 60.4243(a)]

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No
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Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
21.A

REPORTING REQUIREMENTS FOR THE STEAM UNITS ONLY:

The Permittee shall electronically report to EPA the data and information as required by 40
CFR Part 75.64 on a quarterly basis. Quarterly submittals shall include facility data, unit
emission data, monitoring data, control equipment data, monitoring plans and quality
assurance data and results.

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No

Section
21.B

REPORTING REQUIREMENTS:

The Permittee shall file a semiannual Monitoring Report and Compliance Certification no later
than April 30, and shall report the monitoring and compliance status of the source during the
period between October 1 of the previous year and March 31 of the current year. The second
report and certification shall be submitted no later than October 31 and shall report the
monitoring and compliance status of the source during the period between April 1 and
September 30 of the current year. The Monitoring Report and Compliance Certification shall
be sent to the Compliance Division with attention to: Compliance Division Manager and shall
contain the following information at a minimum:

9)
10)

Dates on which opacity readings were taken, the test method used, and the observed
opacity;

Fuel Supplier Certification regarding sulfur content for all fuel oil delivered during
reporting period;

A copy of the log of complaints of odors or air pollution, and the results of investigations
performed in response to odor or air pollution complaints and any corrective actions
taken.

Monthly usage reports of each volatile surface coating related to surface coating.
Material list and a list of the coatings which are exempt from the volatile organic
compounds content requirements.

a) Summary of the monthly and 12-month rolling total records of the gasoline delivered.
b) Records of the inspections of the submerged fill pipe required by these Permit
Conditions.

Any deviations from the approved Dust Control Plan.

A summary of the opacity readings during external blasting and blasting with baghouse,
control measures utilized for abrasive blasting and dates on which any blasting was
performed.

The dates and description of any usage of cutback and emulsified asphalt.

Monthly records of the amount of each coating, adhesive, solvents and any other VOC-
containing materials used.

Standard operating
procedures;
compliance reviews;
recordkeeping.

Continuous

No
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Compliance Certification

. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
TESTING REQUIREMENT: NA Explanatory
statement of law and
Se;gon The combustion units at the current facility were constructed and operational before the therefore not NA NA
: . . : amendable to
current testing regulations were put into effect and are exempt from the current testing compliance
requirements. L
certification.
OTHER REQUIREMENTS — PERMIT SHIELD: NA Explanatory
statement of law and
Sggtg\)n Compliance with the conditions of this Permit shall be deemed compliance with the Lhrﬁ:zfg;%gotto NA NA
’ applicable requirements identified in Appendix “B” of this Permit. The Permit Shield shall not compliance
extend to minor permit revisions. L
certification.
OTHER REQUIREMENTS — ACID RAIN PERMIT:
1) The Acid Rain Phase Il Permit Application and Certificate of Representation signed by
the Designated Representative and submitted to the Control Officer shall constitute the
Permittee’s Acid Rain Permit.
2) The Permittee shall comply with the Acid Rain Permit, 40 CFR Parts 72, 73, and 75, and
the Acid Rain requirements of Permit Condition 6.A.
3) The relevant Conditions of this Permit and the Acid Rain Permit, including but not limited
to, the Allowable Emission Limits, Operation Requirements, Monitoring/Recordkeeping
Section Requirements, Reporting Requirements, and Testing Requirements shall constitute the Standard operating
23 B Compliance Plan required by 40 CFR Part 72 Subpart D. procedures; Continuous No
) 4) The Permittee shall hold SO2 Allowances as of the allowance transfer deadline in each compliance reviews.
Combined Cycle System compliance subaccount not less than the total annual actual
emissions of SO2 for the previous calendar year from each combined Cycle System as
required by the Acid Rain Program.
5) The SO2 Allowance Allocations for Affected Systems are shown in Table 2:

Unit 1 2000-2009: 56; 2010 and thereafter: 40
Unit 2 2000-2009: 132; 2010 and thereafter: 129

None of these units are subject to a NOx limit pursuant to 40 CFR Part 76.
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Compliance Certification

. " Methods Used for | Compliance .
Permit Terms & Conditions Compliance Status Deviations
SURFACE COATING OPERATIONS: . Continuous
. Standard operating
Section rocedures: Term NA No
24 If the Permittee engages in any surface coating operations, the Permittee shall comply with Eom Iiance, reviews during this
all applicable conditions from County Rule 336: Surface Coating Operations. P ' period.
DEGREASERS: Standard operating
Section procedures; Continuous No
25 If the Permittee engages in any degreasing operations, the Permittee shall comply with all compliance reviews;
applicable conditions from County Rule 331: Solvent Cleaning. recordkeeping.
Section WIPE CLEANING: Standard operating
26 If the Permittee engages in any wipe cleaning operations, the Permittee shall comply with all ggc:ﬁeﬁ:r:iz; reviews Continuous No
applicable conditions from County Rule 331: Solvent Cleaning. P '
ARCHITECTURAL COATINGS: Standard operating
Section procedures; Continuous No
27 If the Permittee applies any architectural coatings, the Permittee shall comply with the compliance reviews;
requirements of County Rule 335: Architectural Coatings. recordkeeping.
NON-RESALE GASOLINE STORAGE TANKS WITH CAPACITY GREATER THAN 250
GALLONS AND GASOLINE THROUGHPUT LESS THAN 120,000 GALLONS PER YEAR — | Standard operating
Section | ALLOWABLE THROUGHPUT: procedures; .
- . . Continuous No
28.A compliance reviews;

The Permittee shall limit the delivery of gasoline to the facility to less than 10,000 gallons per
month and less than 120,000 gallons per year.

recordkeeping.
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Compliance Certification

Permit Terms & Conditions

Methods Used for
Compliance

Compliance
Status

Deviations

Section
28.B.1

NON-RESALE GASOLINE STORAGE TANKS WITH CAPACITY GREATER THAN 250
GALLONS AND GASOLINE THROUGHPUT LESS THAN 120,000 GALLONS PER YEAR —
VOC EMISSION STANDARD:

No vapor or liquid escapes are allowed through a dispensing tank’s outer surfaces, nor from
any of the joints where the tank is connected to pipe(s), wires, or other system.

Tanks and their fittings shall be vapor tight except for the outlet of a pressure/vacuum relief
valve on a dispensing tank’s vent pipe. Specifically, this means that at a probe tip distance of
1 inch (2.5 cm) from a surface, no vapor escape shall exceed 1/5 of the lower explosive limit.
This applies to tanks containing gasoline regardless of whether they are currently being filled,
and to caps and other tank fittings.

Standard operating
procedures;
compliance reviews.

Continuous

No

Section
28.B.2

NON-RESALE GASOLINE STORAGE TANKS WITH CAPACITY GREATER THAN 250
GALLONS AND GASOLINE THROUGHPUT LESS THAN 120,000 GALLONS PER YEAR —
LEAKAGE LIMITS-LIQUID LEAKS AND SPILLS:

a) Gasoline storage and receiving operations shall be leak free. Specifically, no liquid
gasoline escape of more than 3 drops per minute is allowed. This includes leaks through
the walls of piping, fittings, fill hose(s), and vapor hose(s).

b) All open gasoline containers shall be covered with a gasketed seal when not in use.

c) There shall be no excess gasoline drainage from the end of a fill hose or a vapor hose.
Specifically, not more than 2 teaspoonfuls of gasoline shall be lost in the course of a
connect or disconnect process.

d) Minimize gasoline sent to open waste collection systems that collect and transport
gasoline to reclamation and recycling devices, such as oil/water separators.

Standard operating
procedures;
compliance reviews.

Continuous

No
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
NON-RESALE GASOLINE STORAGE TANKS WITH CAPACITY GREATER THAN 250
GALLONS AND GASOLINE THROUGHPUT LESS THAN 120,000 GALLONS PER YEAR —
SPILL CONTAINMENT:
The entire spill containment system including gaskets shall be kept vapor-tight.
a) The Spill Containment Receptacle:
(1) The outer surface of the spill containment receptacle shall have no holes or cracks
and shall allow no vapors to pass from the dispensing tank through it to the
atmosphere.
(2) Spill containment receptacles shall be kept clean and free of foreign material at all
times.
. . . . . . . Standard operating
Section | b) If the spill containment is equipped with a passageway to allow material trapped by the - .
28.B.3 containment system to flow into the interior of the dispensing tank: E(I;?r?el(ij:r:iz, reviews Continuous No
(1) The passageway shall be kept vapor tight at all times, except during the short period P '
when a person opens the passageway to immediately drain material trapped by the
containment system into the tank.
(2) The bottom of the receptacle shall be designed and kept such that no puddles of
gasoline are left after draining through the passageway has ceased.
c) The dispensing tank owner/operator is responsible for assuring that before a delivery

vessel leaves the premises after a delivery:

(1) Any gasoline in the spill containment system and vault shall be cleaned up as
expeditiously as practicable and shall be removed prior to delivery trucks leaving the
site.

(2) Any gasoline absorbed onto other materials shall be contained in order to minimize
emissions prior to delivery trucks leaving the site.
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. " Methods Used for | Compliance oy
Permit Terms & Conditions Compliance Status Deviations
NON-RESALE GASOLINE STORAGE TANKS WITH CAPACITY GREATER THAN 250
GALLONS AND GASOLINE THROUGHPUT LESS THAN 120,000 GALLONS PER YEAR —
FILL PIPE:
a) The tank shall be equipped with a permanent submerged fill pipe, the end of which is
totally submerged when the liquid level is 6 inches from the bottom of the tank;
b) Threads and gaskets shall be kept vapor tight;
c) Fill pipe caps shall have a secure, intact gasket which latches completely and has no
structural defects;
Secti d) The fill pipe caps may only be removed to measure the gasoline depth in the tank, Standard operating
ection : X . . ) . - .
28 B4 deliver gasoline, or for testing, maintenance, and inspection of the vapor recovery procec_jures, . Continuous No
system; compliance reviews.
e) Overfill prevention equipment shall be kept vapor tight so that no emissions from the
tank can penetrate into the fill-pipe or atmosphere;
f)  Fill Pipe Obstructions:
(1) Any type of screen or obstruction in fill-pipe assemblies shall be removed as of
November 1, 1999 unless it is approved in writing by the Control Officer or is CARB-
certified per Rule 353 §503.4.
(2) A screen or other obstruction, allowed by Air Pollution Permit or CARB, shall be
temporarily removed by the owner/operator of a dispensing tank prior to inspection
by the Control Officer to allow measurements pursuant to this rule.
ABRASIVE BLASTING OPERATIONS: Standard operating Continuous
Section procedures; Term NA No
29 If the Permittee engages in abrasive blasting activities, the Permittee shall comply with the compliance reviews; during this
requirements of County Rule 312: Abrasive Blasting. recordkeeping. period.
CUTBACK AND EMULSIFIED ASPHALT: . .
Standard operating Continuous
Seé:(t)lon If the Permittee applies cutback and emulsified asphalt and other bitumens to roads, parking proce('jures, . . Term NA No
lots, driveways or other surfaces, the Permittee shall comply with the requirements of Count compllance' reviews, durlng this
’ y A Ply q y recordkeeping. period.
Rule 340: Cutback and Emulsified asphalt.
VOLATILE ORGANIC COMPOUNDS: Standard operating
Section procedures; Continuous No
31 The Permittee shall comply with all applicable conditions from County Rule 330: Volatile compliance reviews;

Organic Compounds.

recordkeeping.
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Compliance Certification

I, Andre Bodrog, as Responsible Official, Plant Manager for the APS Ocotillo Power Plant,
hereby certify that:

1. The applicable requirements for the Ocotillo Power Plant that are the basis of this
certification are set forth in the Ocotillo Title V Permit.

2. The Ocotillo Power Plant is in compliance with the applicable requirements listed in
the Ocotillo Title V Permit, and will comply with any additional requirements, if any,
become applicable during the permit term.

3. The methods used to determine compliance with the listed applicable requirements
are set forth in Section 4 of this permit application and in the Ocotillo Title V Permit.

4. Arizona Public Service Company will submit required semi-annual compliance
certifications no later than April 30, for operations between October 1 and March 31, and
the second report will be submitted no later than October 31, for operations between
April 1 and September 30. :

5. Based on information and belief formed after reasonable inquiry, the statement ahd
information in the permit application are true, accurate and complete.

‘;% Date: ”22‘)} Z,C)lﬁ

niife Bodrog '
Ocaotillo Plant Manager
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Appendix B.

Control Technology Review

Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
Arizona Public Service — Ocotillo Power Plant Modernization Project Updated January 23, 2015



Ocotillo Power Plant

Application to construct five (5) new natural gas-fired General Electric
LMS100 simple cycle gas turbine generators

Appendix B.

Control Technology Review

Best Available Control Technology (BACT) analysis for the natural gas-fired
General Electric LMS100 simple cycle gas turbine generators, cooling tower,
and emergency diesel generators.

Original Date: April, 2014
Updated: January 23, 2015

Prepared for:

Daps

Arizona Public Service
400 North 5" Street
Phoenix, Arizona 85004

www.aps.com

Prepared By:

@ RTP ENVIRONMENTAL ASSOCIATES INC.

koo oooooof 2027 Broadway, Suite B
Boulder, CO 80302




Executive Summary

This document is a control technology review and Best Available Control Technology (BACT) analysis
for the Ocotillo Power Plant Modernization Project. The location of the Ocotillo Power Plant is currently

classified as a serious nonattainment area for particulate matter less than 10 microns (PM,y), a marginal
nonattainment area for ozone, and an attainment or unclassified area for all other Prevention of
Significant Deterioration (PSD) regulated pollutants. With this application, APS is proposing to construct
5 new GTs and associated equipment, and permanently retire the existing Ocotillo steam electric
generating units 1 and 2. The Project will result in an emissions increase and a net emissions increase in
carbon monoxide (CO), particulate matter (PM), PM, 5, and greenhouse gas (GHG) emissions that are
above the PSD significant emission rates. Therefore, the PSD BACT requirements apply for these
pollutants, and this document presents the PSD BACT analyses.

The major source threshold in serious nonattainment areas for PM,, is 70 tpy and for VOC is 100 tpy.
With this application, APS is proposing a plant-wide PM;, emission cap of 63 tpy in accordance with
County Rule 201, (EMISSION CAPS) which limits the total potential emissions for the entire Ocotillo
Power Plant below the major source threshold for PM,o. In addition, the proposed fuel use limits on GTs
and operating hour limits on the emergency generators will limit VOC emissions below the major source
threshold for VOC. Therefore, after the Project the Ocotillo plant will be classified as a major
nonattainment area source for NOx emissions, and a minor nonattainment source for PM,q, and VOC
pollutants (and therefore will not be subject to the nonattainment area requirements for PM;, and VOC).
Based on the proposed limits in this application, the Project will not result in a significant net emissions
increase for NOy, therefore the Project is not subject to either the PSD nor NANSR program for this
pollutant.

MCAQD Rule 241, Section 301.2, requires the application of BACT to any modified stationary source if
the modification causes an increase in emissions above specified thresholds. The Provisions of Rule 241
do not apply to new major sources and major modifications to existing major sources subject to the
requirements of the PSD program at MCAQD Rule 240. As described in Section 4.45 of this application,
PSD BACT requirements already apply to CO, PM, PM, 5, and GHG pollutants. Therefore, Rule 241
BACT does not apply to these pollutants. Based on the proposed emission rates, the GTs alone exceed
the Rule 241 daily thresholds and trigger the Rule 241 BACT requirement for NOx, VOC, and PM,,.
Therefore, this air pollution control construction permit application includes Rule 241 BACT analyses for
NO4 and VOC, and the PSD PM and PM,s BACT analyses will meet the requirement for a Rule 241
PM,y BACT analysis.
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The proposed emission limits which represent BACT for the GTs are summarized in the following table.

PSD or County — o

Pollutant BACT Requirement Proposed BACT Emission Limit
Carbon Monoxide (CO) PSD BACT 6.0 ppmdv at 15% O, based on a 3-hour average.
Nitrogen Oxides (NOy) County BACT 2.5 ppmdv at 15% O,, based on a 3-hour average.
Particulate Matter 5.4 pounds per hour, combined filterable and
PM and PM, 5 PSD BACT condensable.
Particulate Matter County BACT 5.4 pounds per hour, combined filterable and
PM;, condensable.
Volatile Organic o
Compounds (VOC) County BACT 2.0 ppmdv at 15% O,, based on a 3-hour average.

1. Achieve an initial heat rate of no more than 8,742

N Btu/kWhr of gross electric output at 100% load.
Greenhouse Gases PSD BACT 2. 1,690 Ib COo/MWh of gross electric output,
(COze) .
based on a 12-month rolling average.
3. Prepare and follow a Maintenance Plan.
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Chapter 1. Control Technology Review
Methodology.

1.1 Best Available Control Technology (BACT).
The Clean Air Act defines “best available control technology” (BACT) as:

“...an emission limitation based on the maximum degree of reduction for each pollutant subject
to regulation under this Act emitted from or which results from any major emitting facility, which
the permitting authority, on a case-by-case basis, taking into account energy, environmental, and
economic impacts and other costs, determines is achievable for such facility through application
of production processes and available methods, systems, and techniques, including fuel cleaning,
clean fuels, or treatment or innovative fuel combustion techniques for control of each such
pollutant. In no event shall application of ‘best available control technology’ result in emissions
of any pollutants which will exceed the emissions allowed by any applicable standard established
pursuant to section 111 or 112 of this Act. Emissions from any source utilizing clean fuels, or
any other means, to comply with this paragraph shall not be allowed to increase above levels that
would have been required under this paragraph as it existed prior to November 15, 1990.”

Under the Maricopa County Air Pollution Control Regulations, Rule 100, Section 200.24, “best available
control technology” (BACT) means:

200.24 BEST AVAILABLE CONTROL TECHNOLOGY (BACT) - An emissions limitation,
based on the maximum degree of reduction for each pollutant, subject to regulation under
the Act, which would be emitted from any proposed stationary source or modification,
which the Control Officer, on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs, determines is achievable for such
source or modification through application of production processes or available methods,
systems, and techniques, including fuel cleaning or treatment or innovative fuel
combination techniques for control of such pollutant. Under no circumstances shall BACT
be determined to be less stringent than the emission control required by an applicable
provision of these rules or of any State or Federal laws (“Federal laws” include the EPA
approved State Implementation Plan (SIP)). If the Control Officer determines that
technological or economic limitations on the application of measurement methodology to a
particular emissions unit would make the imposition of an emissions standard infeasible, a
design, equipment, work practice, operational standard, or combination thereof may be
prescribed instead to satisfy the requirement for the application of BACT. Such standard
shall, to the degree possible, set forth the emissions reduction achievable by implementation
of such design, equipment, work practice or operation, and shall provide for compliance by
means which achieve equivalent results.

The BACT requirement applies for a given pollutant to each individual new or modified emission unit
when the project, on a facility-wide basis, has a significant net emissions increase for that pollutant.
Individual BACT determinations are performed on a unit-by-unit, pollutant-by-pollutant basis.
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1.2 Top Down BACT Methodology.

The U.S. EPA recommends a “top-down” approach in conducting a BACT or LAER analysis. This
method evaluates progressively less stringent control technologies until a level of control considered
BACT is reached, based on the environmental, energy, and economic impacts. The five steps of a top-
down BACT analysis are:

1. Identify all available control technologies with practical potential for application to the emission
unit and regulated pollutant under evaluation;

Eliminate all technically infeasible control technologies;
Rank remaining control technologies by effectiveness and tabulate a control hierarchy;

Evaluate most effective controls and document results; and

A

Select BACT, which will be the most effective practical option not rejected, based on economic,
environmental, and/or energy impacts.

The impact analysis of any BACT review includes an evaluation of environmental, energy, technical, and
economic impacts. The net environmental impact associated with a control alternative may be considered
if dispersion modeling analyses are performed. The energy impact analysis estimates the direct energy
impacts of the control alternatives in units of energy consumption. If possible, the energy requirements
for each control option are assessed in terms of total annual energy consumption. The most important
issue of the BACT review is generally the economic impact. The economic impact of a control option is
assessed in terms of cost effectiveness and ultimately, whether the option is economically reasonable. The
economic impacts are reviewed on a cost per ton controlled basis, as directed by the U.S. EPA’s Office of
Air Quality Planning and Standards (OAQPS) Cost Control Manual, Fifth Edition.

The EPA has consistently interpreted the statutory and regulatory BACT definitions as containing two
core requirements, which EPA believes, must be met by any BACT determination, irrespective of
whether it is conducted in a “top-down” manner. First, the BACT analysis must include consideration of
the most stringent available technologies: i.e., those that provide the “maximum degree of emissions
reduction.” Second, any decision to require a lesser degree of emissions reduction must be justified by an
objective analysis of “energy, environmental, and economic impacts” contained in the record of the
permit decisions.

1.3 Technical Feasibility.

Step 2 of the BACT analysis involves the evaluation of all of the identified available control technologies
from Step 1 to determine their technical feasibility. A control technology is technically feasible if it has
been previously installed and operated successfully at a similar emission source, or there is technical
agreement that the technology can be applied to the emission source. Technical infeasibility is
demonstrated through clear physical, chemical, or other engineering principles that demonstrate that
technical difficulties preclude the successful use of the control option.
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The technology must be commercially available for it to be considered as a candidate for BACT. EPA’s
New Source Review Workshop Manual, page B.12 states, “Technologies which have not yet been applied
to (or permitted for) full scale operations need not be considered available; an applicant should be able to
purchase or construct a process or control device that has already been demonstrated in practice.”

In general, if a control technology has been "demonstrated" successfully for the type of emission source
under review, then it would normally be considered technically feasible. For an undemonstrated
and “applicability” determine technical feasibility. Page B.17 of the New

b5

technology, “availability
Source Review Workshop Manual states:

Two key concepts are iImportant 1iIn determining whether an
undemonstrated technology is Tfeasible: Tavailability” and
“applicability.” As explained in more detail below, a technology
is considered "available"™ if it can be obtained by the applicant
through commercial channels or is otherwise available within the
common sense meaning of the term. An available technology is
"applicable”™ if it can reasonably be installed and operated on
the source type under consideration. A technology that is
available and applicable is technically feasible.

Availability in this context is Tfurther explained using the
following process commonly wused for bringing a control
technology concept to reality as a commercial product:

e concept stage;

e research and patenting;

e bench scale or laboratory testing;

e pilot scale testing;

e licensing and commercial demonstration; and
e commercial sales.

Applicability involves not only commercial availability (as evidenced by past or expected near-term
deployment on the same or similar type of emission source), but also involves consideration of the
physical and chemical characteristics of the gas stream to be controlled. A control method applicable to
one emission source may not be applicable to a similar source depending on differences in physical and
chemical gas stream characteristics.

1.4 Economic Feasibility.

Economic feasibility is normally evaluated according to the average and incremental cost effectiveness of
the control option. From the U.S. EPA’s New Source Review Manual, page B.31, average cost
effectiveness is the dollars per ton of pollutant reduced. The incremental cost effectiveness is the cost per
ton reduced from the technology being evaluated as compared to the next lower technology. The EPA
NSR Review Manual states that, “where a control technology has been successfully applied to similar

Air Pollution Control Construction Permit Application — Ocotillo Power Plant RTP Environmental Associates, Inc.
APPENDIX B: Control Technology Review. Updated January 23, 2015

-9.-



sources in a source category, an applicant should concentrate on documenting significant cost differences,
if any, between the application of the control technology on those sources and the particular source under
review”.

1.1.1 Average Cost Effectiveness.

In the EPA’s New Source Review Manual, page B.37, average cost effectiveness is calculated as:

Average Cost Effectiveness Control option annualized cost

($ per ton removed) Baseline emission rate — Control option emissions rate

The average cost effectiveness is based on the overall reduction in the air pollutant from the baseline
emission rate. In the draft Workshop Manual, the EPA states that the baseline emission rate represents
uncontrolled emissions for the source. However, the manual also states that when calculating the cost
effectiveness of adding controls to inherently lower emitting processes, baseline emissions may be
assumed to be the emissions from the lower emitting process itself.

1.1.2 Incremental Cost Effectiveness.

In addition to determining the average cost effectiveness of a control option, the U.S. EPA’s New Source
Review Manual states that the incremental cost effectiveness between dominant control options should
also be calculated. The incremental cost effectiveness compares the costs and emissions performance
level of a control option to those of the next most stringent control option:

Incremental Cost ($ per _ Control option annualized cost — Next control option annualized cost

incremental ton removed) Next control option emission rate — Control option emissions rate
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Chapter 2. Carbon Monoxide (CO)
Control Technology Review.

Carbon monoxide (CO) is emitted from simple cycle gas turbines as a result of incomplete combustion.
Therefore, the most direct approach for reducing CO emissions (and also reduce the other related
pollutants) is to improve combustion. Incomplete combustion also leads to emissions of volatile organic
compounds (VOC) and organic hazardous air pollutants (HAP) such as formaldehyde. CO emissions as
well as VOC and organic HAP emissions may also be reduced using post combustion control systems
including oxidation catalyst systems.

2.1 BACT Baseline.

There are no current State Implementation Plan (SIP) regulations or federal regulations applicable to CO
or VOC emissions from these simple cycle gas turbines.

Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1 requires the application of BACT to any new stationary
source which emits more than 550 Ibs/day or 100 tons/yr of carbon monoxide.

2.2 STEP 1. Identify All Available Control Technologies.

Table B2-1 is a summary of CO control technologies and emission limits for natural gas-fired simple
cycle gas turbines from the U.S. EPA's RACT/BACT/LAER database. The lowest reported emission
limit is 4 ppm for an F-class, 175 MW Siemens turbine. Note, however, that this emission limit is only
for operating loads above 70% of the maximum rated capacity of the turbine. This unit has additional CO
BACT limits of 10 ppm for loads between 60% and 70%, and 150 ppm for loads less than 60%. This F-
class turbine is a much larger gas turbine with a different design than the LMS100 aero derivative units,
and cannot meet a single CO emission limit across the wide range of loads that the proposed Ocotillo GTs
must operate across.

There are also three permits with a CO emission limit of 5 ppm, all located in New Jersey. Two of these
facilities utilize 68 MW Rolls Royce Trent turbines, and one utilizes General Electric LMS6000 gas
turbines. The BACT clearinghouse database does not include descriptions of the operating load range
over which the 5 ppm CO limit may apply. It does not appear that this BACT limit does not apply to the
low load operating ranges between 25% and 50% over which these proposed LMS100 gas turbines are
designed to operate.

Table B2-2 is a summary of CO emission limits for natural gas-fired simple cycle gas turbines from the
South Coast Air Quality Management District’s LAER/BACT determinations. The BACT emission
limits for similar sized turbines range from 6 to 10 parts per million on a dry volume basis (ppmdv),
corrected to 15% excess oxygen. Several determinations in 2012 concluded that the use of oxidation
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catalysts and a CO limit of 6.0 ppmdv at 15% O, is BACT. The San Joaquin Valley Air Pollution Control
District lists BACT for CO emissions from simple cycle gas turbines of 0.024 1b/mmBtu, equal to 10
ppmdv @ 15% O2.

This database indicates two major control technologies used to control CO and VOC emissions, including
Good Combustion Practices (GCP), and Oxidation Catalysts (OC). Included within the category of good
combustion practices is Water Injection (WI). There are several other potential advanced control
technologies including catalytic combustion (such as XONON) and catalytic absorption/oxidation
technology (such as SCONOx™),

Based on this review, the following technologies have potential for applicability to these turbines:

1. Good Combustion Practices (GCP)
2. Oxidation Catalyst (OC)
3. Catalytic Combustion and Catalytic Absorption/Oxidation (EMx or SCONOx™)

TABLE B2-1. Carbon monoxide (CO) control technologies and emission limits for natural gas-
fired simple cycle gas turbines from the U.S. EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE (IZ\/IOE'\'IIEQO%L ppmd\L/”ZL”ZIt'S% 0,
Great River Energy - Elk River Station MN 07/01/2008 oC 4
PSEG Fossil Kearny Generating Station NJ 10/27/2010 OC, GCP 5
Bayonne Energy Center NJ 09/24/2009 oC 5
Howard Down Station NJ 09/16/2010 oC 5
Arvah B. Hopkins Generating Station FL 10/26/2004 oC 6
Cheyenne Prairie Generating Station wY 08/28/2012 oC 6
Lonesome Creek Generating Station ND 09/16/2013 ocC 6
Pioneer Generating Station ND 05/14/2013 oC 6
EI Colton, LLC CA 01/10/2003 oC 6
Shady Hills Generating Station FL 01/12/2009 6.5
FPL Manatee Plant - Unit 3 FL 04/15/2003 GCP 7.4
Progress Bartow Power Plant FL 01/26/2007 GCP 8
FPL Martin Plant FL 04/16/2003 GCP 8
Louisville Gas And Electric Company KY 06/06/2003 GCP 9
Dahlberg Electric Generating Facility GA 05/14/2010 GCP 9
Bosque County Power Plant X 02/27/2009 GCP 9
ODEC - Marsh Run Facility VA 02/14/2003 GCP 9
ODEC - Louisa VA 03/11/2003 GCP 9
ODEC -Marsh VA 02/14/2003 GCP 9
ODEC - Louisa Facility VA 03/11/2003 GCP 9
Fairbault Energy Park MN 07/15/2004 GCP 10
Footnotes
OC means Oxidation Catalyst; GCP means Good Combustion Practices.
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TABLE B2-2. CO emission limits for natural gas-fired simple cycle gas turbines from the South
Coast Air Quality Management District’s LAER/BACT determinations.

reruronre [ 1oRene T coum,  Taveracrc
EI Colton, LLC 1/10/2003 GE LM6000 6.0 3-hr
Indigo Energy (Wildflower Energy LP) 7/13/2001 GE LM6000 6.0 1-hr
Los Angeles Dept of Water & Power 5/18/2001 GE LM6000 6.0 3-hr

2.3 STEP 2. Identify Technically Feasible Control Technologies.

2.3.1 Good Combustion Practices.

Good combustion practices including the use of water injection or dry low NO, combustion are effective
methods for controlling CO and VOC emissions from these gas turbines.

The most widely used combustion control technology for aero derivative gas turbines and gas turbines
with capacities less than 100 MW is water injection. An alternative to water injection is steam injection.
The injection of water or steam directly into the turbine combustor lowers the peak flame temperature and
reduces thermal NOy formation. Injection rates for both water and steam are usually described by a
water-to-fuel ratio, referred to as omega (), given on a weight basis (e.g., pounds of water per pound of
fuel). By controlling combustion conditions, this process minimizes NOyx, CO and VOC emissions.

A significant advantage of water injection for these simple cycle gas turbines is the ability to achieve
higher peak power output levels with water injection. The use of water injection increases the mass flow
through the turbine which increases power output, especially at high ambient temperatures when peak
power is often needed from these turbines. This is especially important for these gas turbines because the
Ocotillo Power Plant is located in a region with high ambient temperatures.

2.3.2 Oxidation Catalysts.

For natural gas turbines applications, the lowest CO and VOC emission levels have been achieved using
oxidation catalysts installed as post combustion control systems. The typical oxidation catalyst is a
rhodium or platinum (noble metal) catalyst on an alumina support material. This catalyst is typically
installed in a reactor with flue gas inlet and outlet distribution plates. CO and VOC react with oxygen
(Oy) in the presence of the catalyst to form carbon dioxide (CO,) and water (H,O) according to the
following general equations:

2C0 +0, — 2C0,
2C,Ho + 30+ 1)0, —  2nCO, + (2n+2)H,0

Acceptable catalyst operating temperatures range from 400 — 1,250 °F, with the optimum temperature
range of 850 - 1,100 °F. Below approximately 400 °F, catalyst activity (and oxidation potential) is
negligible. This temperature range is generally achievable with simple cycle gas turbines except at low
load startup and shutdown conditions. Oxidation catalysts have the potential to achieve approximately
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90% reductions in “uncontrolled” CO emissions at steady state operation. VOC reduction capabilities are
much less.

2.3.3 Catalytic Combustion.

Catalytic combustion involves the use of a catalyst to reduce combustion temperatures while increasing
combustion efficiency. In a catalytic combustor, fuel and air are premixed and passed through a catalyst
bed. In the bed, the mixture oxidizes at reduced temperatures. The improved combustion efficiency from
the catalyst has the potential to reduce CO formation to approximately 5 ppm. However, the cooler
combustion temperatures would decrease the Carnot efficiency of the turbines, since the efficiency for
converting heat into mechanical energy is determined by the temperature difference between heat source
and sink. The reduced unit efficiency is expected to be approximately 15%.

Catalytic combustion has the potential for application to most combustor types and fuels. However, the
catalyst has a limited operating temperature and pressure range, and the catalyst has the potential to fail
when subjected to the extreme temperature and pressure cycles that occur in simple cycle gas turbines.
Commercial acceptance of catalytic combustion by gas turbine manufacturers and by power generators
has been slowed by the need for durable substrate materials. Of particular concern is the need for catalyst
substrates which are resistant to thermal gradients and thermal shock.'

Catalytic combustors have not been commercialized for industrial gas turbines. Much of the development
of catalytic combustors has been limited to bench-scale tests of prototype combustors. Catalytica, Inc.,
(now owned by Renegy) developed Xenon Cool Combustion, a catalytic technology that combusts fuel
flamelessly. Other company’s such as Precision Combustion Inc. and Catacel™ have patented
technologies for catalytic combustors for gas turbines. However, we are not aware of any technologies
commercially available for large industrial turbines, and General Electric does not supply the LMS100
turbines with catalytic combustors. Therefore, this technology is not technically feasible for these GTs.

2.3.4 EMx™ Catalytic Absorption/Oxidation (SCONOx™).

EMx™ Catalytic Absorption/Oxidation (the second-generation of the SCONOx™ NOx Absorber
technology), available through EmeraChem, is based on a proprietary catalytic oxidation and absorption
technology. EMx™ uses a potassium carbonate (K,CO;) coated catalyst to reduce NOy and CO
emissions from natural gas fired gas turbines. The catalyst oxidizes carbon monoxide (CO) to carbon
dioxide (CO,), and nitric oxide (NO) to nitrogen dioxide (NO,). The NO, absorbs onto the catalyst to
form potassium nitrite (KNO,) and potassium nitrate (KNOs). Dilute hydrogen gas is periodically passed
across the surface of the catalyst to regenerate the K,CO; catalyst coating. The regeneration cycle
converts KNO, and KNOj; to K,CO;, water (H,0), and elemental nitrogen (N,). This makes the K,CO;
available for further absorption and the water and nitrogen are exhausted.

' R.E. Hayes and S.T. Kolaczkowski, Introduction to Catalytic Combustion (Amsterdam: Gordon and Breach
Science Publishers, 1997); E.M. Johansson, D. Papadias, P.O. Thevenin, A.G. Ersson, R. Gabrielsson, P.G. Menon,
P.H. Bjornbom and S.G. Jaras, “Catalytic Combustion for Gas Turbine Applications,” Catalysis 14 (1999): 183-235.

Air Pollution Control Construction Permit Application — Ocotillo Power Plant RTP Environmental Associates, Inc.
APPENDIX B: Control Technology Review. Updated January 23, 2015

-14 -



Because the operation of EMx™ to oxidize CO to CO, is similar to the use of an oxidation catalyst, there
is effectively no difference between EMx™ and an oxidation catalyst in terms of CO control. Therefore,
EMx™ and an oxidation catalyst may be treated as the same technology for CO control.

2.4 STEP 3. Rank the Technically Feasible Control Technologies.

Based on the above analysis, the use of Good Combustion Practices (GCP), including water injection, and
the use of oxidation catalysts as a post combustion control system are technically feasible control options.
Given that the lowest BACT emission limit identified cannot be achieved at loads less than 70%, and that
the Ocotillo GTs must operate over a wide range of loads from 25% to 100% of the rated turbine capacity,
Table B2-3 summarizes the technically feasible CO control technologies and expected achievable
emission rates for these GTs.

TABLE B2-3. Achievable emission rates for technically feasible CO and VOC control technologies.

Achievable
Control Option Emission Rate, Averaging Period
ppmdyv at 15% O,
Good Combustion Practices plus Oxidation Catalysts 6.0 3-hour
Good Combustion Practices 20.0 3-hour

2.5 STEP 4. Evaluate the Most Effective Controls.

The use of good combustion practices in combination with oxidation catalysts would achieve the greatest
reductions in CO (and VOC) emissions. Although the use of oxidation catalysts would achieve the
greatest reductions in CO (and VOC) emissions from these GTs, the use of oxidation catalysts would
increase operating costs and reduce the thermal efficiency of these GTs by increasing auxiliary power
requirements and by increasing back pressure against the CTG exhaust which reduces power output.
However, the reduced power output is expected to be less than 1% of the gross output of these GTs.

2.6 STEP 5. Proposed Carbon Monoxide (CO) BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of good combustion
practices (water injection) in combination with the use of oxidation catalysts represents the best available
control technology (BACT) for the control of CO emissions from the proposed GE LMS100 simple-cycle
gas turbines. APS proposes the following limits as BACT for the control of CO emissions from the GTs:

1. Carbon monoxide (CO) emissions may not exceed 6.0 parts per million,
dry, volume basis (ppmdv), corrected to 15% O,, based on a 3-hour
average, when operated during periods other than startup/shutdown and
tuning/testing mode.
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Chapter 3. Nitrogen Oxides (NOy)
Control Technology Review.

Based on the PSD applicability analysis in Chapter 4 of the construction permit application, the proposed
Ocotillo Generation Project will not result in a significant net emissions increase for nitrogen oxides
(NOy) emissions. Therefore, the Project is not a major modification for NOx emissions, and the Project is
therefore not subject to the application of BACT under the PSD program. However, Maricopa County’s
Air Pollution Control Regulations, Rule 241, Permits for New Sources and Modifications to Existing
Sources, Section 301.1, requires the application of BACT to any new stationary source which emits more
than 150 Ibs/day or 25 tons/yr of nitrogen oxides (NOy). Based on the emission limits in this application,
the proposed new GTs would have maximum daily NO, emissions (based on continuous, full load
operation of all 5 GTs combined) in excess of these thresholds. Therefore, these GTs are subject to Rule
241, Section 301.1. Therefore, the following BACT analysis is being conducted to comply with
Maricopa County Rule 241, Section 301.1.

In accordance with Maricopa County Air Quality Department’s memorandum “REQUIREMENTS,
PROCEDURES AND GUIDANCE IN SELECTING BACT and RACT”, revised July, 2010, section 8§,
“To streamline the BACT selection process, the Department will accept a BACT control technology for
the same category of industry as listed by the South Coast Air Quality Management District (SCAQMD),
SIVACD, or the BAAQMD, or other regulatory agencies accepted by the Department as a viable
alternative. Sources who opt to select control technology for the same or similar source category accepted
by the air quality management districts in California may forgo the top-down analysis described above.”
The following is an analysis of recent NOy BACT determinations in California. Arizona Public Service
(APS) proposes a BACT level which reflects these NOx BACT determinations.

Nitrogen oxides (NOy) consist of both nitrogen oxide (NO), and nitrogen dioxide (NO,). During
combustion, NO usually accounts for about 90% of the total NO, emissions. However, since NO is
converted to NO, in the atmosphere, the mass emission rate of NOy is usually reported as NO,.

NOy is formed during combustion by two major mechanisms; thermal formation (“Thermal NO,”), and
fuel formation (“Fuel NO,”). Thermal NOj results from the high temperature oxidation of nitrogen (N,)
and oxygen (O;). In this mechanism, N, is supplied from air, which is 78% N, by volume. Thermal NO,
formation increases exponentially with temperature, becoming significant at temperatures above 2800 °F.
Fuel NOy results from the oxidation of organic nitrogen compounds in the fuel. Because fuel bound
nitrogen is more easily converted to NO, during combustion, nitrogen levels in fuel have a significant
impact on NO, formation. However, since natural gas has only trace organic nitrogen compounds,
thermal NO is the primary source of NO, emissions from natural gas-fired gas turbines.
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3.1 BACT Baseline.

3.1.1 Standards of Performance for Stationary Gas turbines, 40 CFR Part 60,
Subpart KKKK.

The standards of performance for stationary gas turbines under 40 CFR Part 60, Subpart KKKK regulate
emissions from these GTs and are incorporated by reference in County Rule 360 § 301.84. Each of the
proposed new natural gas-fired GE Model LMS100 simple cycle gas turbines has a maximum design heat
input capacity of 970 mmBtu per hour. The applicable standards in 40 CFR Part 60, Subpart KKKK,
Table 1 are summarized below.

Excerpts from Table 1 to 40 CFR Part 60, Subpart KKKK: NO, emission limits
for new stationary gas turbines.

Gas turbine heat input at

peak load (HHV) NO, emission standard

Gas turbine type

New, modified, or reconstructed 15 ppm at 15 percent O, or
turbine firing natural gas. Greater than 850 mmBtu/hr 0.43 Ib/MWh

3.2 BACT Control Technology Determinations.

Table B3-1 is a summary of NO, emission limits for similar simple cycle gas turbines. These facilities
and emission limits are from the South Coast Air Quality Management District (SCAQMD), San Joaquin
Valley Air Quality District (SJVACD), the Bay Area Air Quality Management District (BAAQMD), and
the U.S. EPA’s RACT/BACT/LAER Clearinghouse. It is important to limit the review of BACT limits to
similar sized simple-cycle gas turbines, and not include BACT limits from large combined-cycle gas
turbines, which cannot be used for the quick start requirements of the Ocotillo Modernization Project.

3.3 Available Control Technologies.

Recent BACT determinations from the U.S. EPA’s RACT/BACT/LAER Clearinghouse indicates three
major control technologies used to control NOy emissions: 1. Dry Low NOy (DLN) Combustion, 2.
Water or Steam Injection (WI or SI), and 3. Selective Catalytic Reduction (SCR), including hot SCR.
Advanced technologies which have been considered in BACT analyses include catalytic combustion and
the EMx™ Catalytic Absorption/Oxidation process. Finally, selective non-catalytic reduction (SNCR) is
an available NOy control technology for boilers and other external combustion sources.

As noted in the CO control technology review, catalytic combustors have not been commercialized for
industrial gas turbines. We are not aware of any technologies commercially available for large industrial
turbines, and General Electric does not supply the LMS100 turbines with catalytic combustors.
Therefore, this technology is not technically feasible for these GTs.
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TABLE B3-1. Recent NO, BACT limits for simple-cycle, natural gas-fired gas turbines.

Facility State PS;Teit Control pp':an;tLligl/i;’oz Avpeer;':ilgijng

Pio Pico Energy Center CA Nov 2012 WI and SCR 2.5 1-hr
Walnut Creek Energy Park CA May 2011 WIand SCR 2.5 1-hr
TID Almond 2 Power Plant CA Dec 2010 WI and SCR 2.5 1-hr
PSEG Kearny Gen. Station NJ Oct 2010 SCR 2.5

Howard Down Station NJ Sep 2010 SCR 2.5

Canyon Power Plant CA Mar 2010 WI and SCR 2.5 60 min
El Cajon Energy CA Dec 2009 WI and SCR 2.5 1-hr
Orange Grove Energy CA Dec 2008 WI and SCR 2.5 1-hr
Miramar Energy Facility II CA Nov 2008 WI and SCR 2.5 3-hr
Escondido Energy Center CA Jul 2008 WI and SCR 2.5 1-hr
Starwood Power — Midway CA Jan 2008 WI and SCR 2.5 1-hr
Panoche Energy CA Dec 2007 WI and SCR 2.5 1-hr
Niland Power Plant CA Oct 2006 WI and SCR 2.5 1-hr
El Colton CA Jan 2003 SCR 3.5 3-hr
Lambie Energy Center CA Dec 2002 SCR 2.5 3-hr
CalPeak Power El Cajon CA Jun 2001 SCR 35 1-hr
Lonesome Creek Gen. Station ND Sep 2013 SCR 5

Pioneer Generating Station ND May 2013 SCR 5

Cheyenne Prairie Gen. Station wY Aug 2012 SCR 5

Footnotes

WI means water injection; SCR means selective catalytic reduction.

3.3.1 Selective Catalytic Reduction (SCR).

Selective Catalytic Reduction (SCR) is a flue gas treatment technique for the reduction of NOy emissions
which uses an ammonia (NH;) injection system and a catalytic reactor. An SCR system utilizes an
injection grid which disperses NH; in the flue gas upstream of the catalyst. NH; reacts with NOy in the
presence of the catalyst to form nitrogen (gas) and water according to the following equations:

4NH; + 4NO + O, - 4N, + 6H,0
4NH3 + 2N02 + 02 d 3N2 + 6H20

Catalysts are substances which evoke chemical reactions that would otherwise not take place, and act by
providing a reaction mechanism that has a lower activation energy than the uncatalyzed mechanism. For
SCR, the catalyst is usually a noble metal, a base metal (titanium or vanadium) oxide, or a zeolite-based
material. Noble metal catalysts are not typically used in SCR because of their very high cost. To achieve
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optimum long-term NO, reductions, SCR systems must be properly designed for each application. In
addition to critical temperature considerations, the NH; injection rate must be carefully controlled to
maintain an NH3/NOy molar ratio that effectively reduces NOy. Excessive ammonia injection will result
in NH; emissions, called ammonia slip.

SCR has the capability to make substantial reductions in NO, emissions. For these simple cycle gas
turbines, the use of SCR is expected to reduce NO, emissions by 80 - 90%. This reduction range would
equate to emission rates of 2.5 to 5 ppm.

3.3.2 Selective Non-Catalytic Reduction (SNCR).

In a selective non-catalytic reduction (SNCR) control system, urea or ammonia is injected into boilers
where the flue gas temperature is approximately 1,600 °F to 2,100 °F. At these temperatures, urea
[CO(NH,),] or ammonia [NHj;], reacts with NO,, forming elemental nitrogen [N;] and water without the
need for a catalyst. The overall NOy reduction reactions are similar to those for SCR. Multiple injection
points are required to thoroughly mix the reagent into the boiler furnace. The limiting factor for a SNCR
system is the ability to contact the NO, with the reagent as the concentration decreases without resulting
in excessive ammonia slip, and without excessive ammonia decomposition before the NO, emissions can
be reduced.

SNCR has been widely used in circulating fluidized bed (CFB) boilers where the high alkaline ash
loading of the CFB boilers makes ‘high dust’ loading SCR systems technically infeasible. However, the
time and temperature range for SNCR is not compatible with gas turbines. We are not aware of the
application of SNCR to any gas turbine either in the U.S. or worldwide. Therefore, SNCR is not a
technically feasible control technology for the Paris gas turbines.

3.3.3 EMx™ Catalytic Absorption/Oxidation (formerly SCONOx™).

EMx™ Catalytic Absorption/Oxidation (the second-generation of the SCONOx™ NOx Absorber
technology), available through EmeraChem, is based on a proprietary catalytic oxidation and absorption
technology. EMx™ uses a potassium carbonate (K,CO;) coated catalyst to reduce NOy and CO
emissions from natural gas fired gas turbines. The catalyst oxidizes carbon monoxide (CO) to carbon
dioxide (CO,), and nitric oxide (NO) to nitrogen dioxide (NO,). The NO, absorbs onto the catalyst to
form potassium nitrite (KNO,) and potassium nitrate (KNOs). Dilute hydrogen gas is periodically passed
across the surface of the catalyst to regenerate the K,CO; catalyst coating. The regeneration cycle
converts KNO, and KNOj; to K,CO;, water (H,0), and elemental nitrogen (N,). This makes the K,CO;
available for further absorption and the water and nitrogen are exhausted.

ABB Alstom Power purchased a proprietary technology called SCONOx™ from Goal Line
Environmental Technologies. A SCONOx™ gystem has been in operation since December of 1996 on
the 30 MW Sun Law Energy Federal cogeneration plant in Vernon, California. Since August of 1999,
SCONOx has been in operation on a 5 MW cogeneration plant at Genetics Institute in Andover,
Massachusetts. The Redding Electric Utility in Redding, California installed a SCONOx™ system on a
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43 MW combined cycle plant in 2002. ABB Alstom Power subsequently completed design of a scaled-
up SCONOx™ system for 100 MW and greater combined cycle gas turbines.

A significant advantage of SCONOx™ is that it does not require ammonia or urea as a reagent. However,
SCONOx™ is designed for operation at temperatures of 300 °F to 700 °F. Therefore, SCONOX™ has
potential application to combined cycle and cogeneration gas turbines which have lower exhaust gas
temperatures than simple cycle CTs. This operating range is too low for the exhaust gas temperatures
from the proposed LMS100 gas turbines.

3.4 Proposed NO, BACT Determination.

Arizona Public Service (APS) has concluded that the use of good combustion practices (water injection)
in combination with the use of selective catalytic reduction (SCR) represents the best available control
technology (BACT) for the control of NO, emissions from the proposed GE LMS100 simple-cycle gas
turbines. This BACT determination is the same as BACT determinations that have been approved by the
South Coast Air Quality Management District (SCAQMD), SIVACD, or the BAAQMD.

Based on this analysis, APS proposes the following limits as BACT for the control of NO, emissions
from the new GTs:

1. Nitrogen oxide (NOy) emissions may not exceed 2.5 parts per million,
dry, volume basis (ppmdv), corrected to 15% O,, based on a 3-hour
average, when operated during periods other than startup/shutdown and
tuning/testing mode.
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Chapter 4. PM, PMo, and PM, s Control
Technology Review.

Emissions of particulate matter (PM), particulate matter with aerodynamic particle sizes less than 10
microns (PM,), and particulate matter with aerodynamic particle sizes less than 2.5 microns (PM,;5) from
gas turbines result from PM in the combustion air, from ash in the fuel and injected water, and from
products of incomplete combustion. For this analysis, all PM emissions from the gas turbines are also
assumed to be PM;y and PM, s emissions. Since natural gas virtually no inorganic ash, fuel ash is not a
significant source of PM emissions. As a result, the primary sources of PM emissions from these gas
turbines is expected to result from products of incomplete combustion, from solids in the water used for
water injection, turbine wear, and particulate matter in the ambient air.

PM which exists as a solid or liquid at temperatures of approximately 250 °F are measured using U.S.
EPA’s Reference Method 5 orl7 and are commonly referred to as “front half” emissions. Particulate
matter which exists as a solid or liquid at the lower temperature of 32 °F are measured using U.S. EPA’s
Reference Method 202, and is commonly referred to as “back half” or “condensable” PM. Condensable
PM may include acid gases such as sulfuric acid mist, volatile organic compounds (VOC) and other
materials, but does not include condensed water vapor. Because of these different temperatures at which
PM emissions are measured, the amount of PM measured from a source will depend upon the reference
methods used.

FIGURE B4-1. Reference Method 5 and Reference Method 202 sample train.
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4.1 BACT Baseline.

There are currently no emission standards for combustion or gas turbines under the New Source
Performance Standards.

4.2 STEP 1. Identify All Available Control Technologies.

Table B4-1 is a summary of PM control technologies and emission limits for natural gas-fired simple
cycle gas turbines from the U.S. EPA's RACT/BACT/LAER database. Note that of the 32 emission
limits from the U.S. EPA’s RBLC database summarized in Table B4-1, 23 of the permitted emission
limits (72% of the permitted sources) are stated as a mass emission rate, expressed in pounds of PM per
hour. The available technologies for the control of PM emissions from natural gas-fired gas turbines
identified in this database includes the use of good combustion practices and low ash / low sulfur fuels as
the PM control technologies used in practice. Good combustion practices include dry low NO, (DLN)
combustion and water injection.

In summary, the following PM, PM,,, and PM, s control technologies were identified for natural gas-fired
gas turbines:

1. Good Combustion Practices, including:
a. Dry Low NO, (DLN) Combustion, and
b. Water Injection (WI)

2. Low Ash / Low Sulfur Fuel (i.e., natural gas).

Gas turbines are internal combustion engines. Numerous other PM control systems are also available for
solid fuel-fired external combustion sources such as boilers and process heaters, including fabric filter
baghouses, electrostatic precipitators (ESP), wet scrubbers, and mechanical systems such as cyclones and
multiclones. However, we are not aware of any examples where these control systems have been applied
to natural gas-fired gas turbines. This is because natural gas-fired gas turbines already have very low PM
emission rates similar to or even less than the controlled emission rates from solid fuel-fired boilers after
the use of these post combustion control systems. In addition, the high exhaust gas flowrates and high
exhaust gas temperatures from simple cycle gas turbines are not compatible with these PM control
technologies intended primarily for solid fuel-fired boilers.

The lowest reported BACT emission limit, stated in equivalent lb/mmBtu, is 0.0049 Ib/mmBtu for the
Michoud Electric Generating Plant. This proposed unit was a phased combustion turbine project
consisting of 175 MW F-class gas turbines which were ultimately intended to operate in combined cycle
mode. These turbines were first permitted to operate in simple cycle mode without SCR or oxidation
catalysts. Therefore, booth the size of the turbines and the lack of control systems make renders this
BACT entry irrelevant to the Ocotillo LMS100 BACT analysis, since SCR and oxidation catalysts are
potential sources of PM emissions. Finally, this project was never constructed.
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TABLE B4-1. Recent PM BACT limits for simple-cycle, natural gas-fired gas turbines.

Permit Limit, Equivalent
Facility state | Pt Thr&t‘tgh' Unit —= Stated . caII(;liJrInaitte "
Limit Units Ib/mmBtu
Michoud Electric Generating Plant LA Oct-04 1,595 | mmBtu/hr 7.85 | Ib/hr 0.0049
Pio Pico Energy Center CA Feb-14 300 | MW 0.0053 | Ib/mmBtu 0.0053
Goodsprings Compressor Station NV May-06 98 | mmBtu/hr 0.0066 | 1b/mmBtu 0.0066
Dayton Power and Light Company OH Mar-06 1,115 | mmBtu/hr 8.0 | Ib/hr 0.0072
Sabine Pass LNG Terminal LA Dec-11 286 | mmBtu/hr 2.1 | lb/hr 0.0073
Warren Peaking Power Facility MS Jan-03 960 | mmBtu/hr 7.0 | Ib/hr 0.0073
R.M. Heskett Station ND Feb-13 986 | mmBtu/hr 7.3 | Ib/hr 0.0074
Bayonne Energy Center NJ Sep-09 603 | mmBtu/hr 5.0 | Ib/hr 0.0083
Western Farmers Elec. Anadarko OK Jun-08 463 | mmBtu/hr 4.0 | lIb/hr 0.0086
Moselle Plant MS Dec-04 1,143 | mmBtu/hr 10.0 | Ib/hr 0.0087
Calcasieu Plant LA Dec-11 1,900 | mmBtu/hr 17.0 | Ib/hr 0.0089
SMEPA - Silver Creek Generating MS May-03 1,109 | mmBtu/hr 10.0 | Ib/hr 0.0090
Fairbault Energy Park MN Jul-04 1,663 | mmBtu/hr 0.010 | Ib/mmBtu 0.0100
Bosque County Power Plant TX Feb-09 170 | MW 0.010 | Ib/mmBtu 0.0100
South Harper Peaking Facility MO Dec-04 1,455 | mmBtu/hr 15.25 | Ib/hr 0.0105
Rincon Power Plant GA Mar-03 172 | MW 0.011 | Ib/mmBtu 0.0110
ODEC - Louisa Facility VA Mar-03 1,624 | mmBtu/hr 18.0 | 1b/hr 0.0111
ODEC - Marsh Run Facility VA Feb-03 1,624 | mmBtu/hr 18.0 | Ib/hr 0.0111
ODEC - Louisa VA Mar-03 1,624 | mmBtu/hr 18.0 | Ib/hr 0.0111
ODEC —Marsh VA Feb-03 1,624 | mmBtu/hr 18.0 | Ib/hr 0.0111
ODEC - Louisa Facility VA Mar-03 901 | mmBtu/hr 10.0 | Ib/hr 0.0111
ODEC - Louisa VA Mar-03 901 | mmBtu/hr 10.0 | Ib/hr 0.0111
Pioneer Generating Station ND May-13 451 | mmBtu/hr 54 | Ib/hr 0.0120
CPV St Charles MD Nov-08 0.012 | Ib/mmBtu 0.0120
Lonesome Creek Gen. Station ND Sep-13 412 | mmBtu/hr 5.0 | Ib/hr 0.0121
Texas Genco Units 1 and 2 X Sep-05 550 | mmBtu/hr 7.0 | Ib/hr 0.0127
Rawhide Energy Station CcO Aug-07 1,400 | mmBtu/hr 18.0 | Ib/hr 0.0129
Dayton Power & Light Energy LLC OH Dec-09 15,020 | hr/year 0.013 | Ib/mmBtu 0.0130
Chickahominy Power VA Jan-03 1,862 | mmBtu/hr 27.0 | Ib/hr 0.0145
Roquette America IA Jan-03 495 | mmBtu/hr 0.020 | Ib/mmBtu 0.0200
Texas Genco Units 1 and 2 TX Sep-05 550 | mmBtu/hr 11.5 | Ib/hr 0.0209
Talbot Energy Facility GA Jun-03 108 | MW 0.023 | Ib/mmBtu 0.0230
Footnotes
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4.3 STEP 2. Identify Technically Feasible Control Technologies.

The following PM, PM,,, and PM,s control technologies were identified for natural gas-fired gas
turbines:

1. Good Combustion Practices, including:
a. Dry Low NOy (DLN) Combustion, and
b. Water Injection (WI)

2. Low Ash/ Low Sulfur Fuel (i.e., natural gas).

As noted in Step 1, gas turbines are internal combustion engines. Numerous other PM control systems
are available for solid fuel-fired external combustion sources such as boilers and process heaters,
including fabric filter baghouses, electrostatic precipitators (ESP), wet scrubbers, and mechanical systems
such as cyclones and multiclones. However, we are not aware of any examples where these control
systems have been applied to natural gas-fired gas turbines. This is because natural gas-fired gas turbines
already have very low PM emission rates similar to or even less than the controlled emission rates from
solid fuel-fired boilers after the use of these post combustion control systems. In addition, the high
exhaust gas flowrates and high exhaust gas temperatures from simple cycle gas turbines are not
compatible with these PM control technologies intended for solid fuel-fired boilers.

Because there is no evidence that the use of post combustion PM control systems such as fabric filter
baghouses could actually reduce the already very low PM emission rates from gas turbines, and because
the exhaust gas temperatures from simple cycle CTs are much higher than the maximum design
temperatures for these PM control systems, fabric filter baghouses, electrostatic precipitators (ESP), wet
scrubbers, and mechanical systems such as cyclones and multiclones are not technically feasible control
technologies for the control of PM emissions from these gas turbines.

4.3.1 Good Combustion Practices.

Good combustion practices including the use of water injection or dry low NO, combustion are effective
methods for controlling CO and VOC emissions from these gas turbines.

The most widely used combustion control technology for aero derivative gas turbines and gas turbines
with capacities less than 100 MW is water injection. An alternative to water injection is steam injection.
The injection of water or steam directly into the turbine combustor lowers the peak flame temperature and
reduces thermal NOy formation. Injection rates for both water and steam are usually described by a
water-to-fuel ratio, often referred to as omega (Q), given on a weight basis (e.g., pounds of water per
pound of fuel). By carefully controlling combustion conditions, this process minimizes NO,, CO and
VOC emissions.

A significant advantage of water injection for these simple cycle gas turbines is the ability to achieve
higher peak power output levels with water injection as compared to DLN combustion. The use of water
injection increases the mass flow through the turbine which increases power output, especially at high
ambient temperatures when peak power is often needed from these turbines. This is especially important
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for these gas turbines because the Ocotillo Power Plant is located in a region with high ambient
temperatures. The use of the GE Model LMS100 GTs with dry low NO4 combustion has a maximum
gross electric output of 99 MW, versus 103 MW for the water injected combustors.

It is important to note that neither DLN combustors nor water injection can operate at loads below
approximately 50% of the maximum rated load. Because these are peaking GTs, these units will not be
operated at loads below 50% of rated load, except during periods of startup and shutdown. Finally,
emissions data does not indicate that PM emissions are substantially different whether DLN or water
injection is used. Therefore, for PM emissions, the maximum PM emission rate would be the same for
either water injection or DLN combustion.

4.3.2 Low Ash /Low Sulfur Fuel.

PM, PM,,, and PM, 5 emissions from gas turbines can be affected by ash and inorganic sediments in the
fuel, and by the level of sulfur compounds in the fuel. While the inorganic ash and sediments may be
emitted directly as particulate matter, sulfur compounds are emitted primarily as sulfur dioxide (SO,).
However, because of the high excess oxygen levels and high temperatures in the exhaust gas of gas
turbines, SO, may be further oxidized to sulfur trioxide (SO;). While SO; is a gas, SO; will
spontaneously react with water when temperatures drop below the acid dew point to form sulfuric acid
(H,S0O,). Sulfuric acid mist is condensable PM, and, by definition, it is also a part of the PM, 5 emissions.

Regardless of the reaction mechanisms, natural gas is a very low ash and a very low sulfur fuel. In fact,
natural gas has the lowest ash and sulfur content of the available fossil fuels.

4.4 STEP 3. Rank the Technically Feasible Technologies.

Based on the above analysis, the use of low ash and low sulfur containing fuels including natural gas, and
the use of good combustion practices using water injection, are technically feasible control options for
these gas turbines. The use of these controls is expected to achieve a PM, PM,, and PM, 5 emission rate
in the range of 0.0053 to 0.0066 Ib/mmBtu of heat input (the two lowest relevant emission limits listed in
Table B4-1).

45 STEP 4. Evaluate the Most Effective Controls.

APS proposes to utilize the available PM, PM,, and PM, 5 control technologies, including the use of low
ash and low sulfur fuel (natural gas) in combination with the use of good combustion practices (water
injection) as the best available control technology. Therefore, further evaluation is unnecessary.
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4.6 STEP5. Proposed PM, PMyg, and PM,s BACT Determination.

Arizona Public Service (APS) has concluded that the use of good combustion practices (water injection)
in combination with low sulfur fuel (natural gas) represents the best available control technology (BACT)
for the control of particulate matter (PM), PM;,, and PM, s emissions from the proposed GE LMS100
simple-cycle gas turbines. The lowest emission limits reported in EPA's RACT/BACT/LAER database
for simple cycle GTs range from 0.0053 to 0.0066 lb/mmBtu. Using the full load heat input rate for the
Ocotillo LMS100 GTs of 970 mmBtu/hr, these reported emission limits range from 5.0 to 6.2 Ib/hr.

The lowest report emission limit is for the Pio Pico Energy Center (PPEC), and is based on a recent
BACT determination by EPA Region 9. Region 9 originally established the PM,, and PM, s PPEC BACT
limit at 0.0065 Ib/mmBtu. In response to an Environmental Appeals Board decision, EPA revised their
BACT analysis by reviewing the lowest permitted emission limits and recent stack test data for similar
sized natural gas-fired CTs. Region 9 considered a number of technical factors with the potential to
impact the reliability and usefulness of the stack test data in projecting achievable emissions. EPA noted
that there was significant variability in the test data from the three facilities analyzed. In addition, data for
two of the three facilities reviewed was from the initial compliance tests on new units, while for the third
facility the emission units were only four years old. EPA noted in its analysis that CTs are expected to
last more than 20 to 30 years. It is unclear how much PM emissions may vary as the equipment ages and
therefore it would be inappropriate to rely only on this emissions data to set a limit that is achievable on
an ongoing basis over the life of the equipment. Setting a BACT limit based on limited testing of new
units may not address long-term achievable emissions.

EPA’s review focused on three facilities that were all located in the same region, and stated that because
fuel sulfur content is one of the main contributors to PM emissions from gas turbines, and because the
sulfur content in natural gas varies by region, that it was appropriate to use data from the same region in
California as the PPEC for setting the PM emission limit. EPA’s revised BACT analysis concluded that a
BACT emission limit of 0.0055 Ib/mmBtu would be appropriate. An emission rate of 0.0055 Ib/mmBtu
is equal to a mass emission rate of 5.34 1b/mmBtu at the rated heat input of 970 mmBtu per hour for the
proposed GTs. However, the applicant requested a BACT limit of 0.0053 Ib/mmBtu, which EPA
accepted as the final permit limit.

Given that sulfur content in natural gas fuel varies by region and will also vary over time, and allowing
for variability in test results over the long-term operating life of the proposed GTs, APS proposes the
following BACT emission limit for the control of particulate matter (PM), PM,o, and PM, 5 emissions
from the new GTs:

1. Particulate matter (PM), PM,o, and PM, s emissions may not exceed
5.4 pounds per hour, based on a 3-hour average.

Air Pollution Control Construction Permit Application — Ocotillo Power Plant RTP Environmental Associates, Inc.
APPENDIX B: Control Technology Review. Updated January 23, 2015

-26 -



Chapter 5. Volatile Organic Compound
(VOC) Control Technology Review.

Based on the PSD applicability analysis in Chapter 4 of the construction permit application, the proposed
Ocotillo Generation Project will not result in a significant net emissions increase for volatile organic
compound (VOC) emissions. Therefore, the Project is not a major modification for VOC emissions, and
the Project is therefore not subject to the application of BACT under the PSD program. However,
Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1, requires the application of BACT to any new stationary
source which emits more than 150 lbs/day or 25 tons/yr of VOC emissions. Based on the emission limits
in this application, the proposed new GTs would have maximum daily VOC emissions in excess of these
thresholds. Therefore, the following BACT analysis is being conducted to comply with Maricopa County
Rule 241, Section 301.1.

In accordance with Maricopa County Air Quality Department’s memorandum “REQUIREMENTS,
PROCEDURES AND GUIDANCE IN SELECTING BACT and RACT?”, revised July, 2010, section 8§,
“To streamline the BACT selection process, the Department will accept a BACT control technology for
the same category of industry as listed by the South Coast Air Quality Management District (SCAQMD),
SIVACD, or the BAAQMD, or other regulatory agencies accepted by the Department as a viable
alternative. Sources who opt to select control technology for the same or similar source category accepted
by the air quality management districts in California may forgo the top-down analysis described above.”
The following is an analysis of recent VOC BACT determinations in California. Arizona Public Service
(APS) proposes a BACT level which reflects these VOC BACT determinations.

Like CO emissions, VOC is emitted from simple cycle gas turbines as a result of incomplete combustion.
Therefore, the most direct approach for reducing VOC emissions (and also reduce the other related
pollutants) is to improve combustion. Incomplete combustion also leads to emissions of organic
hazardous air pollutants (HAP) such as formaldehyde. VOC and organic HAP emissions may also be
reduced using post combustion control systems including oxidation catalyst systems.

5.1 BACT Baseline.

Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1, requires the application of BACT to any new stationary
source which emits more than 150 Ibs/day or 25 tons/yr of VOC emissions. Based on the emission limits
in this application, the proposed new GTs would have maximum daily VOC emissions of 37 tons per

year.
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5.2 BACT Control Technology Determinations.

Table B5-1 is a summary of VOC emission limits for similar simple cycle gas turbines. These facilities
and emission limits are from the South Coast Air Quality Management District (SCAQMD), San Joaquin
Valley Air Quality District (SJVACD), the Bay Area Air Quality Management District (BAAQMD), and
the U.S. EPA’s RACT/BACT/LAER Clearinghouse. The BAAQMD identifies BACT for POCs of 2.0
ppmdv at 15% O,. However, several permits that have been issued since 2010 have limits of 3 to 5

ppmdyv at 15% O..

TABLE B5-1. Recent VOC BACT limits for simple-cycle, natural gas-fired gas turbines.

Facility State ngrpeit Control ppvrr?gt Llisnf:/i)tbz A\;egﬁgidng
Walnut Creek Energy Park CA May 2011 ocC 2 1-hr
PSEG Kearny Generating Station NJ Oct 2010 oC 4
Sun Valley Energy Project CA ocC 2 1-hr
El Cajon Energy CA Dec 2009 ocC 2 1-hr
CPV Sentinel Energy Project CA oC 2 1-hr
Escondido Energy Center CA Jul 2008 oC 2 1-hr
e BT e ;
El Colton CA Jan 2003 oC 2
Riverview Energy Center CA oC 2 1-hr
Cheyenne Prairie Gen. Station WY Aug 2012 oC 3

Footnotes

OC means oxidation catalyst.

5.3 Available Control Technologies.

Two major control technologies are used to control CO and VOC emissions, including Good Combustion
Practices (GCP), and Oxidation Catalysts (OC).

Included within the category of good combustion

practices is Dry Low NOy (DLN) combustors, and Water Injection (WI). There are several other potential
advanced control technologies including catalytic combustion (such as XONON) and catalytic

absorption/oxidation technology (such as SCONOx™),

Based on this review, the following technologies have potential for applicability to these turbines:

1. Good Combustion Practices (GCP)

2. Oxidation Catalyst (OC)

3. Catalytic Combustion and Catalytic Absorption/Oxidation (EMx or SCONOx™)
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5.3.1 Good Combustion Practices.

Good combustion practices including the use of water injection or dry low NO, combustion are effective
methods for controlling CO and VOC emissions from these gas turbines.

The most widely used combustion control technology for aero derivative gas turbines and gas turbines
with capacities less than 100 MW is water injection. An alternative to water injection is steam injection.
The injection of water or steam directly into the turbine combustor lowers the peak flame temperature and
reduces thermal NOy formation. Injection rates for both water and steam are usually described by a
water-to-fuel ratio, referred to as omega (), given on a weight basis (e.g., pounds of water per pound of
fuel). By controlling combustion conditions, this process minimizes NOy, CO and VOC emissions.

A significant advantage of water injection for these simple cycle gas turbines is the ability to achieve
higher peak power output levels with water injection. The use of water injection increases the mass flow
through the turbine which increases power output, especially at high ambient temperatures when peak
power is often needed from these turbines. This is especially important for these gas turbines because the
Ocotillo Power Plant is located in a region with high ambient temperatures.

For combined cycle gas turbines, a widely deployed good combustion practice is Dry Low NOy (DLN)
combustion. In DLN combustion, air and fuel are premixed at very lean air-to-fuel ratios upstream of a
venturi and prior to the combustion zone. Premixing results in a homogeneous fuel-air mixture,
minimizing localized fuel-rich zones which can increase CO and/or NOy emissions. In addition, the
excess air in the lean mixture acts as a heat sink, lowering combustion temperatures. The result is
uniform, fuel-lean combustion, lower combustion temperatures, and reduced CO and NO, formation.

5.3.2 Oxidation Catalysts.

For natural gas turbines applications, the lowest CO and VOC emission levels have been achieved using
oxidation catalysts installed as post combustion control systems. The typical oxidation catalyst is a
rhodium or platinum (noble metal) catalyst on an alumina support material. This catalyst is typically
installed in a reactor with flue gas inlet and outlet distribution plates. CO and VOC react with oxygen
(Oy) in the presence of the catalyst to form carbon dioxide (CO,) and water (H,O) according to the
following general equations:

200 +0, — 2C0,
2CHan + Bn+1)0, —  2nCO;, + (2n+2)H,0

Acceptable catalyst operating temperatures range from 400 — 1,250 °F, with the optimum temperature
range of 850 - 1,100 °F. Below approximately 400 °F, catalyst activity (and oxidation potential) is
negligible. This temperature range is generally achievable with simple cycle gas turbines except at low
load startup and shutdown conditions.

Oxidation catalysts have the potential to achieve approximately 90% reductions in “uncontrolled” CO
emissions at steady state operation. VOC reduction capabilities are much less, typically 50 to 60%

reduction.
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5.3.3 Catalytic Combustion.

Catalytic combustion involves the use of a catalyst to reduce combustion temperatures while increasing
combustion efficiency. In a catalytic combustor, fuel and air are premixed and passed through a catalyst
bed. In the bed, the mixture oxidizes at reduced temperatures. The improved combustion efficiency has
the potential to reduce CO formation to approximately 5 ppm, and is expected to also reduce VOC
emissions. However, the cooler combustion temperatures would decrease the Carnot efficiency of the
turbines, since the efficiency for converting heat into mechanical energy is determined by the temperature
difference between heat source and sink. The reduced efficiency is expected to be approximately 15%.

Catalytic combustion has the potential for application to most combustor types and fuels. However, the
catalyst has a limited operating temperature and pressure range, and the catalyst has the potential to fail
when subjected to the extreme temperature and pressure cycles that occur in simple cycle gas turbines.
Commercial acceptance of catalytic combustion by gas turbine manufacturers and by power generators
has been slowed by the need for durable substrate materials. Of particular concern is the need for catalyst
substrates which are resistant to thermal gradients and thermal shock.”

Catalytic combustors have not been commercialized for industrial gas turbines. Much of the development
of catalytic combustors has been limited to bench-scale tests of prototype combustors. Catalytica, Inc.,
(now owned by Renegy) developed Xenon Cool Combustion, a catalytic technology that combusts fuel
flamelessly. Other company’s such as Precision Combustion Inc. and Catacel™ have patented
technologies for catalytic combustors for gas turbines. However, we are not aware of any technologies
commercially available for large industrial turbines, and General Electric does not supply the LMS100
turbines with catalytic combustors. Therefore, this technology is not technically feasible for these GTs.

5.3.4 EMx™ Catalytic Absorption/Oxidation (SCONOx™).

EMx™ Catalytic Absorption/Oxidation (the second-generation of the SCONOx™ NOx Absorber
technology), available through EmeraChem, is based on a proprietary catalytic oxidation and absorption
technology. EMx™ uses a potassium carbonate (K,CO;) coated catalyst to reduce NOy and CO
emissions from natural gas fired gas turbines. The catalyst oxidizes carbon monoxide (CO) to carbon
dioxide (CO,), and nitric oxide (NO) to nitrogen dioxide (NO,). The NO, absorbs onto the catalyst to
form potassium nitrite (KNO,) and potassium nitrate (KNOs). Dilute hydrogen gas is periodically passed
across the surface of the catalyst to regenerate the K,CO; catalyst coating. The regeneration cycle
converts KNO, and KNOj; to K,CO;, water (H,0), and elemental nitrogen (N,). This makes the K,CO;
available for further absorption and the water and nitrogen are exhausted.

Because the operation of EMx™ to oxidize VOC to CO, and water is essentially identical to the use of
an oxidation catalyst, there is effectively no difference between EMx™ and an oxidation catalyst in terms

* R.E. Hayes and S.T. Kolaczkowski, Introduction to Catalytic Combustion (Amsterdam: Gordon and Breach
Science Publishers, 1997); E.M. Johansson, D. Papadias, P.O. Thevenin, A.G. Ersson, R. Gabrielsson, P.G. Menon,
P.H. Bjornbom and S.G. Jaras, “Catalytic Combustion for Gas Turbine Applications,” Catalysis 14 (1999): 183-235.
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of CO and VOC control. Therefore, EMx™ and an oxidation catalyst may be treated as the same
technology for VOC control.

5.4 Proposed VOC BACT Determination.

Arizona Public Service (APS) has concluded that the use of good combustion practices (water injection)
in combination with the use of oxidation catalyst systems (OC) represents the best available control
technology (BACT) for the control of VOC emissions from the proposed GE LMS100 simple-cycle gas
turbines. This BACT determination is the same as BACT determinations that have been approved by the
South Coast Air Quality Management District (SCAQMD), SIVACD, or the BAAQMD.

Based on this analysis, APS proposes the following limits as BACT for the control of VOC emissions
from the new GTs:

1. Volatile organic compound (VOC) emissions may not exceed 2.0 parts
per million, dry, volume basis (ppmdv), corrected to 15% O,, based on a
3-hour average, when operated during periods other than
startup/shutdown and tuning/testing mode.
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Chapter 6. Greenhouse Gas (GHG)
Emissions Control Technology Review.

On May 13, 2010, the U.S. EPA issued a final “tailoring” rule that establishes requirements for
greenhouse gas (GHG) emissions from stationary sources under the Prevention of Significant
Deterioration (PSD) program in 40 CFR §52.21. This rule sets thresholds for GHG emissions that
establish when permits are required for new stationary sources under the PSD program. The final rule
“tailors” the requirements of the PSD program to limit which facilities will be required to obtain PSD
permits and meet substantive PSD program requirements for GHG emissions. After January 2, 2011, new
major stationary sources that are subject to the PSD permitting program due to potential emissions of a
pollutant other than GHGs would be subject to the PSD requirements for GHG emissions. GHG emission
increases of 75,000 tons per year or more of total GHG, on a total CO, equivalent basis (CO,e), will need
to determine the Best Available Control Technology (BACT) for GHG emissions.

The final rule includes the following regulated GHG emissions:

1. Carbon dioxide (CO,)

2. Methane (CHy)

3. Nitrous oxide (N,O)

4. Hydrofluorocarbons (HFCs)
5. Perfluorocarbons (PFCs)

6. Sulfur hexafluoride (SFy)

From 40 CFR §98, Table A-1, the global warming potential for these pollutants are:

Name Global Warming
Potential (100 yr.)

1. Carbon dioxide (CO2) ..cveeevveecriecieeeeiieeenee. 1

2. Methane (CHy) .ooooveveevieeiiieiieeciee e 25

3. Nitrous oxide (N2O)..cccvvevveriieriierieeieenens 298

The potential emission rate for each individual greenhouse gas is then multiplied by its global warming
potential, and summed to determine the total CO, equivalent emissions (CO,e) for the source.

6.1 Project Operational Requirements.

APS is continuing to add renewable energy, especially solar energy, to the electric power grid. However,
because renewable energy is an intermittent source of electricity, a balanced resource mix is essential to
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maintain reliable electric service. This means that APS must have firm electric capacity which can be
quickly and reliably dispatched when renewable power, or other distributed energy sources, are
unavailable. In addition, because customers use energy in different ways and at different times, this can
create multiple times of peak demand throughout the day. The LMS100 GTs have the quick start and
power escalation capability that is necessary to meet changing power demands and mitigate grid
instability caused by the intermittency of renewable energy generation. The new units need the ability to
start quickly, change load quickly, and idle at low load. This capability is very important for normal grid
stability, but absolutely necessary to integrate with and fully realize the benefits of distributed energy,
such as, solar power and other renewable resources.

These GTs will be designed to meet the proposed air emission limits at steady state loads as low as 25%
of the maximum output capability of the turbines.

6.2 Potential Greenhouse Gas (GHG) Emissions.

GHG emissions from natural gas-fired gas turbines include carbon dioxide (CO,), methane (CH,), and
nitrous oxide (N,O). The federal Mandatory Greenhouse Gas Reporting Requirements under 40 CFR
Part 98 requires reporting of greenhouse gas (GHG) emissions from large stationary sources. Under 40
CFR Part 98, facilities that emit 25,000 metric tons or more per year of GHG emissions are required to
submit annual reports to EPA. Table C-1 of this rule includes default emission factors for CO,. The CO,
emission factor for natural gas combustion is 53.02 kg per mmBtu, equal to 116.6 pounds per million Btu,
based on the higher heating value (HHV) of natural gas.

Methane (CH,4) emissions result from incomplete combustion. The federal Mandatory Greenhouse Gas
Reporting rule, 40 CFR Part 98, Table C-2 lists a methane emission factor for natural gas combustion of
0.001 kg/mmBtu (0.0022 1b/mmBtu). Methane emissions may also result from natural gas fuel leaks
which may occur from valves and piping, and also during maintenance and operation of the GTs.

Nitrous oxide (N,O) emissions from gas turbines result primarily from low temperature combustion. The
federal Mandatory Greenhouse Gas Reporting rule, 40 CFR Part 98, Table C-2 lists a default N,O
emission factor for natural gas combustion of 0.0001 kg/mmBtu (0.00022 1b/mmBtu).

Potential GHG emissions for each gas turbine based on the proposed operating limits in this permit
application are summarized in Tables B6-1, B6-2, and B6-3. From Table B6-3, CO, emissions account
for more than 99.9% of the total GHG emissions. Because CO, emissions account for the vast majority
of GHG emissions from these gas turbines, this control technology review for GHG emissions will
focus on CO, emissions.
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TABLE B6-1. Potential greenhouse gas (GHG) emissions for each GE LMS100 gas turbine during normal operation.

Emission Heat Input Total GHG Emission Potential to Emit, Fue_l l._lse POtEnmtiifll 2

Pollutant Factor Capacity Factor EACH TURBINE Limit G3-G7
6

Ib/mmBtu mmBtu/hr Fg(?ti)er“ Ib/mmBtu Ib/hour tons/yr mm}Botu/yr tonslyr
Carbon Dioxide CO, 116.98 970 1 117.0 113,466.8 496,985 18.8 1,012,190
Methane CH,4 0.002205 970 25 0.0551 53.5 234 18.8 477
Nitrous Oxide N,O 0.000220 970 298 0.0657 63.7 279 18.8 568
TOTAL GHG EMISSIONS, AS CO.e 117.1 113,584.0 497,498 1,013,235

TABLE B6-2. Potential greenhouse gas (GHG) emissions for each GE LMS100 gas turbine during periods of startup and shutdown.

GHG g Potential to
Pollutant Emission Startup Shutdown OEeUr/aStIi?)n PoteEr:Ttlli?l to Emit,

Factor G3-G7

Ib/mmBtu minutes Ib/event minutes Ib/event events/yr ton/year tons/yr

Carbon Dioxide CO, 116.98 30 42,813.2 11 5,030.0 730 17,463 87,314
Methane CH4 0.055 30 20.2 11 2.4 730 8 41
Nitrous Oxide N,O 0.066 30 24.0 11 2.8 730 10 49
TOTAL, AS COe 117.1 42,857.5 5,035.2 17,481 87,404

TABLE B6-3. Total potenti

al greenhouse gas (GHG) emissions for all five proposed GE Model LMS100 gas turbines.

Pollutant Normal Operation Startup / Shutdown TOTAL

Carbon Dioxide CO, 1,012,190 87,314 1,099,504
Methane CH, 477 41 518
Nitrous Oxide N,O 568 49 618
TOTAL, AS COe 1,013,235 87,404 1,100,640

Footnotes

1. Potential emissions for each turbine are based on 8,760 hours per year of operation. Potential emissions for all turbines combined are based
on an operational limit of 18,800,000 mmBtu per year of heat input for all turbines combined.

2. The emission factors for the greenhouse gases, including CO,, N,O and CH, are from 40 CFR 98, Tables C-1 and C-2. The CO,e factors
are from 40 CFR 98, Subpart A, Table A-1.
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6.3 STEP 1. Identify All Potential Control Technologies.

The first step in a top-down BACT analysis is to identify all "available" control options. Available control
options are those control technologies or techniques with a practical potential for application to the
emissions unit and pollutant being evaluated. Air pollution control technologies and techniques include
the application of production process or available methods, systems, controls, and techniques, including
fuel cleaning or treatment or innovative fuel combustion techniques for the affected pollutant.

Table B6-4 is a summary of CO, control technologies and emission limits for natural gas-fired simple
cycle gas turbines from the U.S. EPA's RACT/BACT/LAER database and other recent permit decisions.
Recent BACT emission limits have been expressed on both a pound per megawatt hour of electric output
basis (both gross and net output), and also based on mass emission limits expressed in tons per year. Due
to the nature of CO, emissions from gas turbines, the averaging periods for these emission limits are
typically long term, 12-month limits. This long term averaging period is also consistent with the
proposed standards of performance for CO, emissions under 40 CFR 60 Subpart KKKK . The available
technologies for the control of CO, emissions from recently permitted simple cycle natural gas-fired gas
turbines identified in this database includes the use of energy efficient processes.

TABLE B6-4. Recent GHG BACT limits for natural gas-fired simple-cycle gas turbines.

Permit Permit Limit

Facility State L . Averagin

Date ging

Limit Units g

El Paso Electric Montana
Power Station X Mar-14 1,100 | Ib COo/MWhr (g) | 5,000 op. hours
Basin Electric Power Coop.
Lonesome Creck Gen. Sta. ND Sep-13 220,122 | ton/year 12-month
Basin Electric Power Coop.
Pioneer Generating Station ND May-13 243,147 | ton/year 12-month
Montana-Dakota Utilities Co.
R.M. Heskett Station ND Feb-13 413,198 | ton/year 12-month
Cheyenne Light, Fuel & WY Sep-12 1,600 | 1b COxe/MWhr () | 365 day
Power
Pio Pico Energy Center CA Nov-12 1,328 | Ib CO/MWhr (g) | 720 op. hours
York Plant Holding, LLC PA 2012 1,330 | Ib COse/MWhr (n) | 30-day
Springettsbury
LADWP Scattergood CA 2013 1,260 | Ib CO.e/MWhr (n) | 12-month
Generating Station

Footnotes

1. Emission limits expressed on Ib CO,/MWhr (g) means gross electric output; limits based on Ib CO,/MWhr (n)
means net electric output.
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CO, emissions result from the oxidation of carbon in the fuel. When combusting natural gas, this reaction
is responsible for much of the heat released in the gas turbine, and is therefore unavoidable. There are
four potential control options for reducing CO, emissions from these gas turbines:

1. The use of low carbon containing or lower emitting primary fuels,

2. The use of energy efficient processes and technologies, including,

a. Efficient simple cycle gas turbine generators,
b. Combined cycle gas turbines,
c. Reciprocating internal combustion engine generators,

Good combustion, operating, and maintenance practices,

4. Carbon capture and sequestration (CCS) as a post combustion control system.

Note that while reciprocating internal combustion engines (RICE) and combined cycle GTs are
technically feasible for the proposed Project, the use of these generating technologies would change the
project in such a fundamental way that the requirement to use these technologies would effectively
redefine the Project. As EPA noted in its guidance, PSD and Title V Permitting Guidance for
Greenhouse Gases, U.S. EPA Office of Air and Radiation, November 2010, page 27:

While Step 1 is intended to capture a broad array of potential options for pollution
control, this step of the process is not without limits. EPA has recognized that a Step 1 list of
options need not necessarily include inherently lower polluting processes that would
fundamentally redefine the nature of the source proposed by the permit applicant. BACT
should generally not be applied to regulate the applicant’s purpose or objective for the
proposed facility.

In assessing whether an option would fundamentally redefine a proposed source,
EPA recommends that permitting authorities apply the analytical framework recently
articulated by the Environmental Appeals Board. Under this framework, a permitting
authority should look first at the administrative record to see how the applicant defined its
goal, objectives, purpose or basic design for the proposed facility in its application. The
underlying record will be an essential component of a supportable BACT determination that a
proposed control technology redefines the source.

If the largest RICE engines were used for this project, this power plant would need to construct and
operate at least twenty eight (28) RICE engines. This would be a much more complex power plant to
construct and operate, and this many generating units may not actually fit on the plant site.

With respect to the use of combined cycle gas turbines, the use of this technology would change the
project in such a fundamental way that the plant could not meet its fundamental purpose of a peaking
power plant. As noted above, the purpose of this facility is to provide peak power capacity which must be
able to start and stop quickly several times a day to meet rapidly changing electric demand requirements.
As discussed in Step 2, even with fast-start technology, new combined-cycle units may require more than
3 hours to achieve full load, as compared to approximately 10 minutes to achieve the full rated electric
output for the proposed GE Model LMS100 simple cycle gas turbines.
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6.4 STEP 2. Identify Technically Feasible Control Technologies.

Step 2 of the BACT analysis involves the evaluation of the identified available control technologies to
determine their technical feasibility. Generally, a control technology is technically feasible if it has been
previously installed and operated successfully at a similar emission source. In addition, the technology
must be commercially available for it to be considered as a candidate for BACT.

Potential CO, controls for these gas turbines include the use of low carbon containing fuels, energy
efficient processes and technologies including efficient simple cycle gas turbines, combined cycle gas
turbines, reciprocating internal combustion engines, and the use of post combustion control systems,
including carbon capture and sequestration (CCS).

6.4.1 Lower Emitting Primary Fuels.

EPA’s guidance document “PSD and Title V Permitting Guidance for Greenhouse Gases” notes that
because the CAA includes “clean fuels” in the definition of BACT, clean fuels which would reduce GHG
emissions but do not result in the use of a different primary fuel type or a redesign of the source should be
considered in the BACT analysis. Table B5-5 is a summary of the CO2 emission rate for coal, distillate
fuel oil, and natural gas. With respect to the use of lower emitting or low carbon containing “clean” fuels,
APS is proposing the use of natural gas as the primary fuel for these GTs. Because natural gas is the
lowest CO, emitting fossil fuel available for this Project, further evaluation of clean fuels is not necessary.

TABLE B6-5. Potential CO, emissions for various fossil fuels.

Fuel CO, Emission Rate,
Ib/mmBtu
Bituminous Coal 205.9
Subbituminous Coal 213.9
Distillate Fuel Oil 162.7
Natural Gas 116.9
Footnotes

The CO, emission rates are from the Mandatory Greenhouse Gas Reporting Requirements
under 40 CFR Part 98.

6.4.2 Energy Efficient Processes and Technologies.

The use of energy efficient processes and technologies is a technically feasible CO, control option. As
stated by the Bay Area Air Quality Management District in the Statement of Basis for the Russell City
Energy Center, “The only effective means to reduce the amount of CO, generated by (a) fuel-burning
power plant is to generate as much electric power as possible from the combustion, thereby reducing the
amount of fuel needed to meet the plant’s required power output.” Energy efficient processes and
technologies include efficient simple cycle gas turbines, as well as reciprocating internal combustion
engines (RICE), and combined-cycle gas turbines.
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6.4.2.1 High Efficiency Simple Cycle Gas turbines.

APS is proposing to install five (5) natural gas-fired General Electric (GE) Model LMS100 simple cycle
GTs for this Project. The LMS100 GTs are among the most efficient, and therefore the lowest CO,
emitting simple cycle gas turbines which are commercially available at this time. The Model LMS100
simple cycle gas turbine generators (GTs) utilize an aero derivative gas turbine coupled to an electric
generator to produce electric energy. A gas turbine is an internal combustion engine which uses air as a
working fluid to produce mechanical power and consists of an air inlet system, a compressor section, a
combustion section, and a power section. The compressor section includes an air filter, noise silencer, and
a multistage axial compressor. During operation, ambient air is drawn into the compressor section where
it is compressed and discharged to the combustion section of the turbine where high-pressure natural gas
is injected into the turbine and the air/fuel mixture is ignited. Water is also injected into the combustion
section of the turbine which reduces flame temperatures and reduces thermal NO, formation. The heated
air, water, and combustion gases pass through the power or expansion section of the turbine which
consists of blades attached to a rotating shaft, and fixed blades or buckets. The expanding gases cause the
blades and shaft to rotate. The power section of the turbine extracts energy from the hot gases. The power
section of the turbine produces the power to drive both the compressor and the electric generator.

To improve efficiency, the LMS100 uses an innovative intercooling system which takes the intermediate
pressure air out of the turbine, cools it to an optimum temperature in an external water-cooled heat
exchanger (the intercooler), and then redelivers this air to the high-pressure compressor. The near
constant stream of low temperature air to the high pressure compressor reduces the work of compression,
resulting in a higher pressure ratio (42:1), increased mass flow, and increased power output. This reduced
work of compression also improves the overall gas turbine thermal efficiency. The use of the intercooler
combined with higher combustor firing temperatures allows the LMS100 to achieve a simple cycle
thermal efficiency of approximately 44% at 100% load operation. The result is that the LMS100 GTs are
among the most efficient, and therefore the lowest CO, emitting simple cycle gas turbines which are
commercially available at this time.

6.4.2.2 Reciprocating Internal Combustion Engines.

Reciprocating internal combustion engines (RICE) are well-suited for peaking applications and are
technically feasible for the proposed Project. However, as noted above, the use of RICE would change
the project in such a fundamental way that the requirement to use RICE would redefine the Project.
Never-the-less, RICE engines will be further evaluated in this control technology review.

6.4.2.3 Combined-Cycle Gas turbines.

Combined cycle gas turbines are highly efficient power plants. However, the purpose of this Project is to
construct peaking power capacity. One of the requirements for this peak power capacity is to provide
firm capacity for renewable power generation sources such as wind and solar power. These proposed
peaking units must be able to start quickly to make up for lost electric generating capacity when output
from these renewable resources drops. To satisfy the basic purpose of this plant, the peaking units must
be able to start quickly, even under “cold” start conditions, the units must be able to repeatedly start and
stop as needed, and the units must be able to reduce output to provide spinning reserve when necessary.
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These requirements for the purpose and need for this peaking capacity make combined-cycle gas turbines
technically infeasible for this Project because combined cycle GTs cannot meet the rapid startup and
shutdown requirements for this peak power capacity. The start-up of a combined-cycle CTG is normally
conducted in three steps:

1. Purging of the heat recovery steam generator (HRSG),
2. Gas turbine startup, synchronization, and loading, and
3. Steam turbine speed-up, synchronization, and loading.

The third step of the startup process is dependent on the amount of time that the unit has been shut down
prior to being restarted. As a result, the startup of a combined cycle CTG are often classified as “cold”
starts, “warm” starts, and “hot” starts. The HRSG and steam turbine must be started carefully to avoid
severe thermal stress which can cause damage to the equipment and unsafe operating conditions for plant
personnel. For this reason, the startup time for a combined cycle CTG is normally much longer than that
of a similarly-sized simple cycle CTG.

Even with fast-start technology, new combined-cycle units may require more than 3 hours to achieve full
load, as compared to approximately 30 minutes to full electric output for the proposed GE Model
LMS100 simple cycle gas turbines. The long startup time for combined cycle units is incompatible with
the purpose of the Project which is to provide quick response to changes in the supply and demand of
electricity in which these turbines may be required to startup and shutdown multiple times per day.
Therefore, the use of combined cycle GTs is technically infeasible for the Project.

6.4.3 Good Combustion, Operating, and Maintenance Practices.

Good combustion and operating practices are a potential control option by improving the efficiency of the
any combustion related generating technology, including simple cycle gas turbines and RICE generators.
Good combustion practices include the proper maintenance and tune-up of the combustion turbines or
RICE generators on an annual basis, or more frequent basis, in accordance with the manufacturer’s
specifications.

6.4.4 Carbon Capture and Sequestration (CCS).

There are three approaches for Carbon Capture and Sequestration (CCS), including pre-combustion
capture, post-combustion capture, and oxyfuel combustion’. Pre-combustion capture is applicable
primarily to fuel gasification plants, where solid fuel such as coal is converted into gaseous fuels. The
conversion process could allow for the separation of the carbon containing gases for sequestration. Pre-
combustion capture is not technically feasible for this proposed project which is based on natural gas
combustion which does not require gas conversion. Oxyfuel combustion is not commercially available
for gas turbine applications.

? Intergovernmental Panel on Climate Change (IPCC), 2005.
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Post-combustion CCS is theoretically applicable for gas turbine power plants. However, in contrast to
readily-available high-efficiency simple cycle CTG technologies, emerging CCS technologies are not
currently commercially available for simple cycle CTG projects. There are no current CCS systems
currently operating on full-scale power plants in the United States. In the U.S. EPA’s proposed New
Source Performance Standards (NSPS) for EGUs, Standards of Performance for Greenhouse Gas
Emissions From New Stationary Sources: Electric Utility Generating Units, Fed. Reg., Vol.79, No. 5,
January 8, 2014, page 1436, EPA states:

By contrast, NGCC (natural gas combined cycle) with CCS is not a configuration that is being
built today. The EPA considered whether NGCC with CCS could be identified as the BSER
adequately demonstrated for new stationary gas turbines, and we decided that it could not. At this
time, CCS has not been implemented for NGCC units, and we believe there is insufficient
information to make a determination regarding the technical feasibility of implementing CCS at
these types of units. The EPA is aware of only one NGCC unit that has implemented CCS on a
portion of its exhaust stream. This contrasts with coal units where, in addition to demonstration
projects, there are several full-scale projects under construction and a coal gasification plant which
has been demonstrating much of the technology needed for an IGCC to capture CO, for more than
ten years. The EPA is not aware of any demonstrations of NGCC units implementing CCS
technology that would justify setting a national standard. Further, the EPA does not have sufficient
information on the prospects of transferring the coal-based experience with CCS to NGCC units.
In fact, CCS technology has primarily been applied to gas streams that have a relatively high to
very high concentration of CO, (such as that from a coal combustion or coal gasification unit).
The concentration of CO, in the flue gas stream of a coal combustion unit is normally about four
times higher than the concentration of CO; in a natural gas-fired unit. Natural gas-fired stationary
gas turbines also operate differently from coal-fired boilers and IGCC units of similar size. The
NGCC units are more easily cycled (i.e., ramped up and down as power demands increase and
decrease). Adding CCS to a NGCC may limit the operating flexibility in particular during the
frequent start-ups/shut-downs and the rapid load change requirements.'* This cyclical operation,
combined with the already low concentration of CO; in the flue gas stream, means that we cannot
assume that the technology can be easily transferred to NGCC without larger scale demonstration
projects on units operating more like a typical NGCC. This would be true for both partial and full
capture.

After considering both technology options, the EPA is proposing to find modern, efficient
NGCC technology to be the BSER for stationary gas turbines, and we are basing the proposed
standards on the performance of recently constructed NGCC units.

In summary, the U.S. EPA concluded in its proposed rulemaking for GHG performance standards for new
EGUs that CCS may not be a currently transferrable technology for gas turbines (either combined cycle or
simple cycle) because of its potential impacts to the operation of GTs, and because the CO, concentration
in the exhaust gas is much lower than in coal-fired boiler applications.

A Post Combustion CCS system involves three steps: 1. Capturing CO, from the emissions unit, 2.
Transporting the CO, to a permanent geological storage site, and 3. Permanently storing the gas.

Before CO, emitted from these gas turbines can be sequestered, it must be captured as a relatively pure
gas. CO, may be captured from the gas turbine exhaust gas stream using adsorption, physical absorption,
chemical absorption, cryogenic separation, gas membrane separation, and mineralization. Many of these
methods are either still in development or are not suitable for treating power plant flue gas due to the
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characteristics of the exhaust stream. The low concentration of CO, in natural gas fired gas turbine
applications adds to the challenge of CO, capture over coal-fired power plants. The gas turbines proposed
for this Project are expected to contain approximately 5 to 6 percent CO, concentration in the flue gas
exhaust. This concentration is much lower than coal-fired power plants, where the CO, concentration is
typically 12 to 15 percent by volume. As a result, there are a number of serious operational challenges and
additional equipment which would be required for these natural gas-fired simple cycle gas turbines used
for peaking load operation, because of the highly variable exhaust gas flow and low CO, concentration.
These challenges and additional equipment would have significant impacts on the operation of these
turbines and the ability of these turbines to meet the basic project design requirements to provide peak
power capacity. These challenges would also significantly affect the power output, efficiency, and cost of
this Project.

Post-combustion carbon capture has been demonstrated on a gas turbine exhaust with a low CO,
concentration in the exhaust stream at Florida Power and Light's natural gas power plant in Bellingham,
MA. As noted in the POWER article, Commercially Available CO, Capture Technology, Dennis
Johnson; Satish Reddy, PhD; and James Brown, PE, (available at www.powermag.com/coal/2064.html),
Fluor Corporation has developed an amine-based post-combustion CO, capture technology called
Econamine FG Plus (EFG+). There are more than 25 licensed plants worldwide that employ the EFG+
technology — from steam-methane reformers to gas turbine power plants.

One of the most significant power applications of this CO, removal system is at Florida Power & Light’s
licensed plant at the Bellingham Energy Center in Bellingham, MA. This plant captures about 365 short
tons per day of CO, from the exhaust of a natural gas-fired turbine. However, each of the proposed GTs
could produce about 6,570 tons of CO, per day, or almost 20 times more than the CO, capture system at
the Bellingham Energy Center. While this technology is available, it has not yet been deployed at a scale
that could serve these GTs.

Of the potentially applicable technologies, post-combustion capture with an amine solvent such as
monoethanolamine (MEA) is currently the preferred option because it is the most mature and well-
documented technology, and because it offers high capture efficiency, high selectivity, and the lowest
energy use compared to the other existing processes. Post-combustion capture using MEA is also the
only process known to have been previously demonstrated in practice on gas turbines. Therefore, MEA is
the only carbon capture technology considered in this analysis.

In 2003, Fluor and British Petroleum (BP) completed a joint feasibility study that examined capturing
CO, from eleven simple cycle gas turbines at BP’s Central Gas Facility (CGF) gas processing plant in
Alaska (Hurst & Walker, 2005; Simmonds et al., 2003). This project was not actually implemented. The
absorption of CO, by MEA is a reversible exothermic reaction. To actually capture CO, using MEA, the
turbine exhaust gas must be cooled to about 50 °C (122 °F) to improve absorption and minimize solvent
loss due to evaporation. In the feasibility study for the CGF, the CTG flue gas was to be cooled by a heat
recovery steam generator (HRSG) to complete most of the cooling, followed by a direct contact cooler
(DCC). Hurst & Walker (2005) found that the DCC alone would be insufficient for the gas turbines due
to the high exhaust gas temperature of 480 - 500 °C (900 — 930 °F). Note that the LMS100 GTs have
exhaust gas temperatures of 750 to 840 °F. Therefore, to be able to actually capture CO, emissions, the
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exhaust gas would need to be reduced by 630 to 720 °F. The only feasible way to achieve this significant
temperature reduction is to use a HRSG.

In a carbon capture system, after the MEA is loaded with CO, in the absorber, it would be sent to a
stripper where it is heated to reverse the reaction and liberate the CO,. In the CGF facility study, heat for
this regeneration stage was to have come from the steam generated in the HRSG, with excess steam to be
used to generate electricity. Unfortunately, the integration of a HRSG to the simple cycle CTs would
convert the turbines from simple-cycle to combined-cycle operation. As noted above, combined cycle
CTs are not technically feasible for the proposed project because of the fast startup times required for the
Project. Therefore, while carbon capture with an MEA absorption process may be technically feasible for
a combined-cycle gas turbine, it is not feasible for simple-cycle GTs. Because combined-cycle GTs are
not technically feasible for this Project, CCS is also not technically feasible for this Project.

6.4.5 Conclusions regarding technically feasibility control options.

Table B6-6 is a summary of the technically feasible control technologies for the control of GHG
emissions from the proposed gas turbines based on the above analysis.

TABLE B6-6. Summary of the technically feasible GHG control technologies for the turbines.

Control Technology I;r:;:igiitlzi?;
1. The use of low carbon containing or lower emitting primary fuels, Feasible
2. The use of energy efficient processes and technologies, including:
a. Efficient simple cycle gas turbines Feasible
b. Combined cycle gas turbines Infeasible
¢. Reciprocating internal combustion engines Feasible
3. Good combustion and operating practices, Feasible
4. Carbon capture and sequestration (CCS). Infeasible

6.5 STEP 3. Rank The Technically Feasible Control Technologies.

Based on the above analysis, the following are technically feasible control technologies for the control of
GHG emissions from this proposed peak electric generating capacity:

1. The use of low carbon containing or lower emitting primary fuels,

2. Efficient simple cycle gas turbine generators,

3. Good combustion and operating practices,

4. Reciprocating internal combustion engine (RICE) generators.
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With respect to the use of lower emitting primary fuels, both CT generators and RICE generators may use
the lowest commercially available carbon containing fuel — natural gas. Therefore, the lowest CO, and
GHG emitting generating technology will be based on the efficiency of the technology.

Table B6-7 includes detailed performance data for the proposed GE LMS100 GTs at the proposed
Ocotillo Power Plant. The lowest guaranteed design heat rate (i.e., the highest efficiency) for these
turbines at 100% load and an ambient temperature of 20 °F (an unusual operating temperature for these
GTs) is 8,711 Btu per kWh of gross electric energy output (Btu/kWh,). One Btu is equal to 3,413 kWh;
therefore, a gross heat rate of 8,711 Btu/kWh, is equal to an electric efficiency of 39.2% and 1,018 Ib
CO,/MWh,. The estimated actual performance from Table B5-7 at this ambient temperature is 8,667
Btu/kWh,, equal to 39.4% and 1,021 1b CO,/MWh, (this is the predicted initial performance before GT
performance degradation due to normal operation).

Please note that these efficiency values are based on the higher heating value (HHV) of natural gas. The
turbine manufacturer’s quoted efficiency of approximately 43% at 100% load is based on the lower
heating value of the fuel, and is also based on the gross output of the turbine without SCR and oxidation
catalyst air quality control systems. From Table B5-7, the HHV is 1.109 times the LHV, or
approximately 10% higher.

Some natural gas-fired lean burn RICE engines have design heat rates as low as approximately 7,500
Btu/kWh, again based on the LHV of natural gas, or approximately 8,250 Btu/kWhg based on the HHV.
This heat rate is equal to an efficiency of approximately 45.5% (LHV), or 41.4% (HHV). This RICE
generator efficiency is equal to a CO, emission rate of 964 Ib CO,/MWh,. The largest natural gas-fired
engine currently manufactured has a maximum continuous rating of up to 18.3 MW. However, only one
manufacturer currently makes this engine — the Wirtsild 50SG. It is also important to note that this
engine does require a small amount of fuel oil to be combusted even when firing on natural gas. The
above CO, emission rate is based on 100% natural gas combustion. Other manufacturers such as
Caterpillar make natural gas engines of up to approximately 10 MW in size. Therefore, to achieve the
same gross electric output, the Project would require from 28 to 50 RICE generators. The existing
Ocotillo Generating Station may not have sufficient space for this many RICE generators.

Table B6-8 is a ranking of the technically feasible GHG control technologies based on the above stated
efficiencies, heat rates, and CO, emission rates for the RICE generators and the GTs.

TABLE B6-8. Ranking of the technically feasible GHG control technologies for the turbines.

Minimum Heat Rate Actual CO, Emission Rate
Technology at the Stated Heat Rate
Btu/kWh, Ib/MWh,
Natural Gas-Fired RICE Engines 8,250 964
Natural Gas-Fired GE LMS100 Gas Turbines 8,667 1,013
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TABLE B6-7. Performance data for the General Electric Model LMS100 simple cycle gas turbines at various load and ambient air conditions.
185 | 190

Dry Bulb Temperature, °F

Wet Bulb Temperature, °F

Relative Humidity, %

Engine Inlet
Conditioning HEAT HEAT HEAT HEAT NONE NONE NONE NONE CHILL NONE NONE NONE CHILL NONE NONE NONE CHILL NONE NONE NONE CHILL NONE NONE NONE
Tons Chill or kBtu/hr Heat 4,203 3,753 3,428 2,868 1,063 2,598 2,605 2,609 4,203

Gross Generation, MW

Gross Generation, kW 111,334 83,505 55,668 27,835 | 111,000 83,253 55,505 27,752 | 109,790 82,341 54,892 27,448 | 109,856 82,392 54,925 27,465 | 108,071 81,055 54,033 27,018 | 106,817 80,110 53,403 26,702 | 111,334
Est. Btu/kW-hr, LHV 7,815 8,215 9,305 12,053 7,831 8,241 9,327 12,089 7,843 8,309 9,389 12,183 7,847 8,387 9,418 12,216 7,878 8,436 9,476 12,303 7,901 8,475 9,520 12,366 12,366
Guar. Btu/kW-hr, LHV 7,854 -- - - 7,870 - - - 7,883 -- - - 7,886 - -- - 7,918 -- - - 7,941 - - - 7,941
Est. Btu/kW-hr, HHV 8,667 9,111 10,320 13,367 8,684 9,140 10,344 13,407 8,698 9,215 10,413 13,511 8,702 9,301 10,445 13,547 8,737 9,356 10,509 13,644 8,763 9,398 10,558 13,714 13,714
Guar. Btu/kW-hr, HHV 8,711 8,728 8,742 8,746 8,781 8,807 8,807

Fuel and Water Flow

MMBtu/hr, LHV 870 686 518 336 869 686 518 336 861 684 515 334 862 691 517 336 851 684 512 332 844 679 508 330 870
MMBtu/hr, HHV 970 761 574 372 964 761 574 372 955 759 572 371 956 766 574 372 944 758 568 369 936 753 564 366 970
Fuel (Nat Gas) Flow, Ib/hr 42,250 33,312 25,152 16,291 42,209 33,320 25,139 16,292 41,814 33,225 25,028 16,237 41,859 33,553 25,122 16,291 41,346 33,203 24,864 16,141 40,985 32,966 24,690 16,035 42,250
Water Flow, Ib/hr 27,619 18,990 12,516 6,383 27,568 19,012 12,496 6,371 25,627 17,902 11,670 5,782 25,401 17,433 11,074 5,315 24,415 16,950 10,621 5,014 23,795 16,731 10,379 4,852 27,619

0
Exhaust Parameters 0
Temperature, °F 771 750 794 854 784 766 807 868 787 782 817 878 786 806 824 883 790 811 828 886 793 817 833 890 890
Temperature, °R 311 291 334 394 324 306 347 409 327 322 357 418 327 346 364 423 330 352 368 426 334 358 373 431 431
Exhaust Flow, Ib/hr 1,815,959 | 1,578,099 | 1,260,994 893,661 1,796,111 | 1,556,233 | 1,244,993 882,351 1,779,526 | 1,525,792 | 1,227,049 870,908 1,780,587 | 1,498,024 | 1,219,368 866,800 1,759,546 | 1,478,851 | 1,205,746 858,761 1,743,421 | 1,463,464 | 1,194,151 851,480 1,815,959

Exhaust Molecular Weight 16.087 15.952 15.877 15.767 16.107 15.976 15.898 15.787 16.117 16.010 15.923 15.812 16.118 16.056 15.945 15.830 16.122 16.062 15.950 15.834 16.126 16.067 15.956 15.839 16.126
Exhaust Flowrate, ACFM 446,520 | 365,183 | 336,861 | 283,659 | 458,654 | 378,508 | 345,576 | 290,143 | 458,630 | 390,276 | 349,643 | 292,588 | 458,178 | 409,808 | 353,494 | 294,419 | 457,360 | 411,213 | 353,467 | 293,610 | 457,995 | 413,843 | 354,881 | 293,967 | 458,654

Estimated Stack Emissions with Exhaust System in GE Scope of Supply and the Notes Below

NO, ppmvd Ref 15% 02 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
NO,, lo/hr 9.3 7.3 55 3.6 9.3 7.3 55 3.6 9.2 7.3 55 3.6 9.2 7.4 55 3.6 9.1 7.3 5.5 35 9.0 7.2 5.4 35 9.3
NH; Slip, ppmdv, 15% O2 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
NH; Slip, Ib/hr 6.9 5.4 41 2.6 6.9 5.4 4.1 2.6 6.8 5.4 41 2.6 6.8 5.4 4.1 2.6 6.7 5.4 4.0 2.6 6.7 5.4 4.0 2.6 6.9
CO ppmvd Ref 15% 02 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
CO, Ib/hr 13.5 10.7 8.1 5.2 13.5 10.7 8.1 5.2 13.4 10.6 8.0 5.2 134 10.7 8.0 5.2 13.2 10.6 8.0 5.2 13.1 10.6 7.9 5.1 13.5
VOC ppmdyv, 15% 02, as C 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
VOC, Ib/hr (MW = 14.36) 2.6 2.0 15 1.0 2.6 2.0 15 1.0 2.6 2.0 15 1.0 2.6 2.1 15 1.0 25 2.0 15 1.0 25 2.0 15 1.0 2.6
PMyo, Ibs/hr 5.4 5.4 5.4 5.4 5.4 5.4 5.4
CO2, weight %, wet basis 6.2572 | 5.6816 | 53711 | 4.9124 | 6.3196 | 5.7619 | 5.4365 | 4.9747 | 6.3187 | 5.8590 | 5.4908 | 5.0225 | 6.3217 | 6.0251 | 5.5456 | 5.0625 | 6.3188 | 6.0394 | 55505 | 5.0627 | 6.3215 | 6.0593 | 5.5650 | 5.0724 | 6.3217
COz, Ib/hr 113,628 | 89,661 | 67,729 | 43,900 | 113,507 | 89,669 | 67,684 | 43,894 | 112,443 | 89,396 | 67,375 | 43,741 | 112,563 | 90,257 | 67,621 | 43,882 | 111,182 | 89,314 | 66,925 | 43,476 | 110,210 | 88,676 | 66,455 | 43,190 | 113,628
COz, Ib/mmBtu 117.8 117.9 117.9 118.0 117.8 117.8 117.9 118.0 117.7 117.8 117.9 117.9 117.7 117.8 117.9 117.9 117.8 117.8 117.9 117.9 117.7 117.8 117.9 117.9 118.0
COz, Ib/MWhr (gross) 1,021 1,074 1,217 1,577 1,023 1,077 1,219 1,582 1,024 1,086 1,227 1,594 1,025 1,095 1,231 1,598 1,029 1,102 1,239 1,609 1,032 1,107 1,244 1,617 1,617
COz, Ib/MWhr (gross, deg) 1,082 1,138 1,290 1,672 1,084 1,142 1,293 1,677 1,086 1,151 1,301 1,689 1,086 1,161 1,305 1,694 1,091 1,168 1,313 1,706 1,094 1,173 1,319 1,715 1,715
Footnotes

1. Performance data is from General Electric, Engine LMS-100PA, generator BDAX 82-445ERH Tewac 60Hz, 13.8kV, 0.85PF (EffCurve#: 32398; CapCurve#: 34089). Data run conducted on 5/28/2014.

2. All data for elevation of 1,178 ft and pressure of 14.081 (0.95815 atm).

3. Performance and emissions data are based on the following natural gas fuel values: Btu/lb, LHV 20,593 Btu/lb, HHV 22,838 Ratio, HHV to LHV 1.109
4. CO2 emissions are calculated from GE performance data and were not provided by GE. Emission rates expressed as "deg" are based on a 6% degradation in engine efficiency due to normal operation of the engine.
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6.6 STEP 4. Evaluate the Most Effective Controls.

From Table B6-6, the use of RICE engines would have the lowest potential CO, emission rate of the
technically feasible control options. At the CO, emission rates in Table B6-8, the use of these RICE
engines may reduce CO, emissions by approximately 5% during normal operation, or, based on the
proposed limits in this application, by approximately 55,000 tons per year. Note that this is an estimate of
the potential reduction in CO, emissions. The use of from 28 to 50 RICE engines rather than 5 gas
turbine generators may have other issues which could impact the overall efficiency of the power plant and
the total CO, emissions.

However, while RICE engines may have a relatively small improvement in CO, emissions, the use of
RICE engines would have other significant environmental impacts. The U.S. EPA has a long standing
policy that the use of a control technology may be eliminated if the use of that technology would lead to
increases in other pollutants, and that those increases would have significant adverse effects that may
outweigh the benefits from the use of that technology. In the U.S. EPA’s New Source Review Workshop
Manual, page B.49, EPA states:

One environmental impact is the trade-off between
emissions of the various pollutants resulting
from the application of a specific control
technology. The use of certain control
technologies may lead to Increases In emissions
of pollutants other than those the technology was
designed to control. For example, the use of
certain volatile organic compound (VOC) control
technologies can increase nitrogen oxides (NOx)
emissions. In this instance, the reviewing
authority may want to give consideration to any
relevant local air quality concern relative to
the secondary pollutant (in this case NOx) in the
region of the proposed source. For example, if
the region in the example were nonattainment for
NOx, a premium could be placed on the potential
NOx @mpact. This could lead to elimination of the
most stringent VOC technology (assuming it
generated high quantities of NOx) in favor of one
having less of an impact on ambient NOx
concentrations.

The U.S. EPA’s guidance document PSD and Title V Permitting Guidance For Greenhouse Gases,
November, 2010 recommends that the environmental impact analysis of Step 4 of a GHG BACT analysis
should concentrate on impacts other than the direct impacts due to emissions of the regulated pollutant in
question. EPA has recognized that consideration of a wide variety of collateral environmental impacts is
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appropriate in Step 4, such as solid or hazardous waste generation, discharges of polluted water from a
control device, visibility impacts, demand on local water resources, and emissions of other pollutants
subject to NSR or pollutants not regulated under NSR such as air toxics. Where GHG control strategies
affect emissions of other regulated pollutants, permitting authorities should consider the potential trade-
offs of selecting particular GHG control strategies. Permitting authorities have flexibility when
evaluating the trade-offs associated with decreasing one pollutant while increasing another, and the
specific considerations made will depend on the facts of the specific permit at issue.

In this case, while the use of RICE engines may result in a small reduction in CO, emissions, the use of
RICE engines would result in a substantial increase in other regulated PSD pollutants, especially NO, and
PM,, emissions. The NO, emission rate representing BACT for RICE engines equipped with selective
catalytic reduction (SCR) is typically 5 to 6 ppm. For example, the air permit for Pacific Gas & Electric
Company’s Humboldt Bay Power Plant in Eureka, California authorized the use of 10 new Wirtsild
18V50DF16.3 MW lean-burn RICE generators equipped with SCR and oxidation catalysts. This permit
was issued in 2009 and limits NOy emissions to 6.0 ppmdv at 15% O,, or more than twice the emission
concentration for the proposed gas turbines. The use of these engines would increase total potential NOy
emissions for the Project during normal operation by 50 — 100% as compared to the proposed GE
LMS100 GTs.

In addition, the permit for these engines at the Humboldt Bay Power Plant also limits PM,, emissions to
3.6 pounds per hour for each engine. Since each engine is rated at 16.3 MWe, the total RICE generator
emissions for an equivalent of 100 MW electric output would be approximately 22 pounds per hour, or
more than 5 times the proposed limit for each of the LMS100 gas turbines. Thus, the use of these engines
would increase total potential PM;, and PM, s emissions for the Project by approximately 142 tons per
year, from approximately 58 tons per year, to more than 200 tons per year.

The Ocotillo Power Plant is located in the City of Tempe, Maricopa County, Arizona. The location of the
power plant is currently designated nonattainment for particulate matter less than 10 microns (PM;o)
(classification of serious) and the 1997 and 2008 8-hour ozone standards (classification of marginal).
Based on the ozone and PM;, nonattainment status of the area, it is appropriate to favor the technology
that reduces NO, and PM,, emissions over relatively small and potentially uncertain reductions in GHG
emissions, especially when the difference in both NO, and PM,, emissions between the two technologies
is so great. These significant adverse environmental impacts from the use of RICE generators eliminates
this option from further consideration.

After the elimination of RICE generators from this GHG control technology review, high efficiency
simple-cycle gas turbines represent the top control option.
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6.7 STEP 5. Proposed Greenhouse Gas BACT Determination.

Based on this control technology review, the use of efficient, simple-cycle gas turbines combined with
good combustion and maintenance practices represents BACT for the control of GHG emissions from the
proposed gas turbine generators. Therefore, BACT will be achieved by the CTG design, and by the
proper operation and maintenance of the GTs.

6.7.1 Gas Turbine Design Limit.

With respect to the turbine design, the proposed LMS100 GTs are among the most efficient, and therefore
the lowest CO, emitting simple cycle gas turbines which are commercially available at this time. To
achieve this high efficiency design requirement, these gas turbines will be designed to achieve an initial
heat rate of at least 8,742 Btu per kilowatt hour of gross electric output based on the HHV of natural gas,
at a dry bulb temperature of 73 °F. This heat rate is based on full load operation with inlet chilling.

6.7.2 Gas Turbine Operating Limit.

The BACT emission limit must be achievable at all times and across all load ranges for which these
turbines are designed to operate. As stated in the Project Description, the new units need the ability to
start quickly, change load quickly, and idle at low load. To provide this capability, the gas turbines will
be designed to meet the applicable BACT emission limits for CO, NOy, PM, PM,y, PM, 5, SO,, and VOC
emissions at steady state loads as low as 25% of the maximum output capability of the turbines, i.e., 25%
load. In fact, based on discussions with the manufacturer, these GTs can be operated as low as 17%
loads, but below 25% load the BACT emissions limits for CO, NO,, PM, PM,,, PM,5, SO,, and VOC
emissions would need to be adjusted to be higher.

Turbine efficiency decreases and the CO, emission rate increases as the turbine load is decreased. In
addition, the CO, emission rate may vary between gas turbines due to normal variation in the
manufacturing process, and even with proper operation and maintenance, the CO, emission rate may
increase over time due to the normal operation and wear of the GT components. Variation in turbines is
expected to about 3%, and degradation in performance due to normal wear is expected to be an additional
3%, which can result in a 6% increase above the design values in Table B6-7.

Table B6-9 is a summary of the expected GT CO, emission rate, expressed in pounds of CO, per
megawatt hour of gross electric output (Ib CO,/MWhg), based on the HHV of natural gas, at five ambient
air conditions and across a range of operating loads. The values in Table B6-9 include a 6% increase
above the design values. Figure B6-1 shows the relationship of the GT CO, emission rate as a function of
load at 5 different ambient air temperature conditions. The average annual temperature for Phoenix is
approximately 72 °F. From Table B6-9, at 73 °F, the CO, emission rate increases from 1,086 Ib/MWh, at
100% load, to 1,689 1b/MWh, at 25% load. The average emission rate at 25% load for all ambient air
conditions is 1,690 Ib/MWh,.
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COz Emission Rate, Ib/MWhg

TABLE B6-9. Expected CO, emission rates for the GE LMS100 GTs at the Ocotillo Power Plant.

Ambient Dry Bulb

CTG Load, % of Maximum Output

Temperature 100% 75% 50% 35% 25% 20% 15%
20 °F 1,082 1,138 1,290 1,465 1,672 1,852 2,130
41 °F 1,084 1,142 1,293 1,468 1,677 1,811 2,128
73 °F, w/ Inlet Cooling 1,086 1,151 1,301 1,479 1,689 1,916 2,207
105 °F, w/ Inlet Cooling 1,086 1,161 1,305 1,483 1,694 2,033 2,350
113 °F, w/ Inlet Cooling 1,091 1,168 1,313 1,493 1,706 1,821 2,140
120 °F, w/ Inlet Cooling 1,094 1,173 1,319 1,501 1,715 1,872 2,153
Average 1,090 1,160 1,300 1,480 1,690 1,880 2,180

FIGURE B6-1. Relationship of the CTG CO, emission rate as a function of load.
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EPA Region 9 has provided a framework for addressing the variation of turbine efficiency and resulting
GHG emission rate as a function of load in their “Responses to Public Comments on the Proposed
Prevention of Significant Deterioration Permit for the Pio Pico Energy Center”, November 2012. Note
that the simple-cycle GTs proposed for the Pio Pico Energy Center are the same units being proposed by
APS for this Project. EPA stated that it is not possible to predict the extent of part load operation during
every year for the life of the generating facility and that facilities are designed to meet a range of
operating levels. Therefore, EPA stated it is inappropriate to establish a GHG permit limit that prevents
the facility from generating electricity as intended. For the Pio Pico PSD permit, EPA determined that the
appropriate methodology for setting the GHG BACT emission limit was to set the final BACT limit at a
level achievable during the lowest load, “worst-case” normal operating conditions. This same
methodology has been used to develop the Ocotillo proposed GHG BACT limit. Note that EPA also
added requirements in the final Pio Pico construction permit to prepare and follow a maintenance plan for
each turbine, and to perform an initial heat rate demonstration test upon startup of the emission units.

Because the BACT emission limit must be achievable across all load ranges for which these turbines are
designed to operate, and because the Ocotillo CTs are designed to operate continuously at loads as low as
25% of the maximum load, the lowest achievable BACT emission limit for these GTs has been set to the
average 25% load value of 1,690 1b CO,/MWh of gross electric output.

Because the GHG emission rate varies with ambient air temperatures, and because the operating load will
vary not only with the time of day but also the time of year, the averaging period for the proposed GHG
BACT emission limit must be long enough to encompass this variability in operation. A 12-month rolling
average basis is consistent with the majority of the CO, BACT emission limits, and is also consistent with
the proposed CO, emission standard under 40 CFR 60 Subpart KKKK. In the preamble to the proposed
rule, EPA stated’ “This 12-operating-month period is important due the inherent variability in power plant
GHG emissions rates.” EPA went on to say “a 12-operating month rolling average explicitly accounts for
variable operating conditions, allows for a more protective standard and decreased compliance burden,
allows EGUs to have and use a consistent basis for calculating compliance (i.e., ensuring that 12
operating months of data would be used to calculate compliance irrespective of the number of long-term
outages), and simplifies compliance for state permitting authorities”. EPA Region 9 also noted in the Pio
Pico response to comments that “EPA believes that annual averaging periods are appropriate for GHG
limits in PSD permits because climate change occurs over a period of decades or longer, and because such
averaging periods allow facilities some degree of flexibility while still being practically enforceable”. For
these same reasons, APS proposes that the emission limit of 1,690 1b/MWhg be based on a 12-month
rolling average, and should include all periods of operation, including startup and shutdown.

4 Federal Register, Vol. 79, No. 5, January 8, 2014, page 1,481.
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6.7.3 Gas Turbine Maintenance Requirements.

To achieve the proposed BACT emission limits, these gas turbines must be maintained properly to ensure
peak performance of the turbines and ensure that good combustion and operating practices are
maintained. Therefore, BACT also includes a requirement to prepare and follow a maintenance plan for
each turbine. Good gas turbine maintenance practices normally include annual boroscopic inspections of
the turbine, generator testing, control system inspections, as well as periodic fuel sampling and analysis.
Good gas turbine maintenance practices also includes major CTG overhauls conducted as recommended
by the manufacturer. The frequency of major overhauls is typically every 25,000 “operating” hours.
Because CTG startup and shutdowns may consume multiple operating hours for purposes of major
overhauls (even though the actual startup or shutdown may only take a fraction of a clock hour), a major
overhaul is expected to occur approximately every five years.

6.7.4 Summary of the Proposed GHG BACT Requirements.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of efficient simple cycle
gas turbines and the use of good combustion practices in combination with low carbon containing fuel
(natural gas) represents the best available control technology (BACT) for the control of GHG emissions
from the proposed GE LMS100 simple-cycle gas turbines. Based on this analysis, APS proposes the
following limits as BACT for the control of GHG emissions from the new GTs:

1. The gas turbines shall achieve an initial heat rate of no more than 8,742 Btu per kilowatt
hour of gross electric output at 100% load and a dry bulb temperature of 73 °F.

2. CO, emissions may not exceed 1,690 Ib CO,/MWh of gross electric output, based on a
12-month rolling average.

3. The permittee shall prepare and follow a Maintenance Plan for each CTG.
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Chapter 7. Startup and Shutdown
Control Technology Review.

The gas turbine air pollution control systems which represent the best available control technology
(BACT) during normal operation, including good combustion practices, water injection, selective
catalytic reduction (SCR), and oxidation catalysts, are not operational during the startup and shutdown of
the gas turbines.

Water injection is used to reduce NO, emissions in the diffusion flame combustors of these gas turbines.
The earlier that water injection can be initiated during the startup process, the lower NO, emissions will
be during startup. However, if injection is initiated at very low loads, it can impact flame stability and
combustion dynamics, and it can increase CO emissions to unacceptable levels. These issues must be
carefully balanced when determining when to initiate water injection.

7.1 Startup / Shutdown Event Durations.

The gas turbine air pollution control systems including water injection, selective catalytic reduction
(SCR) and oxidation catalysts are not operational during the startup and shutdown of these gas turbines.
Water injection is used to reduce NO, emissions from these GTs before the SCR systems. The earlier that
water injection can be initiated during the startup process, the lower NO, emissions will be during startup.
However, if injection is initiated at very low loads, it can impact flame stability and combustion
dynamics, and it may increase CO emissions. These concerns must be carefully balanced when
determining when to initiate water injection. Oxidation catalysts and SCR pollution control systems are
not functional during periods of startup and shutdown because the exhaust gas temperatures are too low
for these systems to function as designed.

For simple cycle GTs, the time required for startup is much shorter than gas turbines used in combined
cycle applications. The quick startup times for simple cycle GTs help to minimize emissions during
startup and shutdown events. For these GE Model LMS100 simple cycle GTs, the length of time for a
normal startup, that is, the time from initial fuel firing to the time the unit goes on line and water injection
begins, is normally about 10 minutes, but because of complications in startup events, the duration may be
up to 30 minutes. The length of time for a normal shutdown, that is, the time from the cessation of water
injection to the time when the flame is out, is normally 11 minutes. Therefore, the normal duration for a
startup and shutdown cycle or “event” is 41 minutes.
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7.2 Proposed Startup and Shutdown Conditions.

Emissions during periods of startup and shutdown may be limited by limiting the duration of each startup
and shutdown event, and they may also be limited by limiting the total number of startup and shutdown
events which occur over time. As noted above, the maximum expected startup event is expected to
require up to 30 minutes to complete, and each shutdown event is expected to require up to 11 minutes to
complete.

Based on this analysis, Arizona Public Service (APS) has concluded that the following limits represent
BACT for the startup and shutdown of these GTs:

1. The duration of a CTG startup shall not exceed 30 minutes for each startup event.

2. The duration of a CTG shutdown shall not exceed 11 minutes for each shutdown
event.

3. “Startup” is defined as the period beginning with the ignition of fuel and ending
30 minutes later.

4. “Shutdown” is defined as the period beginning with the initiation of gas turbine
shutdown sequence and lasting until fuel combustion has ceased.
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Chapter 8. Cooling Tower Control
Technology Review.

A new mechanical draft cooling tower will be installed as part of the Ocotillo Power Plant Modernization
Project. The specifications for the new cooling tower are summarized in Table B8-1.

TABLE B8-1. Specifications for the new mechanical draft cooling tower.

Total Circulating Water Flow to Cooling Tower, gpm 63,500
Number of Cells 6
Maximum Total Dissolved Solids, ppm 12,000
Design Drift Loss, % 0.0005%

8.1 Cooling Tower Emissions.

In a mechanical draft cooling tower, the circulating cooling water is introduced into the top of the tower.
As the water falls through the tower, an air flow is induced in a countercurrent flow using an induced
draft fan. A portion of the circulating water evaporates, cooling the remaining water. A small amount of
the water is entrained in the induced air flow in the form of liquid phase droplets or mist. Demisters are
used at the outlet of cooling towers to reduce the amount of water droplets entrained in the air. The water
droplets that pass through the demisters and are emitted to the atmosphere are called drift loss. When
these droplets evaporate, the dissolved solids in the droplet become particulate matter.  Therefore,
cooling towers are sources of PM, PM;,, and PM, 5 emissions.

Cooling tower PM emissions are calculated based on the circulating water flow rate, the total dissolved
solids (TDS) in the circulating water, and the design drift loss according to the following equation:

E = kQ(60 min/hr)(8.345 1b water/ gal)[c;‘?}{@} Equation 1
10 100
Where, E = Particulate matter emissions, pounds per hour
Q = Circulating water flow rate, gallons per minute = 63,500 gpm
Crps = Circulating water total dissolved solids, parts per million = 12,000 ppm
DL = Dirift loss, % = 0.0005%
k = particle size multiplier, dimensionless

The particle size multiplier “k” has been added to the basic AP-42 equation to calculate emissions for
various PM size ranges, including PM;, and PM,s. AP-42 Section 13.4 presents data that suggests the
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PM,, fraction is 1% of the total PM emission rate, however there is no information provided on PM; s

emissions.

Maricopa County had developed an emission factor of 31.5% to convert total cooling tower PM
emissions to PMo emissions based on tests performed at the Gila Bend Power Plant. During the PSD
permitting of the Hydrogen Energy California (HECA) project by the San Joaquin Valley Air Pollution
Control District (SJVAPCD), the applicant used an emission factor of 0.6 to convert cooling tower PM;,
emissions to PM,s emissions. This factor was based on data contained in the California Emission
Inventory Development and Reporting System (CEIDARS) data base, along with further documentation
including an analysis of the emission data that formed the basis of the CEIDARS ratio, and discussions
with various California Air Resources Board and EPA research staff. This PSD permit was reviewed and
commented upon by the California Energy Commission and EPA Region 9, and these agencies accepted
this factor for use in cooling tower PM, s emission estimates.

Table B8-2 summarizes the PM, PM,,, and PM, s emissions for the cooling tower based on the particle
size multipliers of 0.315 for PM;, emissions and 0.189 (i.e., 0.315 x 0.6 = 0.189) for PM, s emissions,
based on these multipliers that have been previously approved in PSD permitting actions.

During the PSD permitting of the Hydrogen Energy California (HECA) project by the San Joaquin Valley
Air Pollution Control District (SJVAPCD), the applicant used an emission factor of 0.6 to convert cooling
tower PM,, emissions to PM,s emissions. This factor was based on data contained in the California
Emission Inventory Development and Reporting System (CEIDARS) data base, along with further
documentation including an analysis of the emission data that formed the basis of the CEIDARS ratio,
and discussions with various California Air Resources Board and EPA research staff. This PSD permit
was reviewed and commented upon by the California Energy Commission and EPA Region 9, and these
agencies accepted this factor for use in cooling tower PM, 5 emission estimates.

Table BS-2 presents the calculated PM, PM o, and PM, 5 emissions for the cooling tower, using particle
size multipliers of 0.315 for PM;, emissions and 0.189 (0.315 * 0.6) for PM, s emissions, based on these
multipliers that have been previously approved in PSD permitting actions.

TABLE B8-2. Potential emissions for the new mechanical draft cooling tower.

Q Crps %DL k
Cooling | Blowdown | Drift Loss Particle Potential to Emit
POLLUTANT Tower TDS Conc. Size
Flowrate Multiplier
gallon/min ppm % Ib/hr ton/yr
Particulate Matter PM 63,500 12,000 0.0005% 1.00 1.91 8.36
Particulate Matter PM,, 63,500 12,000 0.0005% 0.315 0.60 2.63
Particulate Matter PM, s 63,500 12,000 0.0005% 0.189 0.36 1.58
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8.2 BACT Baseline.

There are no specific state implementation plan (SIP) requirements or new source performance standards

for this cooling tower.

8.3 Step 1. Identify all available control technologies.

In a review of recently issued permits for new power plants equipped with cooling towers, demisters are
the only identified control technology to limit PM emissions. Demisters can be designed for various
levels of drift loss control. The cooling tower drift loss control requirements representing BACT for
recently permitted power plants are summarized in Table B8-3. From Table B§-3, the required drift loss
control requirements for permits issued since 2007 range from 0.0005% to 0.002%. To reduce drift loss,
additional layers of demisters must be installed in the cooling tower. This can make the cooling tower
taller and increases the fan horsepower and auxiliary power requirements.

TABLE B8-3. Cooling tower BACT requirements for recently permitted power plants.

Facility Date State I?zreifc:uLi?:(j
Pio Pico Energy Center Dec. 2012 CA 0.001%
Consumers Energy Karn Weadock Dec. 2009 MI 0.0005%
AEP John W. Turk, Jr. Power Plant Nov. 2008 AR 0.0005%
Santee Cooper - Pee Dee Station December-07 SC 0.0005%
Seminole Electric - Palatka Unit 3 August-07 FL 0.0005%
Deseret Power Coop - Bonanza August-07 uT 0.001%
LS Power - Longleaf Energy Center May-07 GA 0.001%
Southern Montana Electric-Highwood May-07 MT 0.002%
8.4 Step 2. Identify the technically feasible control options.

The only technically feasible control option for this mechanical draft cooling tower is the use of high

efficiency drift eliminators.

8.5 Step 3. Rank the technically feasible control options.

The only technically feasible control option for this mechanical draft cooling tower is the use of high
efficiency drift eliminators. Therefore, high efficiency drift eliminators are the top ranked control option.
The highest level of control commercially available is 0.0005%.
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8.6 Step 4. Evaluate the most effective controls.

The only feasible control technology for this mechanical draft cooling tower is high efficiency drift
eliminators. From Table B8-3, the required drift loss control requirements for permits issued in 2007
ranged from 0.0005% to 0.002%. The highest level of control commercially available is 0.0005%.

8.7 Step 5. Propose BACT.

Based on this analysis, Arizona Public Service (APS) has concluded that the following limits represent
BACT for the proposed new cooling tower:

1. The cooling tower drift eliminators shall be designed for a drift loss of no more
than 0.0005% of the total circulating water flow.

2. The total dissolved solids (TDS) concentration in wet cooling circulation water
may not exceed 12,000 parts per million (ppm) on weight basis.
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Chapter 9. Emergency Generator
Control Technology Review.

The Ocotillo Modernization Project will include the proposed installation of two (2) 3.0 megawatt (MWe)
emergency generators (or their equivalent) powered by diesel (compression ignition) engines. These
generators will have a nominal standby electric generating capacity of 3.0 MW (electric). Because these
new generators will be primarily used as emergency diesel generators, APS is proposing operational
limits for each generator of no more than 500 hours in any 12 consecutive month period. This operational
limit is explained in more detail in Chapters 3 and 4. Table B9-1 is a summary of the technical
specifications for each emergency generator.

TABLE B9-1. Technical specifications for the proposed new emergency generators.

Generator Standby Rating, MW ........cccooiiiiiiiiiiiceeee e 3,000
Engine Power at Standby Output, brake-horsepower ...........cccceecvevverienennee. 4,423
Engine Displacement, L.........cccccooiieiiiiiiiiieneieeee et 84.67
ENgine Cylinders........cooieiiiiiiiiieie ettt V-16
Engine Displacement per Cylinder, L.........ccoccoeiieiiiiiiiiiieeeieeeee e 5.29
Maximum Diesel Fuel Consumption Rate, gal/hr ...........cocoeviiiiiniiniiniien, 210
Exhaust Gas Flowrate, acfim ..........oovvviiiiiiiiiiiiiiiieeeeeeee e 24,565
Exhaust Gas Temperature, “F..........cccccvevieieiiienineieeeieeeeee e 895
NOx Emission Controls...........ccceeeeveeeenvennne. Selective Catalytic Reduction (SCR)
PM and VOC Emission Controls...........ccecceeveereeneennenne Diesel Oxidation Catalyst
CO Emission Standard (Tier 4, post 2014), g/hp-hr .......coccevieriiniieieieeee. 2.6
NO, Emission Standard (Tier 4, post 2014), g/hp-hr........cccccoevviiiininniininnn. 0.5
PM Emission Standard (Tier 4, post 2014),g/bhp-hr.......ccccccoovveiiiiiieninenne. 0.022
Footnotes

The maximum generator output rating, fuel consumption rating, emissions, and flowrates are based on the
generator standby rating, which is the maximum short term capacity of the generator.

The CO, NOy, and PM emission rates are the emission standards for Tier 4 engines from 40 CFR
§1039.101.
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9.1 Emergency Generator Emissions.

With this application, APS is proposing to install diesel generators which comply with the Tier 4 emission
standards under 40 CFR §1039.101. In addition APS is proposing to limit the operation of each generator
to no more than 500 hours per year, based on a 12-month rolling average. The potential emissions for

each 3.0 MW diesel-fired emergency electric generator, based on these proposed requirements, are

summarized in Table 3-8.

TABLE B9-2. Potential emissions for each 3.0 MW generator and for both generators combined.

Emission Power Potential to Emit, Potential to Emit,

POLLUTANT Factor Output Each Generator Both Generators
g/hp-hr hp Ib/hr ton/year ton/year

Carbon Monoxide CcO 2.61 4,423 25.43 6.36 12.71
Nitrogen Oxides NO4 0.50 4,423 4.87 1.22 2.43
Particulate Matter PM 0.022 4,423 0.22 0.05 0.11
Particulate Matter PM,, 0.022 4,423 0.21 0.05 0.11
Particulate Matter PM, 5 0.022 4,423 0.21 0.05 0.11
Sulfur Dioxide SO, 0.0046 4,423 0.045 0.011 0.023
Vol. Org. Cmpds VOC 0.14 4,423 1.38 0.35 0.69
Sulfuric Acid Mist ~ H,SO, | 4.6E-04 4,423 0.0045 0.0011 0.0023
Fluorides F 3.4E-04 4,423 0.0033 0.0008 0.0016
Lead Pb 2.8E-05 4,423 0.0003 0.0001 0.0001
Carbon Dioxide CO, 496.6 4,423 4,837.8 1,209.4 2,418.9
Greenhouse Gases COse 498.3 4,423 4,854.4 1,213.6 2,427.2

Footnotes

1. Potential emissions are based on 500 hours per year of operation.
The CO, NO,, PM, and VOC emission rates are based on the Tier 4 engine standards after the 2014 model year

»

in Table 1 of 40 CFR §1039.101, and a maximum engine rating of 4,423 horsepower.

AN

All PM emissions are also assumed to be PM;, and PM, 5 emissions.

Sulfuric acid mist emissions are based on 10% conversion of SO, to SOj; in the flue gas.

SO, emissions are based on a maximum fuel consumption rate of 215 gal/hr, and a sulfur content of 0.0015%.

Lead and fluoride emissions are based on the emission factor for oil combustion in the U.S. EPA's Compilation

of Air Pollutant Emission Factors, AP-42, section 1.3, oil combustion, Tables 1.3-10 and 1.3-11., respectively,
AND a maximum fuel oil consumption rate of 215 gallons per hour.

7. Emission factors for GHG emissions including CO2, N,O and CH, are from 40 CFR 98, Tables C-1 and C-2.

The CO,e factors are from 40 CFR 98, Subpart A, Table A-1.
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9.2 Carbon Monoxide (CO) Control Technology Review.

Carbon monoxide (CO) is emitted from diesel engines as a result of incomplete combustion. Therefore,
the most direct approach for reducing CO emissions (and also reduce the other related pollutants) is to
improve combustion. Incomplete combustion also leads to emissions of diesel particulate matter, volatile
organic compounds (VOC) and organic hazardous air pollutants (HAP). CO emissions as well as diesel
particulate matter, VOC, and organic HAP emissions may also be reduced using post combustion
emission control systems including oxidation catalyst systems. When used on diesel engines, these
oxidation catalyst systems are often called diesel oxidation catalysts.

9.2.1 BACT Baseline.

Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1 requires the application of BACT to any new stationary
source which emits more than 550 Ibs/day or 100 tons/yr of carbon monoxide.

These engines will be subject to the Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines in 40 CFR 60, Subpart IIII. In accordance with 40 CFR §60.4201,
manufacturers of new non-emergency stationary CI engines must meet the following:

860.4201 What emission standards must | meet for non-emergency engines if | am a stationary ClI
internal combustion engine manufacturer?

(c) Stationary CI internal combustion engine manufacturers must certify their 2011 model year and later non-
emergency stationary CI ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder to the certification emission standards for new nonroad CI
engines in 40 CFR 1039.101, 40 CFR 1039.102, 40 CFR 1039.104, 40 CFR 1039.105, 40 CFR 1039.107, and
40 CFR 1039.115, as applicable, for all pollutants, for the same maximum engine power.

The applicable standards for new non-emergency stationary CI engines under 40 CFR §1039.101 are
summarized below. In accordance with 40 CFR §60.4201, manufacturers of new emergency stationary
CI engines must meet the following:

860.4202 What emission standards must | meet for emergency engines if | am a stationary Cl internal
combustion engine manufacturer?

(b) Stationary CI internal combustion engine manufacturers must certify their 2007 model year and later
emergency stationary CI ICE with a maximum engine power greater than 2,237 KW (3,000 HP) and a
displacement of less than 10 liters per cylinder that are not fire pump engines to the emission standards
specified in paragraphs (b)(1) through (2) of this section.

(2) For 2011 model year and later, the certification emission standards for new nonroad CI engines for engines
of the same model year and maximum engine power in 40 CFR 89.112 and 40 CFR 89.113 for all pollutants.

The standards under 40 CFR 89.112 are also summarized below. The standards for emergency stationary
CI engines include only the Tier 2 standards, not the more stringent Tier 4 standards. The proposed
emergency generators will be designed and manufactured to meet the most advanced Tier 4 standards for
generators with model years after 2014 in Table 1 of 40 CFR §1039.101.
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Diesel engine standards under 40 CFR 60, Subpart I111.

Non-Emergency CI Emergency CI Engine

POLLUTANT Engine Tier 4 Standards Tier 2 Standards

g/kWhr g/hp-hr g/kWhr g/hp-hr
Carbon Monoxide CO 3.5 2.6 3.5 2.6
Nitrogen Oxides NO, 0.67 0.50 6.4* 4.8%
Particulate Matter PM 0.03 0.022 0.20 0.15
Non-Methane Hydrocarbons NMHC 0.19 0.14 n/a n/a

Footnotes

* The NO, standards for Tier 2 engines are the sum of the NOx and NMHC.
The Tier 4 standards are for generator sets manufactured after the 2014 model year.
The Tier 2 standards are for engines greater than 750 horsepower (hp).

9.2.2 STEP 1. Identify All Available Control Technologies.

Table B9-3 is a summary of CO emission limits for diesel generators from the U.S. EPA's RACT / BACT
/ LAER database. From Table B9-3, a total of 10 of the 12 generators identified have the Tier 2 and Tier
4 CO emission limit of 2.6 grams per horsepower hour (g/hp-hr). (The other two units have pound per
hour limits. There is insufficient information in the database to determine the equivalent limit expressed
in g/hp-hr).

The South Coast Air Quality Management District’s LAER/BACT determinations (available at
http://www.agmd.gov/home/permits/bact/guidelines/i---scagmd-laer-bact ) did not have any listed
determinations newer than 2003. The Bay Area Air Quality Management District BACT Guideline for
diesel-fueled emergency engines with a rating of more than 750 hp, based on the Airborne Toxic Control
Measures (ATCMs) promulgated by the California Air Resources Board (CARB) also lists a BACT CO
emission limit of 2.6 g/hp-hr.  The San Joaquin Valley Air Pollution Control District BACT Guideline,
3.1.1, requires the latest EPA Tier certification level for applicable horsepower range.

Based on this review, Good Combustion Practices (GCP) and Diesel Oxidation Catalysts (DOC) have
potential for applicability to these generators.

9.2.3 STEP 2. Identify Technically Feasible Control Technologies.

Good combustion practices and diesel oxidation catalysts are both technically feasible options.

9.2.4 STEP 3. Rank the Technically Feasible Control Technologies.

Based on the above data, the use of Good Combustion Practices ( Tier 2) engines, and the use of GCP
combined with diesel oxidation catalysts (Tier 4 engines) will both achieve a CO emission rate of 2.6
grams per horsepower hour.
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TABLE B9-3. Carbon monoxide (CO) emission limits for emergency diesel generators from the
U.S. EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE | THROUGHPUT LIMIT

Cronus Chemicals, LLC IL 09/05/14 3,755 hp 2.6 g/hp-hr
Midwest Fertilizer Corporation IN 06/04/14 3,600 hp 2.6 g/hp-hr
Energy Answers Arecibo Puerto Rico PR 04/10/14 2.6 g/hp-hr
Ohio Valley Resources, LLC IN 09/25/13 4,690 hp 2.6 g/hp-hr
CF Industries Nitrogen, LLC - Port Neal IA 07/12/13 180 gal/hr 2.6 g/hp-hr
Oregon Clean Energy Center OH 06/18/13 2,250 kW 17.35 Ib/hr

St. Joseph Energy Center, LLC IN 12/03/12 2,012 hp 2.6 g/hp-hr
Hess Newark Energy Center NJ 11/01/12 200 hr/yr 11.56 lb/hr

Iowa Fertilizer Company 1A 10/26/12 142 gal/hr 2.6 g/hp-hr
Point Thomson Production Facility AK 08/20/12 1,750 kW 2.6 g/hp-hr
Pyramax Ceramics, LLC SC 02/08/12 757 hp 2.6 g/hp-hr
Palmdale Hybrid Power Project CA 10/18/11 2,683 hp 2.6 g/hp-hr

9.2.5 STEP 4. Evaluate the Most Effective Controls.

Because the use of Good Combustion Practices ( Tier 2) engines, and the use of GCP combined with
diesel oxidation catalysts (Tier 4 engines) will both achieve a CO emission rate of 2.6 grams per
horsepower hour, no further analysis is required.

9.2.6 STEP 5. Proposed Carbon Monoxide (CO) BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of good combustion
practices in combination with the use of diesel oxidation catalysts represents the best available control
technology (BACT) for the control of CO emissions from the proposed diesel generators. APS proposes
the following limits as BACT for the control of CO emissions from the emergency generators:

1. Carbon monoxide (CO) emissions may not exceed the Tier 4 standard
under 40 CFR § 1039.101 for generator sets manufactured after the 2014
model year of 2.6 g/hp-hr.

2. The operation of each generator may not exceed 500 hours per year.
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9.3 Nitrogen Oxides (NO,) Control Technology Review.

Based on the PSD applicability analysis in Chapter 4 of the construction permit application, the proposed
Ocotillo Generation Project is not a major modification for NO4 emissions, and the Project is therefore
not subject to the application of BACT under the PSD program. However, Maricopa County’s Air
Pollution Control Regulations, Rule 241, Permits for New Sources and Modifications to Existing Sources,
Section 301.1, requires the application of BACT to any new stationary source which emits more than 150
Ibs/day or 25 tons/yr of NOy. Therefore, the following BACT analysis is being conducted to comply with
Maricopa County Rule 241, Section 301.1.

In accordance with Maricopa County Air Quality Department’s memorandum “REQUIREMENTS,
PROCEDURES AND GUIDANCE IN SELECTING BACT and RACT?”, revised July, 2010, section 8§,
“To streamline the BACT selection process, the Department will accept a BACT control technology for
the same category of industry as listed by the South Coast Air Quality Management District (SCAQMD),
SIVAPCD, or the BAAQMD, or other regulatory agencies accepted by the Department as a viable
alternative. Sources who opt to select control technology for the same or similar source category accepted
by the air quality management districts in California may forgo the top-down analysis described above.”
The following is an analysis of recent NOy BACT determinations in California. Arizona Public Service
(APS) proposes a BACT level which reflects these NO, BACT determinations.

9.3.1 BACT Baseline.

These engines will be subject to the Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines in 40 CFR 60, Subpart IIII. The NOj emission standard for non-emergency
generator sets manufactured after the 2014 model year (Tier 4 standard) is 0.5 g/hp-hr. The NO, emission
standard for emergency engines greater than 750 hp is 4.8 g/hp-hr (Tier 2 standard). The Tier 2 standard
is the sum of the NOy and non-methane hydrocarbons (NMHC).

9.3.2 BACT Control Technology Determinations.

Table B9-4 is a summary of NO, emission limits for similar emergency generators. The limits in Table
B9-4 indicate Tier 2 emission limits for the majority of permitted generators. The most stringent
limitation is the Tier 4 standard of 0.50 g/hp-hr for the Cronus Chemicals, LLC facility in Illinois.

The Bay Area Air Quality Management District BACT Guideline for diesel-fueled emergency engines
with a rating of more than 750 hp, based on the Airborne Toxic Control Measures (ATCMs) promulgated
by the California Air Resources Board (CARB) lists a BACT NOj emission limit of 4.8 g/hp-hr. The San
Joaquin Valley Air Pollution Control District BACT Guideline, 3.1.1, requires the latest EPA Tier
certification level for the applicable horsepower range.

9.3.3 Available Control Technologies.

The available control technologies for diesel generators includes good combustion practices (engine
design), and Selective Catalytic Reduction (SCR). Selective non-catalytic reduction (SNCR) is an

Air Pollution Control Construction Permit Application — Ocotillo Power Plant RTP Environmental Associates, Inc.
APPENDIX B: Control Technology Review. Updated January 23, 2015

-62 -



available NOy control technology for boilers and other external combustion sources, but it is not
technically feasible for internal combustion engines.

TABLE B9-4. Nitrogen oxides (NOy) emission limits for emergency diesel generators from the U.S.
EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE | THROUGHPUT LIMIT

Cronus Chemicals, LLC IL 09/05/14 3,755 hp 0.50 g/hp-hr
Midwest Fertilizer Corporation IN 06/04/14 3,600 hp 4.46 g/hp-hr
Energy Answers Arecibo Puerto Rico PR 04/10/14 2.85 g/hp-hr
Ohio Valley Resources, LLC IN 09/25/13 4,690 hp 4.46 g/hp-hr
Oregon Clean Energy Center OH 06/18/13 2,250 kW 27.8 Ib/hr

St. Joseph Energy Center, LLC IN 12/03/12 2,012 hp 4.8 g/hp-hr
Hess Newark Energy Center NJ 11/01/12 200 hr/yr 18.53 Ib/hr

Iowa Fertilizer Company 1A 10/26/12 142 gal/hr 4.47 g/hp-hr
Point Thomson Production Facility AK 08/20/12 1,750 kW 4.8 g/hp-hr
Pyramax Ceramics, LLC SC 02/08/12 757 hp 2.98 g/hp-hr
Palmdale Hybrid Power Project CA 10/18/11 2,683 hp 4.8 g/hp-hr
Highlands Biorefinery and Cogen Plant FL 09/23/11 4.8 g/hp-hr

9.3.4 Proposed NOyx BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of good combustion
practices in combination with the use of selective catalytic reduction (SCR) represents the best available
control technology (BACT) for the control of NOy emissions from the proposed diesel generators. APS
proposes the following limits as BACT for the control of NO, emissions from the diesel generators:

1. Nitrogen oxide (NOy) emissions may not exceed the Tier 4 standard
under 40 CFR § 1039.101 for generator sets manufactured after the 2014
model year of 0.5 g/hp-hr.

2. The operation of each generator may not exceed 500 hours per year.
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9.4 PM, PMyg and PM, s Control Technology Review.

Emissions of particulate matter (PM), including particulate matter with aerodynamic particle sizes less
than 10 microns (PM,), and particulate matter with aerodynamic particle sizes less than 2.5 microns
(PM;5) from diesel generators result from PM in the combustion air, from ash in the fuel, engine wear,
and from products of incomplete combustion. For this analysis, all PM emissions from the diesel
generators are also assumed to be PM;, and PM; 5 emissions. Since ultra-low sulfur diesel fuel has very
little ash, fuel ash is not a significant source of PM emissions.

9.4.1 BACT Baseline.

These engines will be subject to the Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines in 40 CFR 60, Subpart IIII. The PM emission standard for non-emergency
generator sets manufactured after the 2014 model year (Tier 4 standard) is 0.022 g/hp-hr. The PM
emission standard for emergency engines greater than 750 hp is 0.15 g/hp-hr (Tier 2 standard).

9.4.2 STEP 1. Identify All Available Control Technologies.

Table B9-5 is a summary of PM emission limits for diesel generators from the U.S. EPA's RACT / BACT
/ LAER database. From Table B9-5, all of the generators identified have the Tier 2 PM emission limit of
0.15 grams per horsepower hour (g/hp-hr) except for the Cronus Chemicals, LLC facility, which has a
limit of 0.075 g/hp-hr. That limit is the interim Tier 4 emission standard for generator sets larger than 900
kW manufactured after Year 2010. (Two units have pound per hour limits. There is insufficient
information in the database to determine the equivalent limit expressed in g/hp-hr).

The South Coast Air Quality Management District’s LAER/BACT determinations (available at
http://www.agmd.gov/home/permits/bact/guidelines/i---scagmd-laer-bact ) did not have any listed
determinations newer than 2003. The Bay Area Air Quality Management District BACT Guideline for
diesel-fueled emergency engines with a rating of more than 750 hp, based on the Airborne Toxic Control
Measures (ATCMs) promulgated by the California Air Resources Board (CARB) also lists a BACT PM
emission limit of 0.15 g/hp-hr. The San Joaquin Valley Air Pollution Control District BACT Guideline,
3.1.1, requires the latest EPA Tier certification level for applicable horsepower range.

Based on this review, Good Combustion Practices (GCP) and Diesel Oxidation Catalysts (DOC) have
potential for applicability to these generators.

9.4.3 STEP 2. Identify Technically Feasible Control Technologies.

Good combustion practices and diesel oxidation catalysts are both technically feasible options.
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9.4.4 STEP 3. Rank the Technically Feasible Control Technologies.

Based on the above data, the use of Good Combustion Practices (Tier 2 engines) can achieve a PM
emission rate of 0.15 g/hp-hr. The use of GCP combined with diesel oxidation catalysts (Tier 4 engines)
can achieve a PM emission rate of 0.022 g/hp-hr.

TABLE B9-5. Particulate matter (PM) emission limits for emergency diesel generators from the
U.S. EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE | THROUGHPUT LIMIT

Cronus Chemicals, LLC IL 09/05/14 3,755 hp 0.075 g/hp-hr
Midwest Fertilizer Corporation IN 06/04/14 3,600 hp 0.15 g/hp-hr
Energy Answers Arecibo Puerto Rico PR 04/10/14 0.15 g/hp-hr
Ohio Valley Resources, LLC IN 09/25/13 4,690 hp 0.15 g/hp-hr
CF Industries Nitrogen, LLC - Port Neal IA 07/12/13 180 gal/hr 0.15 g/hp-hr
Oregon Clean Energy Center OH 06/18/13 2,250 kW 0.99 Ib/hr

St. Joseph Energy Center, LLC IN 12/03/12 2,012 hp 0.15 g/hp-hr
Hess Newark Energy Center NJ 11/01/12 200 hr/yr 0.59 Ib/hr

Iowa Fertilizer Company 1A 10/26/12 142 gal/hr 0.15 g/hp-hr
Point Thomson Production Facility AK 08/20/12 1,750 kW 0.15 g/hp-hr
Palmdale Hybrid Power Project CA 10/18/11 2,683 hp 0.15 g/hp-hr

9.45 STEP 4. Evaluate the Most Effective Controls.

APS proposes to utilize diesel generator sets manufactured to meet the final Tier 4 standards which will
include the use of diesel oxidation catalysts. This is the highest level of control available for these
generators. Therefore, further evaluation is unnecessary.

9.4.6 STEP 5. Proposed PM, PMjo, and PM, s BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of good combustion
practices in combination with the use of diesel oxidation catalysts represents the best available control
technology (BACT) for the control of PM emissions from the proposed diesel generators. APS proposes
the following limits as BACT for the control of PM emissions from the emergency generators:

1. Particulate matter (PM) emissions may not exceed the Tier 4 standard under
40 CFR § 1039.101 for generator sets manufactured after the 2014 model
year of 0.022 g/hp-hr.

2. The operation of each generator may not exceed 500 hours per year.
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9.5 Volatile Organic Compound (VOC) Control Technology Review.

Based on the NANSR applicability analysis in Chapter 4 of the construction permit application, the
Ocotillo plant is a minor nonattainment source with respect to VOC and is not subject to NANSR review.
However, Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1, requires the application of BACT to any new stationary
source which emits more than 150 Ibs/day or 25 tons/yr of VOC emissions. Therefore, the following
BACT analysis is being conducted to comply with Maricopa County Rule 241, Section 301.1.

In accordance with Maricopa County Air Quality Department’s memorandum “REQUIREMENTS,
PROCEDURES AND GUIDANCE IN SELECTING BACT and RACT”, revised July, 2010, section 8,
“To streamline the BACT selection process, the Department will accept a BACT control technology for
the same category of industry as listed by the South Coast Air Quality Management District (SCAQMD),
SIVACD, or the BAAQMD, or other regulatory agencies accepted by the Department as a viable
alternative. Sources who opt to select control technology for the same or similar source category accepted
by the air quality management districts in California may forgo the top-down analysis described above.”
The following is an analysis of recent VOC BACT determinations. Arizona Public Service (APS)
proposes a BACT level which reflects these VOC BACT determinations.

Like CO emissions, VOC is emitted from diesel generators as a result of incomplete combustion.
Therefore, the most direct approach for reducing VOC emissions (and also reduce the other related
pollutants) is to improve combustion. Incomplete combustion also leads to emissions of organic
hazardous air pollutants (HAP) such as formaldehyde. VOC and organic HAP emissions may also be
reduced using post combustion control systems including diesel oxidation catalyst systems.

9.5.1 BACT Baseline.

These engines will be subject to the Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines in 40 CFR 60, Subpart IIII. The non-methane hydrocarbon (NMHC)
emission standard for non-emergency generator sets manufactured after the 2014 model year (Tier 4
standard) is 0.14 g/hp-hr. The Tier 2 emission standard for NMHC is actually a combined NO, and
NMHC standard for emergency engines greater than 750 hp is 4.8 g/hp-hr.

9.5.2 BACT Control Technology Determinations.

Table B9-6 is a summary of VOC emission limits for similar emergency generators. The limits in Table
B9-6 indicate VOC or NMHC emission limits ranging from 0.15 to 0.30 g/hp-hr. The Bay Area Air
Quality Management District BACT Guideline for diesel-fueled emergency engines with a rating of more
than 750 hp, based on the Airborne Toxic Control Measures (ATCMs) promulgated by the California Air
Resources Board (CARB) lists a BACT NO4x + NMHC emission limit of 4.8 g/hp-hr, equal to the Tier 2
standard. The San Joaquin Valley Air Pollution Control District BACT Guideline, 3.1.1, requires the
latest EPA Tier certification level for the applicable horsepower range.
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9.5.3 Available Control Technologies.

The available control technologies for diesel generators includes good combustion practices (engine
design), and Selective Catalytic Reduction (SCR). Selective non-catalytic reduction (SNCR) is an
available NOy control technology for boilers and other external combustion sources, but it is not
technically feasible for internal combustion engines.

TABLE B9-6. Volatile organic compound (VOC)) emission limits for emergency diesel generators
from the U.S. EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE | THROUGHPUT LIMIT
Cronus Chemicals, LLC IL 09/05/14 3,755 hp 0.30 g/hp-hr
Midwest Fertilizer Corporation IN 06/04/14 3,600 hp 0.31 g/hp-hr
Energy Answers Arecibo Puerto Rico PR 04/10/14 0.15 g/hp-hr
Ohio Valley Resources, LLC IN 09/25/13 4,690 hp 0.31 g/hp-hr
Oregon Clean Energy Center OH 06/18/13 2,250 kW 3.93 Ib/hr
St. Joseph Energy Center, LLC IN 12/03/12 2,012 hp 1.04 1b/hr
Hess Newark Energy Center NJ 11/01/12 200 hr/yr 2.62 lb/hr
Iowa Fertilizer Company IA 10/26/12 142 gal/hr 0.30 g/hp-hr
Pyramax Ceramics, LLC SC 02/08/12 757 hp 0.30 g/hp-hr

9.5.4 Proposed VOC BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of good combustion
practices in combination with the use of diesel oxidation catalysts represents the best available control
technology (BACT) for the control of VOC emissions from the proposed diesel generators. APS
proposes the following limits as BACT for the control of VOC emissions from the emergency generators:

1. Volatile organic compound (VOC) emissions may not exceed the Tier 4
standard under 40 CFR § 1039.101 for generator sets manufactured after
the 2014 model year of 0.14 g/hp-hr, expressed as non-methane
hydrocarbons.

2. The operation of each generator may not exceed 500 hours per year.

9.6 Greenhouse Gas (GHG) Emissions Control Technology Review.

GHG emissions from diesel engine driven electric generators include carbon dioxide (CO,), methane
(CHy), and nitrous oxide (N,0O). Potential GHG emissions for each generator based on the proposed
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operating limit of 500 hours per year are summarized in Table B9-7. From Table B9-7, CO, emissions
account for 99.7% of the total GHG emissions. Because CO, emissions account for the vast majority of
GHG emissions from these generators, this control technology review for GHG emissions will focus on
CO, emissions.

TABLE B9-7. Potential greenhouse gas (GHG) emissions for each 3,000 kW diesel generator.

Emission Factor Total GHG Emission I':Sitt Potential to Emit,
Factor - EACH GENSET
Pollutant Capacity
kg/mmBtu | Ib/mmBtu FCOge4 Ib/mmBtu | mmBtu/hr Ib/hour tons/yr
actor
Carbon Dioxide CO, 73.96 163.05 1 163.05 29.7 4,837.8 1,209.4
Methane CH, | 3.0E-03 0.0066 25 0.17 29.7 4.9 1.2
Nitrous Oxide  N,O | 6.0E-04 0.0013 298 0.39 29.7 11.7 2.9
TOTAL GHG EMISSIONS, AS CO.e 163.6 4,854.4 1,213.6

Footnotes
1. Potential emissions in tons per year are based on limiting the operation of each generator to 500 hours per year.

2. The emission factors for the greenhouse gases, including CO,, N,O and CH, are from 40 CFR 98, Tables C-1
and C-2. The COye factors are from 40 CFR 98, Subpart A, Table A-1.

9.6.1 BACT Baseline.

There are no CO, or greenhouse gas emission standards applicable to these diesel generators.

9.6.2 BACT Control Technology Determinations.

Table B9-8 is a summary of CO, and/or greenhouse gas emission limits for similar emergency generators.
The limits in Table B9-8 indicate CO, or GHG emission limits typically expressed as tons per year.
These limits appear to all be based on the maximum output of the generator on an hourly basis, and
operational limits of 100 to 500 hours per year.
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TABLE B9-8. Greenhouse gas (GHG) emission limits for emergency diesel generators from the
U.S. EPA's RACT/BACT/LAER database.

FACILITY NAME STATE PERMIT DATE | THROUGHPUT LIMIT
Cronus Chemicals, LLC IL 09/05/14 3,755 hp 432 ton/year
Midwest Fertilizer Corporation IN 06/04/14 3,600 hp 526.39 g/hp-hr
Energy Answers Arecibo Puerto Rico PR 04/10/14 N/A 183 ton/year
Ohio Valley Resources, LLC IN 09/25/13 4,690 hp 526.39 g/hp-hr
Oregon Clean Energy Center OH 06/18/13 2,250 kW 878 ton/year
St. Joseph Energy Center, LLC IN 12/03/12 2,012 hp 1,186 ton/year
Iowa Fertilizer Company 1A 10/26/12 142 gal/hr 788.5 ton/year
Hickory Run Energy Station PA 04/23/13 7.8 mmBtu/hr 80.5 ton/year

9.6.3 STEP 1. Identify All Potential Control Technologies.

CO, emissions result from the oxidation of carbon in the fuel. When combusting fuel, this reaction is
responsible for much of the heat released in diesel engines and is therefore unavoidable. There are five
potential control options for reducing CO, emissions from these diesel generators:

1. The use of low carbon containing or lower emitting primary fuels,
2. The use of energy efficient processes and technologies,

3. Good combustion, operating, and maintenance practices,

4. Low annual capacity factor (applicable to emergency generators),

5. Carbon capture and sequestration (CCS) as a post combustion control system.

9.6.4 STEP 2. Identify Technically Feasible Control Technologies.

The purpose of these diesel generators is to provide a power source during emergencies when the electric
grid may be down, during natural disasters, or when natural gas may be curtailed or interrupted and the
combustion turbines are unavailable. Liquid fuels which can be stored on site are necessary to ensure that
these critical emergency generators will start reliably. Because electricity and natural gas may not be
available during these emergencies, natural gas and electricity are not technically feasible control
technologies for these emergency generators.

Although gasoline is an available liquid fuel, gasoline engines are generally not as efficient as diesel
engines and are generally not available in the large size class necessary for these generators.

The use of energy efficient processes and technologies, and the use of good combustion, operating, and
maintenance practices are both technically feasible control options. The proposed diesel engines are
modern, efficient engines which minimize GHG emissions. The use of good combustion, operating, and
maintenance practices will help ensure that the engines operate at or near their design efficiency.
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Limiting the operation of any emissions unit will limit emissions. The majority of the operation of these
generators will be for maintenance and readiness testing. Because these engines will be used primarily
for emergency operation, limiting the operation of these gensets is technically feasible. Therefore, APS
proposes to limit the operation of these generators to no more than 500 hours per year.

Chapter 6 of this control technology review includes a detailed discussion of carbon capture and
sequestration (CCS). While carbon capture with an MEA absorption process may be technically feasible
for combined-cycle gas turbines, it is not feasible for simple-cycle GTs because the exhaust gas
temperature is too high for the MEA process. Because these engines have similar high exhaust
temperatures, and because these engines operate infrequently, CCS is also not technically feasible for
these emergency generators.

9.6.5 STEP 3. Rank the Technically Feasible Control Technologies.

The use of energy efficient processes and technologies, good combustion, operating, and maintenance
practices, and low annual capacity factor are all technically feasible control options and are also proposed
for these emergency generators.

9.6.6 STEP 4. Evaluate the Most Effective Controls.

APS proposes the use of energy efficient processes and technologies, good combustion, operating, and
maintenance practices, and low annual capacity factor as BACT for these generators. The use of diesel
generator sets manufactured to meet the final Tier 4 standards will ensure the use of energy efficient
processes. This is the highest level of control available for these generators. Therefore, further
evaluation is unnecessary.

9.6.7 STEP 5. Proposed GHG BACT Determination.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of energy efficient
processes and technologies, good combustion, operating, and maintenance practices, and a low annual
capacity factor represents the best available control technology (BACT) for the control of GHG emissions
from the proposed diesel generators. APS proposes the following limits as BACT for the control of GHG
emissions from the emergency generators:

1. Carbon dioxide (CO,) emissions may not exceed 1,209 tons per year.

2. The operation of each generator may not exceed 500 hours per year.

Air Pollution Control Construction Permit Application — Ocotillo Power Plant RTP Environmental Associates, Inc.
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Chapter 10. Diesel Fuel Oil Storage Tank
Control Technology Review.

Based on the NANSR applicability analysis in Chapter 4 of the construction permit application, the
Ocotillo plant is a minor nonattainment source with respect to VOC and is not subject to NANSR review.
However, Maricopa County’s Air Pollution Control Regulations, Rule 241, Permits for New Sources and
Modifications to Existing Sources, Section 301.1, requires the application of BACT to any new stationary
source which emits more than 150 lbs/day or 25 tons/yr of VOC emissions. Therefore, the following
BACT analysis is being conducted to comply with Maricopa County Rule 241, Section 301.1.

The Project will also include two (2) 10,000 gallon diesel fuel oil storage tanks. Based on the operational
limits for the diesel generators of 500 hours per year as proposed in this application and a maximum
diesel engine fuel consumption rate of 215 gallons per hour, the maximum annual throughput for each
tank would be 107,500 gallons per year. Potential VOC emissions based on the U.S. EPA’s TANKS
program, Version 4.0.9d (which is based on the equations from AP-42, Section 7.1, Organic Storage
Tanks), is 5.10 pounds per year for each tank, or total VOC emissions of 0.0051 tons per year for both
tanks combined. The emissions are summarized in Table B10-1. Note that under normal generator
operation which would be much less than 500 hours per year, the working losses would be very small,
and the emissions would approach the breathing losses only which are less than 2 pounds per year.

TABLE B10-1. TANKS 4.0.9d annual emissions summary report, individual tank emission totals.

Tank Losses (Ibs)
Components
Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 3.50 1.60 5.10

The proposed diesel fuel oil storage tanks will be equipped with submerged fill pipes which will reduce
working losses. Because the vapor pressure of diesel fuel oil is very low, losses from these tanks will be
very small. At a cost effectiveness threshold of $10,000 per ton of VOCs controlled ($5.00 per pound),
controls which cost more than $25 per tank per year would not be cost effective. Based on the very low
potential VOC emissions there are no control technologies available for these tanks which would be
economically feasible to reduce the already extremely low level of emissions.

Based on this analysis, Arizona Public Service (APS) has concluded that the use of diesel fuel oil storage
tanks with submerged fill pipes represents the best available control technology (BACT) for the control of
VOC emissions from the proposed diesel fuel oil storage tanks.
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Appendix C.

Operational and Emissions Data
for the General Electric Model LMS100
Simple Cycle Gas Turbines
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Performance data for the General Electric Model LMS100® simple cycle gas turbines at 24 possible load and ambient air conditions.

Dry Bulb Temperature, °F

Wet Bulb Temperature, °F

Relative Humidity, %

Engine Inlet
Conditioning HEAT HEAT HEAT HEAT NONE | NONE | NONE | NONE CHILL NONE NONE | NONE CHILL | NONE | NONE | NONE CHILL NONE NONE | NONE CHILL | NONE NONE | NONE
Tons Chill or kBtu/hr Heat 4,203 3,753 3,428 2,868 1,063 2,598 2,605 2,609 4,203

Gross Generation, kW 111,334 83,505 55,668 111,000 | 83,253 | 55,505 | 27,752 | 109,790 82,341 27,448 82,392 81,055 54,033 53,403 | 26,702 | 111,334
Est. Btu/kW-hr, LHV 7,815 8,215 9,305 | 12,053 7,831 8,241 9,327 | 12,089 7,843 8,309 9,389 | 12,183 7,847 8,387 9,418 | 12,216 7,878 8,436 9,476 | 12,303 7,901 8,475 9,520 | 12,366 12,366
Guar. Btu/kW-hr, LHV 7,854 - - - 7,870 - - - 7,883 - - - 7,886 - - - 7,918 - - - 7,941 - - - 7,941
Est. Btu/kW-hr, HHV 8,667 9,111 | 10,320 | 13,367 8,684 | 9,140 | 10,344 | 13,407 8,698 9,215 | 10,413 | 13,511 8,702 | 9,301 | 10,445 | 13,547 8,737 9,356 | 10,509 | 13,644 8,763 | 9,398 | 10,558 | 13,714 13,714
Guar. Btu/kW-hr, HHV 8,711 8,728 8,742 8,746 8,781 8,807 8,807
Fuel and Water Flow
MMBtu/hr, LHV 870 686 518 336 869 686 518 336 861 684 515 334 862 691 517 336 851 684 512 332 844 679 508 330 870
MMBtu/hr, HHV 970 761 574 372 964 761 574 372 955 759 572 371 956 766 574 372 944 758 568 369 936 753 564 366 970
Fuel (Nat Gas) Flow, Ib/hr 42,250 33,312 25,152 | 16,291 42,209 | 33,320 | 25,139 | 16,292 41,814 33,225 25,028 | 16,237 41,859 | 33,553 | 25,122 | 16,291 41,346 33,203 24,864 | 16,141 40,985 | 32,966 24,690 | 16,035 42,250
Water Flow, Ib/hr 27,619 18,990 12,516 6,383 27,568 | 19,012 | 12,496 6,371 25,627 17,902 11,670 5,782 25,401 | 17,433 | 11,074 5,315 24,415 16,950 10,621 5,014 23,795 | 16,731 10,379 4,852 27,619
0
Exhaust Parameters 0
Temperature, °F 771 750 794 854 784 766 807 868 787 782 817 878 786 806 824 883 790 811 828 886 793 817 833 890 890
Temperature, °R 311 291 334 394 324 306 347 409 327 322 357 418 327 346 364 423 330 352 368 426 334 358 373 431 431
Exhaust Flow, Ib/hr 1,815,959 | 1,578,099 | 1,260,994 | 893,661 | 1,796,111 | 1,556,233 | 1,244,993 | 882,351 | 1,779,526 | 1,525,792 | 1,227,049 | 870,908 | 1,780,587 | 1,498,024 | 1,219,368 | 866,800 | 1,759,546 | 1,478,851 | 1,205,746 | 858,761 | 1,743,421 | 1,463,464 | 1,194,151 | 851,480 | 1,815,959
Exhaust Molecular Weight 28.192 | 28.289 | 28.349 | 28.431 28.161 | 28.256 | 28.317 | 28.400 28.123 28.196 | 28.261 | 28.345 28.122 | 28.142 | 28.220 | 28.306 28.104 | 28.132 | 28.205 | 28.291 | 28.090 | 28.124 | 28.193 | 28.280 28.192
Exhaust Flowrate, ACFM 1,007,089 | 857,300 | 708,061 |524,335 [1,007,079 [857,129 (707,390 |524,063 [1,001,693 853,480 | 703,986 (521,984 [1,001,927 (855,394 |704,269 |522,221 993,415 | 848,613 | 699,061 518,766 | 987,641 (844,047 | 695,430 |516,219 [1,007,089
Estimated Stack Emissions with Exhaust System in GE Scope of Supply and the Notes Below
NOy ppmvd Ref 15% O2 25 25 25 25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
NOy, Ib/hr 9.3 7.3 55 3.6 9.3 7.3 55 3.6 9.2 7.3 55 3.6 9.2 7.4 55 3.6 9.1 7.3 5.5 35 9.0 7.2 5.4 3.5 9.3
NH; Slip, ppmdv, 15% 02 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
NH; Slip, Ib/hr 6.9 5.4 41 2.6 6.9 5.4 41 2.6 6.8 5.4 41 2.6 6.8 5.4 41 2.6 6.7 5.4 4.0 2.6 6.7 5.4 4.0 2.6 6.9
CO ppmvd Ref 15% 02 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
CO, Ib/hr 135 10.7 8.1 5.2 135 10.7 8.1 52 13.4 10.6 8.0 52 13.4 10.7 8.0 52 13.2 10.6 8.0 52 13.1 10.6 7.9 5.1 13.5
VOC ppmdyv, 15% 02, as C 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
VOC, Ib/hr (MW = 14.36) 2.6 2.0 15 1.0 2.6 2.0 15 1.0 2.6 2.0 15 1.0 2.6 2.1 15 1.0 2.5 2.0 15 1.0 25 2.0 15 1.0 2.6
PMy, Ibs/hr 5.4 5.4 5.4 5.4 5.4 5.4 5.4
COz2, weight %, wet basis 6.2572 5.6816 5.3711 | 4.9124 6.3196 | 5.7619 | 5.4365 | 4.9747 6.3187 5.8590 5.4908 | 5.0225 6.3217 | 6.0251 | 5.5456 | 5.0625 6.3188 6.0394 5.5505 | 5.0627 6.3215 | 6.0593 5.5650 | 5.0724 6.3217
CO2, Ib/hr 113,628 | 89,661 | 67,729 | 43,900 | 113,507 | 89,669 | 67,684 | 43,894 | 112,443 89,396 | 67,375 | 43,741 | 112,563 | 90,257 | 67,621 | 43,882 111,182 | 89,314 | 66,925 | 43,476 | 110,210 | 88,676 | 66,455 | 43,190 | 113,628
CO2, Ib/mmBtu 117.8 117.9 117.9 | 118.0 117.8 | 117.8 | 1179 | 118.0 117.7 117.8 1179 | 1179 117.7 | 117.8 | 1179 | 1179 117.8 117.8 1179 | 1179 117.7 | 117.8 117.9 | 117.9 118.0
CO2, Ib/MWhr (gross) 1,021 1,074 1,217 | 1,577 1,023 | 1,077 | 1,219 | 1,582 1,024 1,086 1,227 | 1,594 1,025 | 1,095 | 1,231 | 1,598 1,029 1,102 1,239 | 1,609 1,032 | 1,107 1,244 | 1,617 1,617
CO2, Io/MWhr (gross, deg) 1,082 1,138 1,290 | 1,672 1,084 | 1,142 | 1,293 | 1,677 1,086 1,151 1,301 | 1,689 1,086 | 1,161 | 1,305 | 1,694 1,091 1,168 1,313 | 1,706 1,094 | 1,173 1,319 | 1,715 1,715

Footnotes

1. Performance data is from General Electric, Engine LMS-100PA, generator BDAX 82-445ERH Tewac 60Hz, 13.8kV, 0.85PF (EffCurve#: 32398; CapCurve#: 34089)
2. All data for elevation of 1,178 ft and pressure of 14.081 (0.95815 atm).

3. Performance and emissions data are based on the following natural gas fuel values:
4. CO2 emissions are calculated from GE performance data and were not provided by GE. Emission rates expressed as "deg" are based on a 6% degradation in engine efficiency due to normal operation of the engine.

Btu/lb, LHV

20,593

Btu/lb, HHV 22,838

. Data run conducted on 5/28/2014.

Ratio, HHV to LHV 1.109
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Appendix D.

Acid Rain Permit Application.
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<EPA

STEP 1

Identify the facility name,
State, and plant (ORIS)
code.

STEP 2

Enter the unit ID#
for every affected
unit at the affected
source in column "a."

United States
Environmental Protection Agency OMB No. 2060-0258
Acid Rain Program Approval expires 11/30/2012

Acid Rain Permit Application

For more information, see instructions and 40 CFR 72.30 and 72.31.

This submission is: |:| New X Revised D for ARP permit renewal

Facility (Source) Name: Ocotillo Power Plant | State: Arizona Plant Code: 00116
a b
Unit ID# Unit Will Hold Allowances

in Accordance with 40 CFR 72.9(c)(1)

GT3 Yes
GT4 Yes
GT5 Yes
GT6 Yes
GT7 Yes

EPA Form 7610-16 (Revised 7-2014)



STEP 3

Read the standard
requirements.

Facility (Source) Name: Ocotillo Power Plant

Permit Requirements

(1) The designated representative of each affected source and each
affected unit at the source shall:
(i) Submit a complete Acid Rain permit application (including a
compliance plan) under 40 CFR part 72 in accordance with the
deadlines specified in 40 CFR 72.30; and
(i) Submit in a timely manner any supplemental information that the
permitting authority determines is necessary in order to review an Acid
Rain permit application and issue or deny an Acid Rain permit;
(2) The owners and operators of each affected source and each affected
unit at the source shall:
(i) Operate the unit in compliance with a complete Acid Rain permit
application or a superseding Acid Rain permit issued by the permitting
authority; and
(i) Have an Acid Rain Permit.

Monitoring Requirements

(1) The owners and operators and, to the extent applicable, designated
representative of each affected source and each affected unit at the source
shall comply with the monitoring requirements as provided in 40 CFR part
75

(2) The emissions measurements recorded and reported in accordance
with 40 CFR part 75 shall be used to determine compliance by the source
or unit, as appropriate, with the Acid Rain emissions limitations and
emissions reduction requirements for sulfur dioxide and nitrogen oxides
under the Acid Rain Program.

(3) The requirements of 40 CFR part 75 shall not affect the responsibility of
the owners and operators to monitor emissions of other pollutants or other
emissions characteristics at the unit under other applicable requirements of
the Act and other provisions of the operating permit for the source.

Sulfur Dioxide Requirements

(1) The owners and operators of each source and each affected unit at the
source shall:
(i) Hold allowances, as of the allowance transfer deadline, in the source's
compliance account (after deductions under 40 CFR 73.34(c)), not less
than the total annual emissions of sulfur dioxide for the previous
calendar year from the affected units at the source; and
(i) Comply with the applicable Acid Rain emissions limitations for sulfur
dioxide.
(2) Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions
limitations for sulfur dioxide shall constitute a separate violation of the Act.
(3) An affected unit shall be subject to the requirements under paragraph
(1) of the sulfur dioxide requirements as follows:
(i) Starting January 1, 2000, an affected unit under 40 CFR 72.6(a)(2); or
(i) Starting on the later of January 1, 2000 or the deadline for monitor
certification under 40 CFR part 75, an affected unit under 40 CFR
72.6(a)(3).

EPA Form 7610-16 (Revised 7-2014)
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STEP 3, Cont'd.

Facility (Source) Name: Ocotillo Power Plant

Sulfur Dioxide Requirements, Cont'd.

(4) Allowances shall be held in, deducted from, or transferred among
Allowance Tracking System accounts in accordance with the Acid Rain
Program.

(5) An allowance shall not be deducted in order to comply with the
requirements under paragraph (1) of the sulfur dioxide requirements prior to
the calendar year for which the allowance was allocated.

(6) An allowance allocated by the Administrator under the Acid Rain
Program is a limited authorization to emit sulfur dioxide in accordance with
the Acid Rain Program. No provision of the Acid Rain Program, the Acid
Rain permit application, the Acid Rain permit, or an exemption under 40
CFR 72.7 or 72.8 and no provision of law shall be construed to limit the
authority of the United States to terminate or limit such authorization.

(7) An allowance allocated by the Administrator under the Acid Rain
Program does not constitute a property right.

Nitrogen Oxides Requirements

The owners and operators of the source and each affected unit at the
source shall comply with the applicable Acid Rain emissions limitation for
nitrogen oxides.

Excess Emissions Requirements

(1) The designated representative of an affected source that has excess
emissions in any calendar year shall submit a proposed offset plan, as
required under 40 CFR part 77.
(2) The owners and operators of an affected source that has excess
emissions in any calendar year shall:
(i) Pay without demand the penalty required, and pay upon demand the
interest on that penalty, as required by 40 CFR part 77; and
(i) Comply with the terms of an approved offset plan, as required by 40
CFR part 77.

Recordkeeping and Reporting Requirements

(1) Unless otherwise provided, the owners and operators of the source and

each affected unit at the source shall keep on site at the source each of the

following documents for a period of 5 years from the date the document is

created. This period may be extended for cause, at any time prior to the

end of 5 years, in writing by the Administrator or permitting

authority:
(i) The certificate of representation for the designated representative for
the source and each affected unit at the source and all documents that
demonstrate the truth of the statements in the certificate of
representation, in accordance with 40 CFR 72.24; provided that the
certificate and documents shall be retained on site at the source beyond
such 5-year period until such documents are superseded because of the

EPA Form 7610-16 (Revised 7-2014)

Page 3



Page 4

Facility (Source) Name: Ocotillo Power Plant

submission of a new certificate of representation changing the
designated representative;

STEP 3, Cont'd. Recordkeeping and Reporting Requirements, Cont'd.

(i) All emissions monitoring information, in accordance with 40 CFR part
75, provided that to the extent that 40 CFR part 75 provides for a 3-year
period for recordkeeping, the 3-year period shall apply.
(i) Copies of all reports, compliance certifications, and other
submissions and all records made or required under the Acid Rain
Program; and,
(iv) Copies of all documents used to complete an Acid Rain permit
application and any other submission under the Acid Rain Program or to
demonstrate compliance with the requirements of the Acid Rain
Program.
(2) The designated representative of an affected source and each affected
unit at the source shall submit the reports and compliance certifications
required under the Acid Rain Program, including those under 40 CFR part
72 subpart | and 40 CFR part 75.

Liability

(1) Any person who knowingly violates any requirement or prohibition of the
Acid Rain Program, a complete Acid Rain permit application, an Acid Rain
permit, or an exemption under 40 CFR 72.7 or 72.8, including any
requirement for the payment of any penalty owed to the United States, shall
be subject to enforcement pursuant to section 113(c) of the Act.

(2) Any person who knowingly makes a false, material statement in any
record, submission, or report under the Acid Rain Program shall be subject
to criminal enforcement pursuant to section 113(c) of the Act and 18 U.S.C.
1001.

(3) No permit revision shall excuse any violation of the requirements of the
Acid Rain Program that occurs prior to the date that the revision takes
effect.

(4) Each affected source and each affected unit shall meet the
requirements of the Acid Rain Program.

(5) Any provision of the Acid Rain Program that applies to an affected
source (including a provision applicable to the designated representative of
an affected source) shall also apply to the owners and operators of such
source and of the affected units at the source.

(6) Any provision of the Acid Rain Program that applies to an affected unit
(including a provision applicable to the designated representative of an
affected unit) shall also apply to the owners and operators of such unit.

(7) Each violation of a provision of 40 CFR parts 72, 73, 74, 75, 76, 77, and
78 by an affected source or affected unit, or by an owner or operator or
designated representative of such source or unit, shall be a separate
violation of the Act.

Effect on Other Authorities

No provision of the Acid Rain Program, an Acid Rain permit application, an
Acid Rain permit, or an exemption under 40 CFR 72.7 or 72.8 shall be
construed as:

EPA Form 7610-16 (Revised 7-2014)



STEP 3, Cont'd.

STEP 4

Read the
certification
statement,
sign, and date.

Facility (Source) Name: Ocotillo Power Plant

(1) Except as expressly provided in title IV of the Act, exempting or
excluding the owners and operators and, to the extent applicable, the
designated representative of an affected source or affected unit from
compliance with any other provision of the Act, including the provisions of
title | of the Act relating

Effect on Other Authorities, Cont'd.

to applicable National Ambient Air Quality Standards or State
Implementation Plans;

(2) Limiting the number of allowances a source can hold; provided, that the
number of allowances held by the source shall not affect the source's
obligation to comply with any other provisions of the Act;

(3) Requiring a change of any kind in any State law regulating electric utility
rates and charges, affecting any State law regarding such State regulation,
or limiting such State regulation, including any prudence review
requirements

under such State law;

(4) Modifying the Federal Power Act or affecting the authority of the Federal
Energy Regulatory Commission under the Federal Power Act; or,

(5) Interfering with or impairing any program for competitive bidding for
power supply in a State in which such program is established.

Certification

| am authorized to make this submission on behalf of the owners and
operators of the affected source or affected units for which the submission
is made. | certify under penalty of law that | have personally examined, and
am familiar with, the statements and information submitted in this document
and all its attachments. Based on my inquiry of those individuals with
primary responsibility for obtaining the information, | certify that the
statements and information are to the best of my knowledge and belief true,
accurate, and complete. | am aware that there are significant penalties for
submitting false statements and information or omitting required statements
and information, including the possibility of fine orimprisonment.

Page 5

Name: Andre Bodrog_, .» » _-

Signature _ / , / Date: 1/23/2015
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Ocotillo Steam Generating Units
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Appendix E.

Baseline actual emissions for the Ocotillo Power Plant.

TABLE E-1.

TABLE E-2.
TABLE E-3.
TABLE E-4.
TABLE E-5.
TABLE E-6.
TABLE E-7.
TABLE E-8.
TABLE E-9.

TABLE E-10.
TABLE E-11.
TABLE E-12.
TABLE E-13.
TABLE E-14.
TABLE E-15.
TABLE E-16.
TABLE E-17.
TABLE E-18.
TABLE E-19.
TABLE E-20.
TABLE E-21.
TABLE E-22.
TABLE E-23.
TABLE E-24.
TABLE E-25.
TABLE E-26.
TABLE E-27.
TABLE E-28.
TABLE A-29.

Arizona Public Service - Ocotillo Power Plant Modernization Project

Total baseline actual emissions for the Ocotillo Power Plant Steamer Units 1 and 2.

All emissions are expressed in tons per year, based on a 24-month rolling average.
Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1.

Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 2.

Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1 and 2 combined.
Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1.

Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 2.

Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1 and 2 combined.

Baseline actual particulate matter (PM), PM o, and PM, 5 emissions for Ocotillo Steamer 1.

Baseline actual particulate matter (PM), PM,,, and PM, 5 emissions for Ocotillo Steamer 2.

Baseline actual PM, PM,,, and PM, 5 emissions for Ocotillo Steamers 1 and 2 combined.
Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1.

Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 2.

Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1 and 2 combined.
Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 1.
Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 2.
Baseline actual VOC emissions for Ocotillo Steamers 1 and 2 combined.

Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 1.

Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 2.

Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamers 1 and 2 combined.

Baseline actual lead (Pb) emissions for Ocotillo Steamer 1.

Baseline actual lead (Pb) emissions for Ocotillo Steamer 2.

Baseline actual lead (Pb) emissions for Ocotillo Steamers 1 and 2 combined.

Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1.

Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 2.

Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1 and 2 combined.
Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1.

Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 2.

Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1 and 2 combined.

Baseline actual PM, PM,, and PM, s emissions for the Steamer 1 and 2 cooling towers.
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TABLE E-1. Total baseline actual emissions for the Ocotillo Power Plant Steamer Units 1 and 2. All emissions are expressed in tons per year,
based on a 24-month rolling average.

Carbqn Nitrpgen Particulate S.ulf.ur Organic Sulfuri.c Acid Lead Cgrbpn Greenhouse Heat Input
Monoxide Oxides Matter Dioxide Cmpds Mist Dioxide Gases
Year Month PM, PMy,,
Co NOx PM, SO, VoC H,S04 Pb CO, GHG mmBtu
2010  [January 11.1 66.7 3.5 0.3 2.6 0.0003 0.0002 56,144 56,198 944,718
February 10.8 65.3 34 0.3 2.5 0.0003 0.0002 54,620 54,673 919,089
March 10.8 65.3 34 0.3 2.5 0.0003 0.0002 54,620 54,673 919,089
April 10.8 65.1 34 0.3 2.5 0.0003 0.0002 54,313 54,365 913,926
May 10.6 64.1 33 0.3 2.5 0.0003 0.0002 53,347 53,398 897,663
June 9.6 58.5 3.0 0.2 2.2 0.0002 0.0002 48,566 48,613 817,225
July 9.2 56.5 2.9 0.2 2.1 0.0002 0.0002 46,331 46,376 779,610
August 9.5 59.3 3.0 0.2 2.2 0.0002 0.0002 47,944 47,990 806,743
September 9.7 63.6 3.1 0.2 2.3 0.0002 0.0002 49,131 49,178 826,707
October 9.9 64.8 3.1 0.3 2.3 0.0003 0.0002 50,125 50,173 843,444
November 9.9 64.5 3.1 0.2 2.3 0.0002 0.0002 49,821 49,869 838,338
December 9.9 64.5 3.1 0.2 2.3 0.0002 0.0002 49,817 49,865 838,263
2011 January 9.9 64.6 3.1 0.3 2.3 0.0003 0.0002 49,950 49,998 840,503
February 10.0 65.4 32 0.3 2.3 0.0003 0.0002 50,744 50,793 853,867
March 10.1 65.4 32 0.3 2.4 0.0003 0.0002 50,822 50,871 855,179
April 10.1 65.5 32 0.3 2.4 0.0003 0.0002 50,860 50,909 855,817
May 9.1 58.9 2.9 0.2 2.1 0.0002 0.0002 46,012 46,056 774,231
June 9.2 60.2 2.9 0.2 2.2 0.0002 0.0002 46,710 46,755 785,975
July 9.0 56.8 2.8 0.2 2.1 0.0002 0.0002 45,263 45,307 761,618
August 9.8 58.5 3.1 0.2 2.3 0.0002 0.0002 49,506 49,554 833,019
September 9.8 57.3 3.1 0.2 2.3 0.0002 0.0002 49,667 49,715 835,740
October 10.9 63.4 34 0.3 2.5 0.0003 0.0002 54,950 55,003 924,647
November 10.8 63.0 34 0.3 2.5 0.0003 0.0002 54,683 54,736 920,150
December 10.9 63.3 35 0.3 2.6 0.0003 0.0002 55,251 55,304 929,693
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TABLE E-1. Total baseline actual emissions for the Ocotillo Power Plant Steamer Units 1 and 2. All emissions are expressed in tons per year,
based on a 24-month rolling average.

Carbqn Nitrpgen Particulate S.ulf.ur Organic Sulfuri.c Acid Lead Cgrbpn Greenhouse Heat Input
Monoxide Oxides Matter Dioxide Cmpds Mist Dioxide Gases
Year Month PM, PMy,,
Co NOx PM, SO, VoC H,S04 Pb CO, GHG mmBtu
2012 |January 10.9 63.3 3.5 0.3 2.6 0.0003 0.0002 55,217 55,270 929,125
February 10.9 63.3 35 0.3 2.6 0.0003 0.0002 55,209 55,262 928,989
March 11.0 63.9 35 0.3 2.6 0.0003 0.0002 55,783 55,836 938,636
April 11.7 67.9 3.7 0.3 2.7 0.0003 0.0002 59,047 59,104 993,554
May 12.3 71.6 3.9 0.3 2.9 0.0003 0.0003 62,298 62,358 | 1,048,243
June 13.5 79.0 4.3 0.3 3.1 0.0003 0.0003 67,969 68,035 | 1,143,673
July 13.3 78.7 4.2 0.3 3.1 0.0003 0.0003 67,428 67,493 | 1,134,577
August 13.5 80.2 4.3 0.3 32 0.0003 0.0003 68,261 68,326 | 1,148,612
September 13.0 74.3 4.1 0.3 3.0 0.0003 0.0003 65,709 65,773 | 1,105,678
October 12.3 70.3 3.9 0.3 2.9 0.0003 0.0003 62,316 62,376 | 1,048,575
November 12.3 70.3 3.9 0.3 2.9 0.0003 0.0003 62,251 62,311 | 1,047,480
December 12.4 70.9 3.9 0.3 2.9 0.0003 0.0003 62,759 62,819 | 1,056,027
2013 January 12.9 73.4 4.1 0.3 3.0 0.0003 0.0003 65,195 65,257 | 1,097,011
February 12.8 72.8 4.1 0.3 3.0 0.0003 0.0003 64,634 64,697 | 1,087,583
March 12.8 72.8 4.0 0.3 3.0 0.0003 0.0003 64,587 64,650 | 1,086,793
April 13.0 74.0 4.1 0.3 3.0 0.0003 0.0003 65,797 65,860 | 1,107,148
May 134 76.3 4.2 0.3 3.1 0.0003 0.0003 67,632 67,697 | 1,138,022
June 14.3 82.7 4.5 0.4 33 0.0004 0.0003 72,200 72,269 | 1,214,879
July 15.7 91.7 5.0 0.4 3.7 0.0004 0.0003 79,348 79,425 | 1,335,177
August 15.0 88.8 4.7 0.4 35 0.0004 0.0003 75,534 75,608 | 1,270,997
September 15.0 89.3 4.7 0.4 35 0.0004 0.0003 75,669 75,744 | 1,273,263
October 13.8 82.4 4.4 0.4 32 0.0004 0.0003 69,815 69,885 | 1,174,765
November 14.1 83.9 4.5 0.4 33 0.0004 0.0003 71,115 71,185 | 1,196,628
December 14.3 85.0 4.5 0.4 33 0.0004 0.0003 72,094 72,166 | 1,213,108
January 14.5 85.6 4.6 0.4 34 0.0004 0.0003 73,394 73,467 | 1,234,977
2014 |February 14.6 85.9 4.6 0.4 34 0.0004 0.0003 73,972 74,045 | 1,244,701
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TABLE E-2. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1.

Heat Input Carbon Monoxide (CO) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 30,413 0.0235 0.36
Feb 25,172 0.0235 0.30
Mar - -
Apr 9,629 0.0235 0.11
May 18,023 0.0235 0.21
2008 Jun 87,522 0.0235 1.03
Jul 93,208 0.0235 1.10
Aug 114,585 0.0235 1.35
Sep 43,332 0.0235 0.51
Oct 26,137 0.0235 0.31
Nov 402 0.0235 0.00
Dec 151 0.0235 0.00
Jan - -
Feb - -
Mar - -
Apr - -
May - -
2009 Jun 10,853 0.0235 0.13
Jul 159,569 0.0235 1.88
Aug 91,118 0.0235 1.07
Sep 47,848 0.0235 0.56
Oct 12,846 0.0235 0.15
Nov 1,000 0.0235 0.01
Dec 3,394 775,201 387,601 0.0235 0.04 9.12 4.56
Jan 686 745,474 372,737 0.0235 0.01 8.77 4.39
Feb 133 720,435 360,217 0.0235 0.00 8.48 4.24
Mar - 720,435 360,217 - 8.48 4.24
Apr - 710,806 355,403 - 8.36 4.18
May - 692,783 346,391 - 8.15 4.08
2010 Jun 9,634 614,895 307,447 0.0235 0.11 7.23 3.62
Jul 64,030 585,716 292,858 0.0235 0.75 6.89 3.45
Aug 103,982 575,114 287,557 0.0235 1.22 6.77 3.38
Sep 92,810 624,592 312,296 0.0235 1.09 7.35 3.67
Oct 68,919 667,375 333,687 0.0235 0.81 7.85 3.93
Nov 144 667,117 333,558 0.0235 0.00 7.85 3.92
Dec - 666,966 333,483 - 7.85 3.92
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TABLE E-2. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1.

Heat Input Carbon Monoxide (CO) Emissions

Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan - 666,966 333,483 - 7.85 3.92
Feb 6,507 673,473 336,737 0.0235 0.08 7.92 3.96
Mar 2,625 676,098 338,049 0.0235 0.03 7.95 3.98
Apr 141 676,239 338,120 0.0235 0.00 7.96 3.98
May - 676,239 338,120 - 7.96 3.98
2011 Jun 41,581 706,968 353,484 0.0235 0.49 8.32 4.16
Jul 116,450 663,849 331,924 0.0235 1.37 7.81 3.90
Aug 214,780 787,510 393,755 0.0235 2.53 9.26 4.63
Sep 70,041 809,703 404,851 0.0235 0.82 9.53 4.76
Oct 92,177 889,034 444,517 0.0235 1.08 10.46 5.23
Nov 699 888,732 444 366 0.0235 0.01 10.46 5.23
Dec 20,646 905,985 452,993 0.0235 0.24 10.66 5.33
Jan - 905,299 452,650 - 10.65 5.33
Feb - 905,166 452,583 - 10.65 5.32
Mar 17,911 923,078 461,539 0.0235 0.21 10.86 5.43
Apr 24,902 947,979 473,990 0.0235 0.29 11.15 5.58
May 58,498 | 1,006,477 503,238 0.0235 0.69 11.84 5.92
2012 Jun 115,484 | 1,112,327 556,164 0.0235 1.36 13.09 6.54
Jul 61,112 | 1,109,410 554,705 0.0235 0.72 13.05 6.53
Aug 155,558 | 1,160,986 580,493 0.0235 1.83 13.66 6.83
Sep 61,083 | 1,129,259 564,629 0.0235 0.72 13.29 6.64
Oct 25,256 | 1,085,595 542,798 0.0235 0.30 12.77 6.39
Nov 132 | 1,085,583 542,792 0.0235 0.00 12.77 6.39
Dec 9,800 | 1,095,383 547,691 0.0235 0.12 12.89 6.44
Jan 58,429 | 1,153,812 576,906 0.0235 0.69 13.57 6.79
Feb 4,345 | 1,151,650 575,825 0.0235 0.05 13.55 6.77
Mar 1,045 | 1,150,070 575,035 0.0235 0.01 13.53 6.77
Apr 12,952 | 1,162,881 581,440 0.0235 0.15 13.68 6.84
May 38,778 | 1,201,659 600,830 0.0235 0.46 14.14 7.07
2013 Jun 132,850 | 1,292,928 646,464 0.0235 1.56 15.21 7.61
July 153,657 | 1,330,134 665,067 0.0235 1.81 15.65 7.82
August 143,629 | 1,258,983 629,491 0.0235 1.69 14.81 7.41
September 70,759 | 1,259,701 629,850 0.0235 0.83 14.82 7.41
October 241 | 1,167,765 583,882 0.0235 0.00 13.74 6.87
November 17,978 | 1,185,044 592,522 0.0235 0.21 13.94 6.97
December 18,106 | 1,182,503 591,252 0.0235 0.21 13.91 6.96
January 31,521 | 1,214,024 607,012 0.0235 0.37 14.28 7.14
2014 February 5,698 | 1,219,722 609,861 0.0235 0.07 14.35 7.17
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TABLE E-3. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 2.

Heat Input Carbon Monoxide (CO) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 15,421 0.0235 0.18
Feb 26,358 0.0235 0.31
Mar - -
Apr 1,896 0.0235 0.02
May 14,503 0.0235 0.17
2008 Jun 89,587 0.0235 1.05
Jul 90,637 0.0235 1.07
Aug 79,336 0.0235 0.93
Sep 76,799 0.0235 0.90
Oct 80,639 0.0235 0.95
Nov 12,131 0.0235 0.14
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 0.0235 0.01
May 163,171 0.0235 1.92
2009 Jun 61,573 0.0235 0.72
Jul 169,916 0.0235 2.00
Aug 161,270 0.0235 1.90
Sep 81,486 0.0235 0.96
Oct 13,265 0.0235 0.16
Nov 12,745 0.0235 0.15
Dec 7,705 | 1,158,934 579,467 0.0235 0.09 13.63 6.82
Jan 450 | 1,143,962 571,981 0.0235 0.01 13.46 6.73
Feb 138 | 1,117,742 558,871 0.0235 0.00 13.15 6.57
Mar - 1,117,742 558,871 - 13.15 6.57
Apr 1,200 | 1,117,046 558,523 0.0235 0.01 13.14 6.57
May - 1,102,543 551,271 - 12.97 6.49
2010 Jun 6,599 [ 1,019,554 509,777 0.0235 0.08 11.99 6.00
Jul 44,585 973,503 486,751 0.0235 0.52 11.45 5.73
Aug 144,204 | 1,038,371 519,186 0.0235 1.70 12.22 6.11
Sep 67,249 | 1,028,822 514,411 0.0235 0.79 12.10 6.05
Oct 71,331 | 1,019,513 509,757 0.0235 0.84 11.99 6.00
Nov 2,177 | 1,009,559 504,780 0.0235 0.03 11.88 5.94
Dec - 1,009,559 504,780 - 11.88 5.94
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TABLE E-3. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 2.

Heat Input Carbon Monoxide (CO) Emissions

Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4481 | 1,014,040 507,020 0.0235 0.05 11.93 5.96
Feb 20,220 | 1,034,260 517,130 0.0235 0.24 12.17 6.08
Mar - 1,034,260 517,130 - 12.17 6.08
Apr 1,630 | 1,035,394 517,697 0.0235 0.02 12.18 6.09
May - 872,223 436,112 - 10.26 5.13
2011 Jun 54,333 864,983 432,492 0.0235 0.64 10.18 5.09
Jul 164,320 859,387 429,694 0.0235 1.93 10.11 5.06
Aug 180,411 878,528 439,264 0.0235 2.12 10.34 5.17
Sep 64,736 861,778 430,889 0.0235 0.76 10.14 5.07
Oct 111,748 960,260 480,130 0.0235 1.31 11.30 5.65
Nov 4,053 951,568 475,784 0.0235 0.05 11.19 5.60
Dec 9,537 953,400 476,700 0.0235 0.11 11.22 5.61
Jan - 952,951 476,475 - 11.21 5.61
Feb - 952,812 476,406 - 11.21 5.60
Mar 1,382 954,194 477,097 0.0235 0.02 11.23 5.61
Apr 86,134 | 1,039,128 519,564 0.0235 1.01 12.23 6.11
May 50,881 | 1,090,010 545,005 0.0235 0.60 12.82 6.41
2012 Jun 91,607 | 1,175,018 587,509 0.0235 1.08 13.82 6.91
Jul 29,312 | 1,159,745 579,872 0.0235 0.34 13.64 6.82
Aug 120,697 | 1,136,238 568,119 0.0235 1.42 13.37 6.68
Sep 13,110 | 1,082,098 541,049 0.0235 0.15 12.73 6.37
Oct 786 | 1,011,554 505,777 0.0235 0.01 11.90 5.95
Nov - 1,009,377 504,688 - 11.88 5.94
Dec 7,294 1 1,016,671 508,336 0.0235 0.09 11.96 5.98
Jan 28,020 | 1,040,210 520,105 0.0235 0.33 12.24 6.12
Feb 3,526 | 1,023,516 511,758 0.0235 0.04 12.04 6.02
Mar - 1,023,516 511,758 - 12.04 6.02
Apr 29,529 | 1,051,416 525,708 0.0235 0.35 12.37 6.18
May 22,968 | 1,074,384 537,192 0.0235 0.27 12.64 6.32
2013 Jun 116,778 | 1,136,830 568,415 0.0235 1.37 13.37 6.69
July 367,709 | 1,340,219 670,110 0.0235 4.33 15.77 7.88
August 123,204 | 1,283,012 641,506 0.0235 1.45 15.09 7.55
September 68,549 | 1,286,825 643,413 0.0235 0.81 15.14 7.57
October 6,688 | 1,181,765 590,883 0.0235 0.08 13.90 6.95
November 30,501 | 1,208,213 604,107 0.0235 0.36 14.21 7.11
December 45,037 | 1,243,714 621,857 0.0235 0.53 14.63 7.32
January 12,217 | 1,255,931 627,965 0.0235 0.14 14.78 7.39
2014  |February 13,749 | 1,269,680 634,840 0.0235 0.16 14.94 7.47
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TABLE E-4. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Carbon Monoxide (CO) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 45,835 0.0235 0.54
Feb 51,530 0.0235 0.61
Mar - -
Apr 11,525 0.0235 0.14
May 32,526 0.0235 0.38
2008 Jun 177,110 0.0235 2.08
Jul 183,845 0.0235 2.16
Aug 193,920 0.0235 2.28
Sep 120,131 0.0235 1.41
Oct 106,776 0.0235 1.26
Nov 12,533 0.0235 0.15
Dec 151 0.0235 0.00
Jan - -
Feb - -
Mar - -
Apr 495 0.0235 0.01
May 163,171 0.0235 1.92
2009 Jun 72,425 0.0235 0.85
Jul 329,485 0.0235 3.88
Aug 252,389 0.0235 2.97
Sep 129,335 0.0235 1.52
Oct 26,112 0.0235 0.31
Nov 13,745 0.0235 0.16
Dec 11,098 | 1,934,135 967,068 0.0235 0.13 22.75 11.38
Jan 1,136 | 1,889,436 944,718 0.0235 0.01 22.23 11.11
Feb 271 | 1,838,177 919,089 0.0235 0.00 21.63 10.81
Mar - 1,838,177 919,089 - 21.63 10.81
Apr 1,200 | 1,827,852 913,926 0.0235 0.01 21.50 10.75
May - 1,795,326 897,663 - 21.12 10.56
2010 Jun 16,233 | 1,634,449 817,225 0.0235 0.19 19.23 9.61
Jul 108,615 | 1,559,219 779,610 0.0235 1.28 18.34 9.17
Aug 248,186 | 1,613,485 806,743 0.0235 2.92 18.98 9.49
Sep 160,059 | 1,653,413 826,707 0.0235 1.88 19.45 9.73
Oct 140,250 | 1,686,888 843,444 0.0235 1.65 19.85 9.92
Nov 2,321 | 1,676,676 838,338 0.0235 0.03 19.73 9.86
Dec - 1,676,525 838,263 - 19.72 9.86
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TABLE E-4. Baseline actual carbon monoxide (CO) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Carbon Monoxide (CO) Emissions

Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,681,006 840,503 0.0235 0.05 19.78 9.89
Feb 26,727 | 1,707,733 853,867 0.0235 0.31 20.09 10.05
Mar 2,625 | 1,710,358 855,179 0.0235 0.03 20.12 10.06
Apr 1,771 | 1,711,634 855,817 0.0235 0.02 20.14 10.07
May - 1,548,463 774,231 - 18.22 9.11
2011 Jun 95,913 | 1,571,951 785,975 0.0235 1.13 18.49 9.25
Jul 280,770 | 1,523,236 761,618 0.0235 3.30 17.92 8.96
Aug 395,192 | 1,666,039 833,019 0.0235 4.65 19.60 9.80
Sep 134,776 | 1,671,480 835,740 0.0235 1.59 19.66 9.83
Oct 203,925 | 1,849,294 924,647 0.0235 2.40 21.76 10.88
Nov 4,752 1 1,840,301 920,150 0.0235 0.06 21.65 10.83
Dec 30,183 | 1,859,385 929,693 0.0235 0.36 21.88 10.94
Jan - 1,858,250 929,125 - 21.86 10.93
Feb - 1,857,979 928,989 - 21.86 10.93
Mar 19,293 | 1,877,272 938,636 0.0235 0.23 22.09 11.04
Apr 111,035 | 1,987,108 993,554 0.0235 1.31 23.38 11.69
May 109,379 | 2,096,487 | 1,048,243 0.0235 1.29 24.66 12.33
2012 Jun 207,092 | 2,287,345 | 1,143,673 0.0235 2.44 26.91 13.45
Jul 90,424 | 2,269,154 | 1,134,577 0.0235 1.06 26.70 13.35
Aug 276,255 | 2,297,224 | 1,148,612 0.0235 3.25 27.03 13.51
Sep 74,193 | 2,211,357 | 1,105,678 0.0235 0.87 26.02 13.01
Oct 26,042 | 2,097,149 | 1,048,575 0.0235 0.31 24.67 12.34
Nov 132 | 2,094,960 | 1,047,480 0.0235 0.00 24.65 12.32
Dec 17,094 | 2,112,054 | 1,056,027 0.0235 0.20 24.85 12.42
Jan 86,449 | 2,194,022 | 1,097,011 0.0235 1.02 25.81 12.91
Feb 7,871 | 2,175,166 | 1,087,583 0.0235 0.09 25.59 12.80
Mar 1,045 | 2,173,586 | 1,086,793 0.0235 0.01 25.57 12.79
Apr 42 481 | 2,214,297 | 1,107,148 0.0235 0.50 26.05 13.03
May 61,747 | 2,276,043 | 1,138,022 0.0235 0.73 26.78 13.39
2013 Jun 249,628 | 2,429,758 | 1,214,879 0.0235 2.94 28.59 14.29
July 521,366 | 2,670,354 | 1,335,177 0.0235 6.13 31.42 15.71
August 266,833 | 2,541,994 | 1,270,997 0.0235 3.14 29.91 14.95
September 139,308 | 2,546,526 | 1,273,263 0.0235 1.64 29.96 14.98
October 6,929 | 2,349,530 | 1,174,765 0.0235 0.08 27.64 13.82
November 48,479 | 2,393,257 | 1,196,628 0.0235 0.57 28.16 14.08
December 63,143 | 2,426,217 | 1,213,108 0.0235 0.74 28.54 14.27
January 43,738 | 2,469,955 | 1,234,977 0.0235 0.51 29.06 14.53
2014  |February 19,447 | 2,489,402 | 1,244,701 0.0235 0.23 29.29 14.64
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TABLE E-5. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
s |50 | S e | DM | tonmo | SR T
Jan 30,413 0.11 1.7
Feb 25,172 0.09 1.1
Mar - -
Apr 9,629 0.09 0.4
May 18,023 0.12 1.1
Jun 87,522 0.14 5.9
2008 Jul 93,208 0.10 4.8
Aug 114,585 0.09 5.3
Sep 43,332 0.09 2.0
Oct 26,137 0.09 1.2
Nov 402 0.07 0.0
Dec 151 0.04 0.0
Jan - -
Feb - -
Mar - -
Apr - -
May - -
Jun 10,853 0.09 0.5
2009 Jul 159,569 0.12 9.5
Aug 91,118 0.14 6.4
Sep 47,848 0.10 2.5
Oct 12,846 0.14 0.9
Nov 1,000 0.04 0.0
Dec 3,394 775,201 387,601 0.09 0.1 43.5 21.8
Jan 686 745,474 372,737 0.04 0.0 41.8 20.9
Feb 133 720,435 360,217 0.03 0.0 40.7 20.4
Mar - 720,435 360,217 - 40.7 20.4
Apr - 710,806 355,403 - 40.3 20.1
May - 692,783 346,391 - 39.2 19.6
2010 Jun 9,634 614,895 307,447 0.06 0.3 33.6 16.8
Jul 64,030 585,716 292,858 0.10 3.2 32.0 16.0
Aug 103,982 575,114 287,557 0.11 5.7 324 16.2
Sep 92,810 624,592 312,296 0.12 5.8 36.1 18.1
Oct 68,919 667,375 333,687 0.14 4.7 39.6 19.8
Nov 144 667,117 333,558 0.03 0.0 39.6 19.8
Dec - 666,966 333,483 - 39.6 19.8
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TABLE E-5. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
mmsu | R | Jamo ave, | 'Dmmew | tommo | ZCEP | T
Jan - 666,966 333,483 - 39.6 19.8
Feb 6,507 673,473 336,737 0.09 0.3 39.9 19.9
Mar 2,625 676,098 338,049 0.08 0.1 40.0 20.0
Apr 141 676,239 338,120 0.04 0.0 40.0 20.0
May - 676,239 338,120 - 40.0 20.0
2011 Jun 41,581 706,968 353,484 0.14 2.9 42.4 21.2
Jul 116,450 663,849 331,924 0.12 7.0 39.8 19.9
Aug 214,780 787,510 393,755 0.12 13.2 46.6 23.3
Sep 70,041 809,703 404,851 0.12 4.2 48.3 24.2
Oct 92,177 889,034 444,517 0.13 6.1 53.5 26.8
Nov 699 888,732 444,366 0.07 0.0 53.5 26.8
Dec 20,646 905,985 452,993 0.08 0.9 54.2 27.1
Jan - 905,299 452,650 - 54.2 27.1
Feb - 905,166 452,583 - 54.2 27.1
Mar 17,911 923,078 461,539 0.11 1.0 55.2 27.6
Apr 24,902 947,979 473,990 0.13 1.6 56.9 28.4
May 58,498 | 1,006,477 503,238 0.13 3.9 60.8 30.4
2012 Jun 115,484 | 1,112,327 556,164 0.15 8.6 69.1 34.6
Jul 61,112 | 1,109,410 554,705 0.13 4.1 70.0 35.0
Aug 155,558 | 1,160,986 580,493 0.13 10.3 74.7 37.3
Sep 61,083 | 1,129,259 564,629 0.13 3.8 72.8 36.4
Oct 25,256 | 1,085,595 542,798 0.14 1.8 69.9 34.9
Nov 132 | 1,085,583 542,792 0.05 0.0 69.9 34.9
Dec 9,800 | 1,095,383 547,691 0.14 0.7 70.5 353
Jan 58,429 | 1,153,812 576,906 0.12 3.4 74.0 37.0
Feb 4,345 | 1,151,650 575,825 0.10 0.2 73.9 36.9
Mar 1,045 | 1,150,070 575,035 0.05 0.0 73.8 36.9
Apr 12,952 | 1,162,881 581,440 0.12 0.8 74.6 37.3
May 38,778 | 1,201,659 600,830 0.15 2.9 77.5 38.8
2013 Jun 132,850 | 1,292,928 646,464 0.15 10.1 84.8 42.4
July 153,657 | 1,330,134 665,067 0.13 10.3 88.1 44.1
August 143,629 | 1,258,983 629,491 0.15 10.6 85.6 42.8
September 70,759 | 1,259,701 629,850 0.12 4.3 85.7 42.9
October 241 | 1,167,765 583,882 0.06 0.0 79.7 39.8
November 17,978 | 1,185,044 592,522 0.10 0.9 80.6 40.3
December 18,106 | 1,182,503 591,252 0.06 0.6 80.2 40.1
January 31,521 | 1,214,024 607,012 0.06 1.0 81.2 40.6
2014 February 5,698 | 1,219,722 609,861 0.06 0.2 81.4 40.7
Footnotes
NO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-6. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 2.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
s |50 | S e | DM | tonmo | SR T
Jan 15,421 0.13 1.0
Feb 26,358 0.13 1.7
Mar - -
Apr 1,896 0.05 0.0
May 14,503 0.13 1.0
Jun 89,587 0.13 5.9
2008 Jul 90,637 0.13 5.8
Aug 79,336 0.14 5.5
Sep 76,799 0.16 6.0
Oct 80,639 0.15 6.2
Nov 12,131 0.13 0.8
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 0.04 0.0
May 163,171 0.16 13.2
Jun 61,573 0.13 4.0
2009 Jul 169,916 0.17 14.7
Aug 161,270 0.19 15.7
Sep 81,486 0.21 8.6
Oct 13,265 0.16 1.1
Nov 12,745 0.18 1.2
Dec 7,705 | 1,158,934 579,467 0.12 0.4 92.5 46.3
Jan 450 | 1,143,962 571,981 0.04 0.0 91.5 45.8
Feb 138 | 1,117,742 558,871 0.03 0.0 89.9 449
Mar - 1,117,742 558,871 - 89.9 449
Apr 1,200 | 1,117,046 558,523 0.05 0.0 89.9 449
May - 1,102,543 551,271 - 88.9 44 4
2010 Jun 6,599 | 1,019,554 509,777 0.12 0.4 83.4 41.7
Jul 44,585 973,503 486,751 0.15 34 81.0 40.5
Aug 144,204 | 1,038,371 519,186 0.15 10.8 86.3 43.2
Sep 67,249 | 1,028,822 514,411 0.32 10.7 91.1 45.5
Oct 71,331 | 1,019,513 509,757 0.14 5.1 90.0 45.0
Nov 2,177 | 1,009,559 504,780 0.08 0.1 89.4 44.7
Dec - 1,009,559 504,780 - 89.4 44.7
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TABLE E-6. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 2.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
mmsu | R | Jamo ave, | 'Dmmew | tommo | ZCEP | T
Jan 4,481 | 1,014,040 507,020 0.10 0.2 89.6 44.8
Feb 20,220 | 1,034,260 517,130 0.12 1.3 90.8 454
Mar - 1,034,260 517,130 - 90.8 45.4
Apr 1,630 | 1,035,394 517,697 0.12 0.1 90.9 45.5
May - 872,223 436,112 - 77.8 38.9
2011 Jun 54,333 864,983 432,492 0.15 4.2 77.9 39.0
Jul 164,320 859,387 429,694 0.13 10.5 73.7 36.9
Aug 180,411 878,528 439,264 0.14 12.3 70.3 35.1
Sep 64,736 861,778 430,889 0.14 4.6 66.3 33.2
Oct 111,748 960,260 480,130 0.14 8.1 73.4 36.7
Nov 4,053 951,568 475,784 0.10 0.2 72.4 36.2
Dec 9,537 953,400 476,700 0.10 0.5 72.4 36.2
Jan - 952,951 476,475 - 72.4 36.2
Feb - 952,812 476,406 - 72.4 36.2
Mar 1,382 954,194 477,097 0.11 0.1 72.5 36.3
Apr 86,134 | 1,039,128 519,564 0.15 6.4 78.9 394
May 50,881 | 1,090,010 545,005 0.14 3.5 82.3 41.2
2012 Jun 91,607 | 1,175,018 587,509 0.15 6.9 88.9 44 .4
Jul 29,312 | 1,159,745 579,872 0.13 2.0 87.4 43.7
Aug 120,697 | 1,136,238 568,119 0.15 9.1 85.8 42.9
Sep 13,110 | 1,082,098 541,049 0.14 0.9 75.9 38.0
Oct 786 | 1,011,554 505,777 0.05 0.0 70.8 354
Nov - 1,009,377 504,688 - 70.7 354
Dec 7,294 1 1,016,671 508,336 0.14 0.5 71.2 35.6
Jan 28,020 | 1,040,210 520,105 0.13 1.8 72.9 36.4
Feb 3,526 | 1,023,516 511,758 0.11 0.2 71.8 359
Mar - 1,023,516 511,758 - 71.8 359
Apr 29,529 | 1,051,416 525,708 0.11 1.6 73.3 36.7
May 22,968 | 1,074,384 537,192 0.16 1.8 75.1 37.6
2013 Jun 116,778 | 1,136,830 568,415 0.17 9.7 80.6 40.3
July 367,709 | 1,340,219 670,110 0.14 25.1 95.3 47.6
August 123,204 | 1,283,012 641,506 0.15 9.1 92.1 46.0
September 68,549 | 1,286,825 643,413 0.16 5.5 92.9 46.5
October 6,688 | 1,181,765 590,883 0.11 0.4 85.2 42.6
November 30,501 | 1,208,213 604,107 0.15 2.2 87.2 43.6
December 45,037 | 1,243,714 621,857 0.13 3.0 89.7 44.9
January 12,217 | 1,255,931 627,965 0.05 0.3 90.0 45.0
2014 February 13,749 | 1,269,680 634,840 0.05 0.3 90.4 45.2
Footnotes
NO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-7. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
mmsu | R | Samoave, | 'Dmmew | ommo | ZTEP |, T
Jan 45,835 0.12 2.70
Feb 51,530 0.11 2.79
Mar - -
Apr 11,525 0.09 0.49
May 32,526 0.12 2.02
Jun 177,110 0.13 11.82
2008 Jul 183,845 0.11 10.57
Aug 193,920 0.11 10.80
Sep 120,131 0.13 7.96
Oct 106,776 0.14 7.35
Nov 12,533 0.12 0.77
Dec 151 0.04 0.00
Jan - -
Feb - -
Mar - -
Apr 495 0.04 0.01
May 163,171 0.16 13.17
Jun 72,425 0.12 4.48
2009 Jul 329,485 0.15 24.27
Aug 252,389 0.17 22.08
Sep 129,335 0.17 11.01
Oct 26,112 0.15 1.97
Nov 13,745 0.17 1.18
Dec 11,098 | 1,934,135 967,068 0.11 0.60 136.06 68.03
Jan 1,136 | 1,889,436 944,718 0.04 0.02 133.39 66.69
Feb 271 | 1,838,177 919,089 0.03 0.00 130.60 65.30
Mar - 1,838,177 919,089 - 130.60 65.30
Apr 1,200 | 1,827,852 913,926 0.05 0.03 130.14 65.07
May - 1,795,326 897,663 - 128.12 64.06
2010 Jun 16,233 | 1,634,449 817,225 0.09 0.69 116.99 58.50
Jul 108,615 | 1,559,219 779,610 0.12 6.61 113.04 56.52
Aug 248,186 | 1,613,485 806,743 0.13 16.42 118.66 59.33
Sep 160,059 | 1,653,413 826,707 0.21 16.47 127.17 63.59
Oct 140,250 | 1,686,888 843,444 0.14 9.79 129.61 64.80
Nov 2,321 | 1,676,676 838,338 0.08 0.09 128.92 64.46
Dec - 1,676,525 838,263 - 128.92 64.46
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TABLE E-7. Baseline actual nitrogen oxides (NO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Nitrogen Oxides (NO,) Emissions
Year Month
mmsu | R | Jamo ave, | 'Dmmew | tommo | ZCEP | T
Jan 4,481 | 1,681,006 840,503 0.10 0.22 129.14 64.57
Feb 26,727 | 1,707,733 853,867 0.12 1.57 130.71 65.36
Mar 2,625 1 1,710,358 855,179 0.08 0.10 130.81 65.41
Apr 1,771 | 1,711,634 855,817 0.11 0.10 130.90 65.45
May - 1,548,463 774,231 - 117.73 58.87
2011 Jun 95,913 | 1,571,951 785,975 0.15 7.05 120.30 60.15
Jul 280,770 | 1,523,236 761,618 0.12 17.49 113.53 56.76
Aug 395,192 | 1,666,039 833,019 0.13 25.46 116.91 58.45
Sep 134,776 | 1,671,480 835,740 0.13 8.78 114.67 57.34
Oct 203,925 | 1,849,294 924,647 0.14 14.16 126.86 63.43
Nov 4,752 | 1,840,301 920,150 0.10 0.24 125.91 62.96
Dec 30,183 | 1,859,385 929,693 0.09 1.36 126.68 63.34
Jan - 1,858,250 929,125 - 126.65 63.33
Feb - 1,857,979 928,989 - 126.65 63.32
Mar 19,293 | 1,877,272 938,636 0.11 1.08 127.73 63.86
Apr 111,035 | 1,987,108 993,554 0.14 8.04 135.74 67.87
May 109,379 | 2,096,487 | 1,048,243 0.14 7.40 143.14 71.57
2012 Jun 207,092 | 2,287,345 | 1,143,673 0.15 15.57 158.01 79.01
Jul 90,424 | 2,269,154 | 1,134,577 0.13 6.06 157.46 78.73
Aug 276,255 | 2,297,224 | 1,148,612 0.14 19.39 160.43 80.21
Sep 74,193 | 2,211,357 | 1,105,678 0.13 4.73 148.69 74.34
Oct 26,042 | 2,097,149 | 1,048,575 0.14 1.78 140.68 70.34
Nov 132 | 2,094,960 | 1,047,480 0.05 0.00 140.59 70.30
Dec 17,094 | 2,112,054 | 1,056,027 0.14 1.20 141.79 70.90
Jan 86,449 | 2,194,022 | 1,097,011 0.12 5.26 146.84 73.42
Feb 7,871 | 2,175,166 | 1,087,583 0.10 0.40 145.67 72.83
Mar 1,045 | 2,173,586 | 1,086,793 0.05 0.03 145.59 72.80
Apr 42,481 | 2,214,297 | 1,107,148 0.11 2.43 147.93 73.96
May 61,747 | 2,276,043 | 1,138,022 0.15 4.73 152.66 76.33
2013 Jun 249,628 | 2,429,758 | 1,214,879 0.16 19.82 165.43 82.71
July 521,366 | 2,670,354 | 1,335,177 0.14 35.46 183.40 91.70
August 266,833 | 2,541,994 | 1,270,997 0.15 19.70 177.63 88.82
September 139,308 | 2,546,526 | 1,273,263 0.14 9.80 178.65 89.33
October 6,929 | 2,349,530 | 1,174,765 0.10 0.36 164.85 82.43
November 48,479 | 2,393,257 | 1,196,628 0.13 3.13 167.75 83.88
December 63,143 | 2,426,217 | 1,213,108 0.11 3.56 169.95 84.97
January 43,738 | 2,469,955 | 1,234,977 0.06 1.27 171.22 85.61
2014 February 19,447 | 2,489,402 | 1,244,701 0.05 0.52 171.74 85.87
Footnotes
NO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-8. Baseline actual particulate matter (PM), PM o, and PM, 5 emissions for Ocotillo Steamer 1.

Heat Input PM, PMyo, and PM, 5 Emissions
Year Month
mmg |00 | Simoave, | Pmmew | tonimo | SRR ) O,
Jan 30,413 0.0075 0.113
Feb 25,172 0.0075 0.094
Mar - -
Apr 9,629 0.0075 0.036
May 18,023 0.0075 0.067
2008 Jun 87,522 0.0075 0.326
Jul 93,208 0.0075 0.347
Aug 114,585 0.0075 0.427
Sep 43,332 0.0075 0.161
Oct 26,137 0.0075 0.097
Nov 402 0.0075 0.001
Dec 151 0.0075 0.001
Jan - -
Feb - -
Mar - -
Apr - -
May - -
2009 Jun 10,853 0.0075 0.040
Jul 159,569 0.0075 0.594
Aug 91,118 0.0075 0.339
Sep 47,848 0.0075 0.178
Oct 12,846 0.0075 0.048
Nov 1,000 0.0075 0.004
Dec 3,394 775,201 387,601 0.0075 0.013 2.9 1.4
Jan 686 745,474 372,737 0.0075 0.003 2.8 1.4
Feb 133 720,435 360,217 0.0075 0.000 2.7 1.3
Mar - 720,435 360,217 - 2.7 1.3
Apr - 710,806 355,403 - 2.6 1.3
May - 692,783 346,391 - 2.6 1.3
2010 Jun 9,634 614,895 307,447 0.0075 0.036 23 1.1
Jul 64,030 585,716 292,858 0.0075 0.239 2.2 1.1
Aug 103,982 575,114 287,557 0.0075 0.387 2.1 1.1
Sep 92,810 624,592 312,296 0.0075 0.346 2.3 1.2
Oct 68,919 667,375 333,687 0.0075 0.257 2.5 1.2
Nov 144 667,117 333,558 0.0075 0.001 2.5 1.2
Dec - 666,966 333,483 - 2.5 1.2
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TABLE E-8. Baseline actual particulate matter (PM), PM o, and PM, 5 emissions for Ocotillo Steamer 1.

Heat Input PM, PM,y, and PM, s Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan - 666,966 333,483 - 2.5 1.2
Feb 6,507 673,473 336,737 0.0075 0.024 2.5 1.3
Mar 2,625 676,098 338,049 0.0075 0.010 2.5 1.3
Apr 141 676,239 338,120 0.0075 0.001 2.5 1.3
May - 676,239 338,120 - 2.5 1.3
2011 Jun 41,581 706,968 353,484 0.0075 0.155 2.6 1.3
Jul 116,450 663,849 331,924 0.0075 0.434 2.5 1.2
Aug 214,780 787,510 393,755 0.0075 0.800 2.9 1.5
Sep 70,041 809,703 404,851 0.0075 0.261 3.0 1.5
Oct 92,177 889,034 444,517 0.0075 0.343 33 1.7
Nov 699 888,732 444,366 0.0075 0.003 33 1.7
Dec 20,646 905,985 452,993 0.0075 0.077 3.4 1.7
Jan - 905,299 452,650 - 3.4 1.7
Feb - 905,166 452,583 - 34 1.7
Mar 17,911 923,078 461,539 0.0075 0.067 34 1.7
Apr 24,902 947,979 473,990 0.0075 0.093 3.5 1.8
May 58,498 | 1,006,477 503,238 0.0075 0.218 3.7 1.9
2012 Jun 115,484 | 1,112,327 556,164 0.0075 0.430 4.1 2.1
Jul 61,112 | 1,109,410 554,705 0.0075 0.228 4.1 2.1
Aug 155,558 | 1,160,986 580,493 0.0075 0.580 4.3 2.2
Sep 61,083 | 1,129,259 564,629 0.0075 0.228 4.2 2.1
Oct 25,256 | 1,085,595 542,798 0.0075 0.094 4.0 2.0
Nov 132 | 1,085,583 542,792 0.0075 0.000 4.0 2.0
Dec 9,800 | 1,095,383 547,691 0.0075 0.037 4.1 2.0
Jan 58,429 | 1,153,812 576,906 0.0075 0.218 43 2.1
Feb 4,345 | 1,151,650 575,825 0.0075 0.016 4.3 2.1
Mar 1,045 | 1,150,070 575,035 0.0075 0.004 43 2.1
Apr 12,952 | 1,162,881 581,440 0.0075 0.048 43 2.2
May 38,778 | 1,201,659 600,830 0.0075 0.144 4.5 2.2
2013 Jun 132,850 | 1,292,928 646,464 0.0075 0.495 4.8 2.4
July 153,657 | 1,330,134 665,067 0.0075 0.572 5.0 2.5
August 143,629 | 1,258,983 629,491 0.0075 0.535 4.7 2.3
September 70,759 | 1,259,701 629,850 0.0075 0.264 4.7 2.3
October 241 | 1,167,765 583,882 0.0075 0.001 4.4 2.2
November 17,978 | 1,185,044 592,522 0.0075 0.067 4.4 2.2
December 18,106 | 1,182,503 591,252 0.0075 0.067 4.4 2.2
January 31,521 | 1,214,024 607,012 0.0075 0.117 4.5 23
2014 |February 5,698 | 1,219,722 609,861 0.0075 0.021 4.5 2.3

Arizona Public Service - Ocotillo Power Plant Modernization Project
Appendix E. Baseline actual emissions for the Ocotillo Power Plant.

RTP Environmental Associates, Inc.

7/16/2014



TABLE E-9. Baseline actual particulate matter (PM), PM o, and PM, 5 emissions for Ocotillo Steamer 2.

Heat Input PM, PMyo, and PM, 5 Emissions
Jan 15,421 0.0075 0.057
Feb 26,358 0.0075 0.098
Mar - -
Apr 1,896 0.0075 0.007
May 14,503 0.0075 0.054
2008 Jun 89,587 0.0075 0.334
Jul 90,637 0.0075 0.338
Aug 79,336 0.0075 0.296
Sep 76,799 0.0075 0.286
Oct 80,639 0.0075 0.300
Nov 12,131 0.0075 0.045
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 0.0075 0.002
May 163,171 0.0075 0.608
2009 Jun 61,573 0.0075 0.229
Jul 169,916 0.0075 0.633
Aug 161,270 0.0075 0.601
Sep 81,486 0.0075 0.304
Oct 13,265 0.0075 0.049
Nov 12,745 0.0075 0.047
Dec 7,705 | 1,158,934 579,467 0.0075 0.029 43 2.2
Jan 450 | 1,143,962 571,981 0.0075 0.002 43 2.1
Feb 138 | 1,117,742 558,871 0.0075 0.001 4.2 2.1
Mar - 1,117,742 558,871 - 4.2 2.1
Apr 1,200 | 1,117,046 558,523 0.0075 0.004 4.2 2.1
May - 1,102,543 551,271 - 4.1 2.1
2010 Jun 6,599 | 1,019,554 509,777 0.0075 0.025 3.8 1.9
Jul 44,585 973,503 486,751 0.0075 0.166 3.6 1.8
Aug 144,204 | 1,038,371 519,186 0.0075 0.537 3.9 1.9
Sep 67,249 | 1,028,822 514,411 0.0075 0.251 3.8 1.9
Oct 71,331 | 1,019,513 509,757 0.0075 0.266 3.8 1.9
Nov 2,177 | 1,009,559 504,780 0.0075 0.008 3.8 1.9
Dec - 1,009,559 504,780 - 3.8 1.9
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TABLE E-9. Baseline actual particulate matter (PM), PM o, and PM, 5 emissions for Ocotillo Steamer 2.

Heat Input PM, PMyo, and PM, 5 Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan 4,481 | 1,014,040 507,020 0.0075 0.017 3.8 1.9
Feb 20,220 | 1,034,260 517,130 0.0075 0.075 3.9 1.9
Mar - 1,034,260 517,130 - 3.9 1.9
Apr 1,630 | 1,035,394 517,697 0.0075 0.006 3.9 1.9
May - 872,223 436,112 - 3.2 1.6
2011 Jun 54,333 864,983 432,492 0.0075 0.202 3.2 1.6
Jul 164,320 859,387 429,694 0.0075 0.612 3.2 1.6
Aug 180,411 878,528 439,264 0.0075 0.672 33 1.6
Sep 64,736 861,778 430,889 0.0075 0.241 3.2 1.6
Oct 111,748 960,260 480,130 0.0075 0.416 3.6 1.8
Nov 4,053 951,568 475,784 0.0075 0.015 3.5 1.8
Dec 9,537 953,400 476,700 0.0075 0.036 3.6 1.8
Jan - 952,951 476,475 - 3.6 1.8
Feb - 952,812 476,406 - 3.5 1.8
Mar 1,382 954,194 477,097 0.0075 0.005 3.6 1.8
Apr 86,134 | 1,039,128 519,564 0.0075 0.321 3.9 1.9
May 50,881 | 1,090,010 545,005 0.0075 0.190 4.1 2.0
2012 Jun 91,607 | 1,175,018 587,509 0.0075 0.341 4.4 2.2
Jul 29,312 | 1,159,745 579,872 0.0075 0.109 4.3 2.2
Aug 120,697 | 1,136,238 568,119 0.0075 0.450 4.2 2.1
Sep 13,110 | 1,082,098 541,049 0.0075 0.049 4.0 2.0
Oct 786 | 1,011,554 505,777 0.0075 0.003 3.8 1.9
Nov - 1,009,377 504,688 - 3.8 1.9
Dec 7,294 | 1,016,671 508,336 0.0075 0.027 3.8 1.9
Jan 28,020 | 1,040,210 520,105 0.0075 0.104 3.9 1.9
Feb 3,526 | 1,023,516 511,758 0.0075 0.013 3.8 1.9
Mar - 1,023,516 511,758 - 3.8 1.9
Apr 29,529 | 1,051,416 525,708 0.0075 0.110 3.9 2.0
May 22,968 | 1,074,384 537,192 0.0075 0.086 4.0 2.0
2013 Jun 116,778 | 1,136,830 568,415 0.0075 0.435 4.2 2.1
July 367,709 | 1,340,219 670,110 0.0075 1.370 5.0 2.5
August 123,204 | 1,283,012 641,506 0.0075 0.459 4.8 2.4
September 68,549 | 1,286,825 643,413 0.0075 0.255 4.8 2.4
October 6,688 | 1,181,765 590,883 0.0075 0.025 4.4 2.2
November 30,501 | 1,208,213 604,107 0.0075 0.114 4.5 2.3
December 45,037 | 1,243,714 621,857 0.0075 0.168 4.6 2.3
January 12,217 | 1,255,931 627,965 0.0075 0.046 4.7 23
2014 |February 13,749 | 1,269,680 634,840 0.0075 0.051 4.7 2.4

RTP Environmental Associates, Inc.
7/16/2014
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TABLE E-10. Baseline actual PM, PM,,, and PM, 5 emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input PM, PMy, and PM, 5 Emissions
Year Month
mmsu | R | Samoave, | 'Dmmew | ommo | ZTEP |, T
Jan 45,835 0.0075 0.171
Feb 51,530 0.0075 0.192
Mar - -
Apr 11,525 0.0075 0.043
May 32,526 0.0075 0.121
2008 Jun 177,110 0.0075 0.660
Jul 183,845 0.0075 0.685
Aug 193,920 0.0075 0.722
Sep 120,131 0.0075 0.448
Oct 106,776 0.0075 0.398
Nov 12,533 0.0075 0.047
Dec 151 0.0075 0.001
Jan - -
Feb - -
Mar - -
Apr 495 0.0075 0.002
May 163,171 0.0075 0.608
2009 Jun 72,425 0.0075 0.270
Jul 329,485 0.0075 1.227
Aug 252,389 0.0075 0.940
Sep 129,335 0.0075 0.482
Oct 26,112 0.0075 0.097
Nov 13,745 0.0075 0.051
Dec 11,098 | 1,934,135 967,068 0.0075 0.041 7.2 3.6
Jan 1,136 | 1,889,436 944,718 0.0075 0.004 7.0 3.5
Feb 271 | 1,838,177 919,089 0.0075 0.001 6.8 34
Mar - 1,838,177 919,089 - 6.8 3.4
Apr 1,200 | 1,827,852 913,926 0.0075 0.004 6.8 34
May - 1,795,326 897,663 - 6.7 33
2010 Jun 16,233 | 1,634,449 817,225 0.0075 0.060 6.1 3.0
Jul 108,615 | 1,559,219 779,610 0.0075 0.405 5.8 2.9
Aug 248,186 | 1,613,485 806,743 0.0075 0.925 6.0 3.0
Sep 160,059 | 1,653,413 826,707 0.0075 0.596 6.2 3.1
Oct 140,250 | 1,686,888 843,444 0.0075 0.523 6.3 3.1
Nov 2,321 | 1,676,676 838,338 0.0075 0.009 6.2 3.1
Dec - 1,676,525 838,263 - 6.2 3.1

Arizona Public Service - Ocotillo Power Plant Modernization Project
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TABLE E-10. Baseline actual PM, PM,, and PM, 5 emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input PM, PM,y, and PM, s Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan 4,481 | 1,681,006 840,503 0.0075 0.017 6.3 3.1
Feb 26,727 | 1,707,733 853,867 0.0075 0.100 6.4 3.2
Mar 2,625 | 1,710,358 855,179 0.0075 0.010 6.4 3.2
Apr 1,771 | 1,711,634 855,817 0.0075 0.007 6.4 3.2
May - 1,548,463 774,231 - 5.8 2.9
2011 Jun 95,913 | 1,571,951 785,975 0.0075 0.357 5.9 2.9
Jul 280,770 | 1,523,236 761,618 0.0075 1.046 5.7 2.8
Aug 395,192 | 1,666,039 833,019 0.0075 1.472 6.2 3.1
Sep 134,776 | 1,671,480 835,740 0.0075 0.502 6.2 3.1
Oct 203,925 | 1,849,294 924,647 0.0075 0.760 6.9 34
Nov 4,752 | 1,840,301 920,150 0.0075 0.018 6.9 34
Dec 30,183 | 1,859,385 929,693 0.0075 0.112 6.9 3.5
Jan - 1,858,250 929,125 - 6.9 3.5
Feb - 1,857,979 928,989 - 6.9 3.5
Mar 19,293 | 1,877,272 938,636 0.0075 0.072 7.0 3.5
Apr 111,035 | 1,987,108 993,554 0.0075 0.414 7.4 3.7
May 109,379 | 2,096,487 | 1,048,243 0.0075 0.407 7.8 3.9
2012 Jun 207,092 | 2,287,345 | 1,143,673 0.0075 0.772 8.5 43
Jul 90,424 | 2,269,154 | 1,134,577 0.0075 0.337 8.5 4.2
Aug 276,255 | 2,297,224 | 1,148,612 0.0075 1.029 8.6 43
Sep 74,193 | 2,211,357 | 1,105,678 0.0075 0.276 8.2 4.1
Oct 26,042 | 2,097,149 | 1,048,575 0.0075 0.097 7.8 3.9
Nov 132 | 2,094,960 | 1,047,480 0.0075 0.000 7.8 3.9
Dec 17,094 | 2,112,054 | 1,056,027 0.0075 0.064 7.9 3.9
Jan 86,449 | 2,194,022 | 1,097,011 0.0075 0.322 8.2 4.1
Feb 7,871 | 2,175,166 | 1,087,583 0.0075 0.029 8.1 4.1
Mar 1,045 | 2,173,586 | 1,086,793 0.0075 0.004 8.1 4.0
Apr 42,481 | 2,214,297 | 1,107,148 0.0075 0.158 8.2 4.1
May 61,747 | 2,276,043 | 1,138,022 0.0075 0.230 8.5 4.2
2013 Jun 249,628 | 2,429,758 | 1,214,879 0.0075 0.930 9.1 4.5
July 521,366 | 2,670,354 | 1,335,177 0.0075 1.942 9.9 5.0
August 266,833 | 2,541,994 | 1,270,997 0.0075 0.994 9.5 4.7
September 139,308 | 2,546,526 | 1,273,263 0.0075 0.519 9.5 4.7
October 6,929 | 2,349,530 | 1,174,765 0.0075 0.026 8.8 4.4
November 48,479 | 2,393,257 | 1,196,628 0.0075 0.181 8.9 4.5
December 63,143 | 2,426,217 | 1,213,108 0.0075 0.235 9.0 4.5
January 43,738 | 2,469,955 | 1,234,977 0.0075 0.163 9.2 4.6
2014 |February 19,447 | 2,489,402 | 1,244,701 0.0075 0.072 9.27 4.64

Arizona Public Service - Ocotillo Power Plant Modernization Project
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TABLE E-11. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 30,413 0.0006 0.009
Feb 25,172 0.0006 0.008
Mar - -
Apr 9,629 0.0006 0.003
May 18,023 0.0006 0.005
2008 Jun 87,522 0.0006 0.026
Jul 93,208 0.0006 0.028
Aug 114,585 0.0006 0.034
Sep 43,332 0.0006 0.013
Oct 26,137 0.0006 0.008
Nov 402 - -
Dec 151 - -
Jan - -
Feb - -
Mar - -
Apr - -
May - -
2009 Jun 10,853 0.0006 0.003
Jul 159,569 0.0006 0.048
Aug 91,118 0.0006 0.027
Sep 47,848 0.0006 0.014
Oct 12,846 0.0006 0.004
Nov 1,000 - -
Dec 3,394 775,201 387,601 0.0006 0.001 0.23 0.12
Jan 686 745,474 372,737 - - 0.22 0.11
Feb 133 720,435 360,217 - - 0.21 0.11
Mar - 720,435 360,217 - 0.21 0.11
Apr - 710,806 355,403 - 0.21 0.11
May - 692,783 346,391 - 0.21 0.10
2010 Jun 9,634 614,895 307,447 0.0006 0.003 0.18 0.09
Jul 64,030 585,716 292,858 0.0006 0.019 0.17 0.09
Aug 103,982 575,114 287,557 0.0006 0.031 0.17 0.09
Sep 92,810 624,592 312,296 0.0006 0.028 0.19 0.09
Oct 68,919 667,375 333,687 0.0006 0.021 0.20 0.10
Nov 144 667,117 333,558 - - 0.20 0.10
Dec - 666,966 333,483 - 0.20 0.10

RTP Environmental Associates, Inc.
7/16/2014

Arizona Public Service - Ocotillo Power Plant Modernization Project
Appendix E. Baseline actual emissions for the Ocotillo Power Plant.



TABLE E-11. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan - 666,966 333,483 - 0.20 0.10
Feb 6,507 673,473 336,737 0.0006 0.002 0.20 0.10
Mar 2,625 676,098 338,049 0.0008 0.001 0.20 0.10
Apr 141 676,239 338,120 - - 0.20 0.10
May - 676,239 338,120 - 0.20 0.10
2011 Jun 41,581 706,968 353,484 0.0006 0.012 0.21 0.11
Jul 116,450 663,849 331,924 0.0006 0.035 0.20 0.10
Aug 214,780 787,510 393,755 0.0006 0.064 0.24 0.12
Sep 70,041 809,703 404,851 0.0006 0.021 0.24 0.12
Oct 92,177 889,034 444,517 0.0006 0.028 0.27 0.13
Nov 699 888,732 444,366 - - 0.27 0.13
Dec 20,646 905,985 452,993 0.0006 0.006 0.27 0.14
Jan - 905,299 452,650 - 0.27 0.14
Feb - 905,166 452,583 - 0.27 0.14
Mar 17,911 923,078 461,539 0.0006 0.005 0.28 0.14
Apr 24,902 947,979 473,990 0.0006 0.007 0.28 0.14
May 58,498 | 1,006,477 503,238 0.0006 0.018 0.30 0.15
2012 Jun 115,484 | 1,112,327 556,164 0.0006 0.035 0.33 0.17
Jul 61,112 | 1,109,410 554,705 0.0006 0.018 0.33 0.17
Aug 155,558 | 1,160,986 580,493 0.0006 0.047 0.35 0.17
Sep 61,083 | 1,129,259 564,629 0.0006 0.018 0.34 0.17
Oct 25,256 | 1,085,595 542,798 0.0006 0.008 0.33 0.16
Nov 132 | 1,085,583 542,792 - - 0.33 0.16
Dec 9,800 | 1,095,383 547,691 0.0006 0.003 0.33 0.16
Jan 58,429 | 1,153,812 576,906 0.0006 0.018 0.35 0.17
Feb 4,345 | 1,151,650 575,825 0.0005 0.001 0.35 0.17
Mar 1,045 | 1,150,070 575,035 - - 0.34 0.17
Apr 12,952 | 1,162,881 581,440 0.0006 0.004 0.35 0.17
May 38,778 | 1,201,659 600,830 0.0006 0.012 0.36 0.18
2013 Jun 132,850 | 1,292,928 646,464 0.0006 0.040 0.39 0.19
July 153,657 | 1,330,134 665,067 0.0006 0.046 0.40 0.20
August 143,629 | 1,258,983 629,491 0.0006 0.043 0.38 0.19
September 70,759 | 1,259,701 629,850 0.0006 0.021 0.38 0.19
October 241 | 1,167,765 583,882 - - 0.35 0.18
November 17,978 | 1,185,044 592,522 0.0006 0.005 0.36 0.18
December 18,106 | 1,182,503 591,252 0.0006 0.005 0.35 0.18
January 31,521 | 1,214,024 607,012 0.0006 0.009 0.36 0.18
2014 |February 5,698 | 1,219,722 609,861 0.0006 0.002 0.36 0.18
Footnotes

SO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-12. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 2.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 15,421 0.0006 0.005
Feb 26,358 0.0006 0.008
Mar - -
Apr 1,896 0.0011 0.001
May 14,503 0.0006 0.004
2008 Jun 89,587 0.0006 0.027
Jul 90,637 0.0006 0.027
Aug 79,336 0.0006 0.024
Sep 76,799 0.0006 0.023
Oct 80,639 0.0006 0.024
Nov 12,131 0.0007 0.004
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 - -
May 163,171 0.0006 0.049
2009 Jun 61,573 0.0006 0.018
Jul 169,916 0.0006 0.051
Aug 161,270 0.0006 0.048
Sep 81,486 0.0006 0.024
Oct 13,265 0.0006 0.004
Nov 12,745 0.0006 0.004
Dec 7,705 | 1,158,934 579,467 0.0005 0.002 0.35 0.17
Jan 450 | 1,143,962 571,981 - - 0.34 0.17
Feb 138 | 1,117,742 558,871 - - 0.33 0.17
Mar - 1,117,742 558,871 - 0.33 0.17
Apr 1,200 | 1,117,046 558,523 - - 0.33 0.17
May - 1,102,543 551,271 - 0.33 0.16
2010 Jun 6,599 | 1,019,554 509,777 0.0006 0.002 0.30 0.15
Jul 44,585 973,503 486,751 0.0006 0.013 0.29 0.15
Aug 144,204 | 1,038,371 519,186 0.0006 0.043 0.31 0.15
Sep 67,249 | 1,028,822 514,411 0.0006 0.020 0.31 0.15
Oct 71,331 | 1,019,513 509,757 0.0006 0.021 0.30 0.15
Nov 2,177 | 1,009,559 504,780 0.0009 0.001 0.30 0.15
Dec - 1,009,559 504,780 - 0.30 0.15

Arizona Public Service - Ocotillo Power Plant Modernization Project
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TABLE E-12. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 2.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan 4,481 | 1,014,040 507,020 0.0004 0.001 0.30 0.15
Feb 20,220 | 1,034,260 517,130 0.0006 0.006 0.31 0.15
Mar - 1,034,260 517,130 - 0.31 0.15
Apr 1,630 | 1,035,394 517,697 - - 0.31 0.15
May - 872,223 436,112 - 0.26 0.13
2011 Jun 54,333 864,983 432,492 0.0006 0.016 0.26 0.13
Jul 164,320 859,387 429,694 0.0006 0.049 0.25 0.13
Aug 180,411 878,528 439,264 0.0006 0.054 0.26 0.13
Sep 64,736 861,778 430,889 0.0006 0.019 0.26 0.13
Oct 111,748 960,260 480,130 0.0006 0.034 0.29 0.14
Nov 4,053 951,568 475,784 0.0005 0.001 0.28 0.14
Dec 9,537 953,400 476,700 0.0006 0.003 0.28 0.14
Jan - 952,951 476,475 - 0.28 0.14
Feb - 952,812 476,406 - 0.28 0.14
Mar 1,382 954,194 477,097 - - 0.28 0.14
Apr 86,134 | 1,039,128 519,564 0.0006 0.026 0.31 0.15
May 50,881 | 1,090,010 545,005 0.0006 0.015 0.32 0.16
2012 Jun 91,607 | 1,175,018 587,509 0.0006 0.027 0.35 0.17
Jul 29,312 | 1,159,745 579,872 0.0006 0.009 0.35 0.17
Aug 120,697 | 1,136,238 568,119 0.0006 0.036 0.34 0.17
Sep 13,110 | 1,082,098 541,049 0.0006 0.004 0.32 0.16
Oct 786 | 1,011,554 505,777 - - 0.30 0.15
Nov - 1,009,377 504,688 - 0.30 0.15
Dec 7,294 | 1,016,671 508,336 0.0005 0.002 0.30 0.15
Jan 28,020 | 1,040,210 520,105 0.0006 0.008 0.31 0.15
Feb 3,526 | 1,023,516 511,758 0.0006 0.001 0.30 0.15
Mar - 1,023,516 511,758 0.30 0.15
Apr 29,529 | 1,051,416 525,708 0.0006 0.009 0.31 0.16
May 22,968 | 1,074,384 537,192 0.0006 0.007 0.32 0.16
2013 Jun 116,778 | 1,136,830 568,415 0.0006 0.035 0.34 0.17
July 367,709 | 1,340,219 670,110 0.0006 0.110 0.40 0.20
August 123,204 | 1,283,012 641,506 0.0006 0.037 0.38 0.19
September 68,549 | 1,286,825 643,413 0.0006 0.021 0.39 0.19
October 6,688 | 1,181,765 590,883 0.0006 0.002 0.35 0.18
November 30,501 | 1,208,213 604,107 0.0006 0.009 0.36 0.18
December 45,037 | 1,243,714 621,857 0.0006 0.014 0.37 0.19
January 12,217 | 1,255,931 627,965 0.0006 0.003 0.38 0.19
2014 |February 13,749 | 1,269,680 634,840 0.0006 0.004 0.38 0.19
Footnotes

SO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.

Arizona Public Service - Ocotillo Power Plant Modernization Project
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TABLE E-13. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 45,835 0.0006 0.014
Feb 51,530 0.0006 0.016
Mar - -
Apr 11,525 0.0007 0.004
May 32,526 0.0006 0.009
2008 Jun 177,110 0.0006 0.053
Jul 183,845 0.0006 0.055
Aug 193,920 0.0006 0.058
Sep 120,131 0.0006 0.036
Oct 106,776 0.0006 0.032
Nov 12,533 0.0006 0.004
Dec 151 - -
Jan - -
Feb - -
Mar - -
Apr 495 - -
May 163,171 0.0006 0.049
2009 Jun 72,425 0.0006 0.021
Jul 329,485 0.0006 0.099
Aug 252,389 0.0006 0.075
Sep 129,335 0.0006 0.038
Oct 26,112 0.0006 0.008
Nov 13,745 0.0006 0.004
Dec 11,098 | 1,934,135 967,068 0.0005 0.003 0.58 0.29
Jan 1,136 | 1,889,436 944,718 - - 0.56 0.28
Feb 271 | 1,838,177 919,089 - - 0.55 0.27
Mar - 1,838,177 919,089 - 0.55 0.27
Apr 1,200 | 1,827,852 913,926 - - 0.54 0.27
May - 1,795,326 897,663 - 0.54 0.27
2010 Jun 16,233 | 1,634,449 817,225 0.0006 0.005 0.49 0.24
Jul 108,615 | 1,559,219 779,610 0.0006 0.032 0.46 0.23
Aug 248,186 | 1,613,485 806,743 0.0006 0.074 0.48 0.24
Sep 160,059 | 1,653,413 826,707 0.0006 0.048 0.49 0.25
Oct 140,250 | 1,686,888 843,444 0.0006 0.042 0.50 0.25
Nov 2,321 | 1,676,676 838,338 0.0009 0.001 0.50 0.25
Dec - 1,676,525 838,263 - 0.50 0.25
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TABLE E-13. Baseline actual sulfur dioxide (SO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Sulfur Dioxide (SO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan 4,481 | 1,681,006 840,503 0.0004 0.001 0.50 0.25
Feb 26,727 | 1,707,733 853,867 0.0006 0.008 0.51 0.25
Mar 2,625 | 1,710,358 855,179 0.0008 0.001 0.51 0.25
Apr 1,771 | 1,711,634 855,817 - - 0.51 0.25
May - 1,548,463 774,231 - 0.46 0.23
2011 Jun 95,913 | 1,571,951 785,975 0.0006 0.028 0.47 0.23
Jul 280,770 | 1,523,236 761,618 0.0006 0.084 0.45 0.23
Aug 395,192 | 1,666,039 833,019 0.0006 0.118 0.50 0.25
Sep 134,776 | 1,671,480 835,740 0.0006 0.040 0.50 0.25
Oct 203,925 | 1,849,294 924,647 0.0006 0.062 0.55 0.28
Nov 4,752 | 1,840,301 920,150 0.0004 0.001 0.55 0.27
Dec 30,183 | 1,859,385 929,693 0.0006 0.009 0.55 0.28
Jan - 1,858,250 929,125 - 0.55 0.28
Feb - 1,857,979 928,989 - 0.55 0.28
Mar 19,293 | 1,877,272 938,636 0.0005 0.005 0.56 0.28
Apr 111,035 | 1,987,108 993,554 0.0006 0.033 0.59 0.30
May 109,379 | 2,096,487 | 1,048,243 0.0006 0.033 0.63 0.31
2012 Jun 207,092 | 2,287,345 | 1,143,673 0.0006 0.062 0.68 0.34
Jul 90,424 | 2,269,154 | 1,134,577 0.0006 0.027 0.68 0.34
Aug 276,255 | 2,297,224 | 1,148,612 0.0006 0.083 0.69 0.34
Sep 74,193 | 2,211,357 | 1,105,678 0.0006 0.022 0.66 0.33
Oct 26,042 | 2,097,149 | 1,048,575 0.0006 0.008 0.63 0.31
Nov 132 | 2,094,960 | 1,047,480 - - 0.63 0.31
Dec 17,094 | 2,112,054 | 1,056,027 0.0006 0.005 0.63 0.32
Jan 86,449 | 2,194,022 | 1,097,011 0.0006 0.026 0.66 0.33
Feb 7,871 | 2,175,166 | 1,087,583 0.0005 0.002 0.65 0.32
Mar 1,045 | 2,173,586 | 1,086,793 - - 0.65 0.32
Apr 42,481 | 2,214,297 | 1,107,148 0.0006 0.013 0.66 0.33
May 61,747 | 2,276,043 | 1,138,022 0.0006 0.019 0.68 0.34
2013 Jun 249,628 | 2,429,758 | 1,214,879 0.0006 0.075 0.73 0.36
July 521,366 | 2,670,354 | 1,335,177 0.0006 0.156 0.80 0.40
August 266,833 | 2,541,994 | 1,270,997 0.0006 0.080 0.76 0.38
September 139,308 | 2,546,526 | 1,273,263 0.0006 0.042 0.76 0.38
October 6,929 | 2,349,530 | 1,174,765 0.0006 0.002 0.70 0.35
November 48,479 | 2,393,257 | 1,196,628 0.0006 0.014 0.72 0.36
December 63,143 | 2,426,217 | 1,213,108 0.0006 0.019 0.73 0.36
January 43,738 | 2,469,955 | 1,234,977 0.0006 0.012 0.74 0.37
2014 |February 19,447 | 2,489,402 | 1,244,701 0.0006 0.005 0.74 0.37
Footnotes

SO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-14. Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 1.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 30,413 0.0055 0.084
Feb 25,172 0.0055 0.069
Mar - 0.0055 -
Apr 9,629 0.0055 0.026
May 18,023 0.0055 0.050
2008 Jun 87,522 0.0055 0.241
Jul 93,208 0.0055 0.256
Aug 114,585 0.0055 0.315
Sep 43,332 0.0055 0.119
Oct 26,137 0.0055 0.072
Nov 402 0.0055 0.001
Dec 151 0.0055 0.000
Jan - 0.0055 -
Feb - 0.0055 -
Mar - 0.0055 -
Apr - 0.0055 -
May - 0.0055 -
2009 Jun 10,853 0.0055 0.030
Jul 159,569 0.0055 0.439
Aug 91,118 0.0055 0.251
Sep 47,848 0.0055 0.132
Oct 12,846 0.0055 0.035
Nov 1,000 0.0055 0.003
Dec 3,394 775,201 387,601 0.0055 0.009 2.1 1.1
Jan 686 745,474 372,737 0.0055 0.002 2.1 1.0
Feb 133 720,435 360,217 0.0055 0.000 2.0 1.0
Mar - 720,435 360,217 0.0055 - 2.0 1.0
Apr - 710,806 355,403 0.0055 - 2.0 1.0
May - 692,783 346,391 0.0055 - 1.9 1.0
2010 Jun 9,634 614,895 307,447 0.0055 0.026 1.7 0.8
Jul 64,030 585,716 292,858 0.0055 0.176 1.6 0.8
Aug 103,982 575,114 287,557 0.0055 0.286 1.6 0.8
Sep 92,810 624,592 312,296 0.0055 0.255 1.7 0.9
Oct 68,919 667,375 333,687 0.0055 0.190 1.8 0.9
Nov 144 667,117 333,558 0.0055 0.000 1.8 0.9
Dec - 666,966 333,483 0.0055 - 1.8 0.9
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TABLE E-14. Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 1.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan - 666,966 333,483 0.0055 - 1.8 0.9
Feb 6,507 673,473 336,737 0.0055 0.018 1.9 0.9
Mar 2,625 676,098 338,049 0.0055 0.007 1.9 0.9
Apr 141 676,239 338,120 0.0055 0.000 1.9 0.9
May - 676,239 338,120 0.0055 - 1.9 0.9
2011 Jun 41,581 706,968 353,484 0.0055 0.114 1.9 1.0
Jul 116,450 663,849 331,924 0.0055 0.320 1.8 0.9
Aug 214,780 787,510 393,755 0.0055 0.591 2.2 1.1
Sep 70,041 809,703 404,851 0.0055 0.193 2.2 1.1
Oct 92,177 889,034 444,517 0.0055 0.253 2.4 1.2
Nov 699 888,732 444,366 0.0055 0.002 2.4 1.2
Dec 20,646 905,985 452,993 0.0055 0.057 2.5 1.2
Jan - 905,299 452,650 0.0055 - 2.5 1.2
Feb - 905,166 452,583 0.0055 - 2.5 1.2
Mar 17,911 923,078 461,539 0.0055 0.049 2.5 1.3
Apr 24,902 947,979 473,990 0.0055 0.068 2.6 1.3
May 58,498 | 1,006,477 503,238 0.0055 0.161 2.8 1.4
2012 Jun 115,484 | 1,112,327 556,164 0.0055 0.318 3.1 1.5
Jul 61,112 | 1,109,410 554,705 0.0055 0.168 3.1 1.5
Aug 155,558 | 1,160,986 580,493 0.0055 0.428 3.2 1.6
Sep 61,083 | 1,129,259 564,629 0.0055 0.168 3.1 1.6
Oct 25,256 | 1,085,595 542,798 0.0055 0.069 3.0 1.5
Nov 132 | 1,085,583 542,792 0.0055 0.000 3.0 1.5
Dec 9,800 | 1,095,383 547,691 0.0055 0.027 3.0 1.5
Jan 58,429 | 1,153,812 576,906 0.0055 0.161 3.2 1.6
Feb 4,345 | 1,151,650 575,825 0.0055 0.012 3.2 1.6
Mar 1,045 | 1,150,070 575,035 0.0055 0.003 3.2 1.6
Apr 12,952 | 1,162,881 581,440 0.0055 0.036 3.2 1.6
May 38,778 | 1,201,659 600,830 0.0055 0.107 33 1.7
2013 Jun 132,850 | 1,292,928 646,464 0.0055 0.365 3.6 1.8
July 153,657 | 1,330,134 665,067 0.0055 0.423 3.7 1.8
August 143,629 | 1,258,983 629,491 0.0055 0.395 3.5 1.7
September 70,759 | 1,259,701 629,850 0.0055 0.195 3.5 1.7
October 241 | 1,167,765 583,882 0.0055 0.001 3.2 1.6
November 17,978 | 1,185,044 592,522 0.0055 0.049 33 1.6
December 18,106 | 1,182,503 591,252 0.0055 0.050 33 1.6
January 31,521 | 1,214,024 607,012 0.0055 0.087 33 1.7
2014 February 5,698 | 1,219,722 609,861 0.0055 0.016 34 1.7
Footnotes

1. The controlled VOC emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th

Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.
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TABLE E-15. Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 2.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 15,421 0.0055 0.042
Feb 26,358 0.0055 0.072
Mar - 0.0055 -
Apr 1,896 0.0055 0.005
May 14,503 0.0055 0.040
2008 Jun 89,587 0.0055 0.246
Jul 90,637 0.0055 0.249
Aug 79,336 0.0055 0.218
Sep 76,799 0.0055 0.211
Oct 80,639 0.0055 0.222
Nov 12,131 0.0055 0.033
Dec - 0.0055 -
Jan - 0.0055 -
Feb - 0.0055 -
Mar - 0.0055 -
Apr 495 0.0055 0.001
May 163,171 0.0055 0.449
2009 Jun 61,573 0.0055 0.169
Jul 169,916 0.0055 0.467
Aug 161,270 0.0055 0.443
Sep 81,486 0.0055 0.224
Oct 13,265 0.0055 0.036
Nov 12,745 0.0055 0.035
Dec 7,705 | 1,158,934 579,467 0.0055 0.021 3.2 1.6
Jan 450 | 1,143,962 571,981 0.0055 0.001 3.1 1.6
Feb 138 | 1,117,742 558,871 0.0055 0.000 3.1 1.5
Mar - 1,117,742 558,871 0.0055 - 3.1 1.5
Apr 1,200 | 1,117,046 558,523 0.0055 0.003 3.1 1.5
May - 1,102,543 551,271 0.0055 - 3.0 1.5
2010 Jun 6,599 [ 1,019,554 509,777 0.0055 0.018 2.8 1.4
Jul 44,585 973,503 486,751 0.0055 0.123 2.7 1.3
Aug 144,204 | 1,038,371 519,186 0.0055 0.397 2.9 1.4
Sep 67,249 | 1,028,822 514,411 0.0055 0.185 2.8 1.4
Oct 71,331 | 1,019,513 509,757 0.0055 0.196 2.8 1.4
Nov 2,177 | 1,009,559 504,780 0.0055 0.006 2.8 1.4
Dec - 1,009,559 504,780 0.0055 - 2.8 1.4
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TABLE E-15. Baseline actual volatile organic compound (VOC) emissions for Ocotillo Steamer 2.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,014,040 507,020 0.0055 0.012 2.8 1.4
Feb 20,220 | 1,034,260 517,130 0.0055 0.056 2.8 1.4
Mar - 1,034,260 517,130 0.0055 - 2.8 1.4
Apr 1,630 | 1,035,394 517,697 0.0055 0.004 2.8 1.4
May - 872,223 436,112 0.0055 - 2.4 1.2
2011 Jun 54,333 864,983 432,492 0.0055 0.149 2.4 1.2
Jul 164,320 859,387 429,694 0.0055 0.452 2.4 1.2
Aug 180,411 878,528 439,264 0.0055 0.496 2.4 1.2
Sep 64,736 861,778 430,889 0.0055 0.178 2.4 1.2
Oct 111,748 960,260 480,130 0.0055 0.307 2.6 1.3
Nov 4,053 951,568 475,784 0.0055 0.011 2.6 1.3
Dec 9,537 953,400 476,700 0.0055 0.026 2.6 1.3
Jan - 952,951 476,475 0.0055 - 2.6 1.3
Feb - 952,812 476,406 0.0055 - 2.6 1.3
Mar 1,382 954,194 477,097 0.0055 0.004 2.6 1.3
Apr 86,134 | 1,039,128 519,564 0.0055 0.237 2.9 1.4
May 50,881 | 1,090,010 545,005 0.0055 0.140 3.0 1.5
2012 Jun 91,607 | 1,175,018 587,509 0.0055 0.252 3.2 1.6
Jul 29,312 | 1,159,745 579,872 0.0055 0.081 3.2 1.6
Aug 120,697 | 1,136,238 568,119 0.0055 0.332 3.1 1.6
Sep 13,110 | 1,082,098 541,049 0.0055 0.036 3.0 1.5
Oct 786 | 1,011,554 505,777 0.0055 0.002 2.8 1.4
Nov - 1,009,377 504,688 0.0055 - 2.8 1.4
Dec 7,294 | 1,016,671 508,336 0.0055 0.020 2.8 1.4
Jan 28,020 | 1,040,210 520,105 0.0055 0.077 2.9 1.4
Feb 3,526 | 1,023,516 511,758 0.0055 0.010 2.8 1.4
Mar - 1,023,516 511,758 0.0055 - 2.8 1.4
Apr 29,529 [ 1,051,416 525,708 0.0055 0.081 2.9 1.4
May 22,968 | 1,074,384 537,192 0.0055 0.063 3.0 1.5
2013 Jun 116,778 | 1,136,830 568,415 0.0055 0.321 3.1 1.6
July 367,709 | 1,340,219 670,110 0.0055 1.011 3.7 1.8
August 123,204 | 1,283,012 641,506 0.0055 0.339 3.5 1.8
September 68,549 | 1,286,825 643,413 0.0055 0.189 3.5 1.8
October 6,688 | 1,181,765 590,883 0.0055 0.018 3.2 1.6
November 30,501 | 1,208,213 604,107 0.0055 0.084 33 1.7
December 45,037 | 1,243,714 621,857 0.0055 0.124 34 1.7
January 12,217 | 1,255,931 627,965 0.0055 0.034 3.5 1.7
2014 February 13,749 | 1,269,680 634,840 0.0055 0.038 3.5 1.7
Footnotes

1. The controlled VOC emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th

Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.

Arizona Public Service - Ocotillo Power Plant Modernization Project
Appendix E. Baseline actual emissions for the Ocotillo Power Plant.

RTP Environmental Associates, Inc.
7/16/2014



TABLE E-16. Baseline actual VOC emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 45,835 0.0055 0.126
Feb 51,530 0.0055 0.142
Mar - -
Apr 11,525 0.0055 0.032
May 32,526 0.0055 0.089
2008 Jun 177,110 0.0055 0.487
Jul 183,845 0.0055 0.506
Aug 193,920 0.0055 0.533
Sep 120,131 0.0055 0.330
Oct 106,776 0.0055 0.294
Nov 12,533 0.0055 0.034
Dec 151 0.000
Jan - -
Feb - -
Mar - -
Apr 495 0.001
May 163,171 0.0055 0.449
2009 Jun 72,425 0.0055 0.199
Jul 329,485 0.0055 0.906
Aug 252,389 0.0055 0.694
Sep 129,335 0.0055 0.356
Oct 26,112 0.0055 0.072
Nov 13,745 0.0055 0.038
Dec 11,098 | 1,934,135 967,068 0.0055 0.031 5.3 2.7
Jan 1,136 | 1,889,436 944,718 0.003 5.2 2.6
Feb 271 | 1,838,177 919,089 0.001 5.1 2.5
Mar - 1,838,177 919,089 - 5.1 2.5
Apr 1,200 | 1,827,852 913,926 0.003 5.0 2.5
May - 1,795,326 897,663 - 4.9 2.5
2010 Jun 16,233 | 1,634,449 817,225 0.0055 0.045 4.5 2.2
Jul 108,615 | 1,559,219 779,610 0.0055 0.299 43 2.1
Aug 248,186 | 1,613,485 806,743 0.0055 0.683 4.4 2.2
Sep 160,059 | 1,653,413 826,707 0.0055 0.440 4.5 2.3
Oct 140,250 | 1,686,888 843,444 0.0055 0.386 4.6 2.3
Nov 2,321 | 1,676,676 838,338 0.0055 0.006 4.6 2.3
Dec - 1,676,525 838,263 - 4.6 2.3
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TABLE E-16. Baseline actual VOC emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input Volatile Organic Compounds (VOC) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,681,006 840,503 0.0055 0.012 4.6 2.3
Feb 26,727 | 1,707,733 853,867 0.0055 0.073 4.7 2.3
Mar 2,625 | 1,710,358 855,179 0.0055 0.007 4.7 2.4
Apr 1,771 | 1,711,634 855,817 0.005 4.7 2.4
May - 1,548,463 774,231 - 4.3 2.1
2011 Jun 95,913 | 1,571,951 785,975 0.0055 0.264 4.3 2.2
Jul 280,770 | 1,523,236 761,618 0.0055 0.772 4.2 2.1
Aug 395,192 | 1,666,039 833,019 0.0055 1.087 4.6 2.3
Sep 134,776 | 1,671,480 835,740 0.0055 0.371 4.6 2.3
Oct 203,925 | 1,849,294 924,647 0.0055 0.561 5.1 2.5
Nov 4,752 1 1,840,301 920,150 0.0055 0.013 5.1 2.5
Dec 30,183 | 1,859,385 929,693 0.0055 0.083 5.1 2.6
Jan - 1,858,250 929,125 - 5.1 2.6
Feb - 1,857,979 928,989 - 5.1 2.6
Mar 19,293 | 1,877,272 938,636 0.0055 0.053 5.2 2.6
Apr 111,035 | 1,987,108 993,554 0.0055 0.305 5.5 2.7
May 109,379 | 2,096,487 | 1,048,243 0.0055 0.301 5.8 2.9
2012 Jun 207,092 | 2,287,345 | 1,143,673 0.0055 0.570 6.3 3.1
Jul 90,424 | 2,269,154 | 1,134,577 0.0055 0.249 6.2 3.1
Aug 276,255 | 2,297,224 | 1,148,612 0.0055 0.760 6.3 3.2
Sep 74,193 | 2,211,357 | 1,105,678 0.0055 0.204 6.1 3.0
Oct 26,042 | 2,097,149 | 1,048,575 0.0055 0.072 5.8 2.9
Nov 132 | 2,094,960 | 1,047,480 0.000 5.8 2.9
Dec 17,094 | 2,112,054 | 1,056,027 0.0055 0.047 5.8 2.9
Jan 86,449 | 2,194,022 | 1,097,011 0.0055 0.238 6.0 3.0
Feb 7,871 | 2,175,166 | 1,087,583 0.0055 0.022 6.0 3.0
Mar 1,045 | 2,173,586 | 1,086,793 0.003 6.0 3.0
Apr 42 481 | 2,214,297 | 1,107,148 0.0055 0.117 6.1 3.0
May 61,747 | 2,276,043 | 1,138,022 0.0055 0.170 6.3 3.1
2013 Jun 249,628 | 2,429,758 | 1,214,879 0.0055 0.686 6.7 33
July 521,366 | 2,670,354 | 1,335,177 0.0055 1.434 7.3 3.7
August 266,833 | 2,541,994 | 1,270,997 0.0055 0.734 7.0 3.5
September 139,308 | 2,546,526 | 1,273,263 0.0055 0.383 7.0 3.5
October 6,929 | 2,349,530 | 1,174,765 0.0055 0.019 6.5 3.2
November 48,479 | 2,393,257 | 1,196,628 0.0055 0.133 6.6 33
December 63,143 | 2,426,217 | 1,213,108 0.0055 0.174 6.7 33
January 43,738 | 2,469,955 | 1,234,977 0.0055 0.120 6.8 3.4
2014 February 19,447 | 2,489,402 | 1,244,701 0.0055 0.053 6.8 34
Footnotes

1. The controlled VOC emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th

Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.
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TABLE E-17. Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 1.

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
mmsu | R | Samoave, | 'Dmmew | ommo | ZTEP |, T
Jan 30,413 5.9E-07 0.000009
Feb 25,172 6.4E-07 0.000008
Mar - -
Apr 9,629 6.2E-07 0.000003
May 18,023 5.5E-07 0.000005
2008 Jun 87,522 5.9E-07 0.000026
Jul 93,208 6.0E-07 0.000028
Aug 114,585 5.9E-07 0.000034
Sep 43,332 6.0E-07 0.000013
Oct 26,137 6.1E-07 0.000008
Nov 402 -
Dec 151 0.0E+00 -
Jan - -
Feb - -
Mar - -
Apr - -
May - -
2009 Jun 10,853 5.5E-07 0.000003
Jul 159,569 6.0E-07 0.000048
Aug 91,118 5.9E-07 0.000027
Sep 47,848 5.9E-07 0.000014
Oct 12,846 6.2E-07 0.000004
Nov 1,000 0.0E+00 -
Dec 3,394 775,201 387,601 5.9E-07 0.000001 0.0002 0.0001
Jan 686 745,474 372,737 - 0.0002 0.0001
Feb 133 720,435 360,217 - 0.0002 0.0001
Mar - 720,435 360,217 - 0.0002 0.0001
Apr - 710,806 355,403 - 0.0002 0.0001
May - 692,783 346,391 - 0.0002 0.0001
2010 Jun 9,634 614,895 307,447 | 6.2E-07 0.000003 0.0002 0.0001
Jul 64,030 585,716 292,858 | 5.9E-07 0.000019 0.0002 0.0001
Aug 103,982 575,114 287,557 | 6.0E-07 0.000031 0.0002 0.0001
Sep 92,810 624,592 312,296 | 6.0E-07 0.000028 0.0002 0.0001
Oct 68,919 667,375 333,687 | 6.1E-07 0.000021 0.0002 0.0001
Nov 144 667,117 333,558 | 0.0E+00 - 0.0002 0.0001
Dec - 666,966 333,483 - 0.0002 0.0001
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TABLE E-17. Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 1.

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan - 666,966 333,483 - 0.0002 0.0001
Feb 6,507 673,473 336,737 | 6.1E-07 | 0.000002 0.0002 0.0001
Mar 2,625 676,098 338,049 | 7.6E-07 | 0.000001 0.0002 0.0001
Apr 141 676,239 338,120 | 0.0E+00 - 0.0002 0.0001
May - 676,239 338,120 - 0.0002 0.0001
2011 Jun 41,581 706,968 353,484 | 5.8E-07 | 0.000012 0.0002 0.0001
Jul 116,450 663,849 331,924 | 6.0E-07 | 0.000035 0.0002 0.0001
Aug 214,780 787,510 393,755 | 6.0E-07 | 0.000064 0.0002 0.0001
Sep 70,041 809,703 404,851 [ 6.0E-07 | 0.000021 0.0002 0.0001
Oct 92,177 889,034 444,517 | 6.1E-07 | 0.000028 0.0003 0.0001
Nov 699 888,732 444,366 - 0.0003 0.0001
Dec 20,646 905,985 452,993 [ 5.8E-07 | 0.000006 0.0003 0.0001
Jan - 905,299 452,650 - 0.0003 0.0001
Feb - 905,166 452,583 - 0.0003 0.0001
Mar 17,911 923,078 461,539 [ 5.6E-07 | 0.000005 0.0003 0.0001
Apr 24,902 947,979 473,990 [ 5.6E-07 | 0.000007 0.0003 0.0001
May 58,498 | 1,006,477 503,238 | 6.2E-07 | 0.000018 0.0003 0.0002
2012 Jun 115,484 | 1,112,327 556,164 | 6.1E-07 | 0.000035 0.0003 0.0002
Jul 61,112 | 1,109,410 554,705 | 5.9E-07 | 0.000018 0.0003 0.0002
Aug 155,558 | 1,160,986 580,493 | 6.0E-07 | 0.000047 0.0003 0.0002
Sep 61,083 | 1,129,259 564,629 | 5.9E-07 | 0.000018 0.0003 0.0002
Oct 25,256 | 1,085,595 542,798 | 6.3E-07 | 0.000008 0.0003 0.0002
Nov 132 | 1,085,583 542,792 | 0.0E+00 - 0.0003 0.0002
Dec 9,800 | 1,095,383 547,691 | 6.1E-07 | 0.000003 0.0003 0.0002
Jan 58,429 [ 1,153,812 576,906 | 6.2E-07 | 0.000018 0.0003 0.0002
Feb 4,345 | 1,151,650 575,825 | 4.6E-07 | 0.000001 0.0003 0.0002
Mar 1,045 | 1,150,070 575,035 - 0.0003 0.0002
Apr 12,952 | 1,162,881 581,440 | 6.2E-07 | 0.000004 0.0003 0.0002
May 38,778 | 1,201,659 600,830 | 6.2E-07 | 0.000012 0.0004 0.0002
2013 Jun 132,850 | 1,292,928 646,464 | 6.0E-07 | 0.000040 0.0004 0.0002
July 153,657 | 1,330,134 665,067 | 6.0E-07 | 0.000046 0.0004 0.0002
August 143,629 | 1,258,983 629,491 | 6.0E-07 | 0.000043 0.0004 0.0002
September 70,759 | 1,259,701 629,850 | 5.9E-07 | 0.000021 0.0004 0.0002
October 241 | 1,167,765 583,882 - 0.0004 0.0002
November 17,978 | 1,185,044 592,522 | 5.6E-07 | 0.000005 0.0004 0.0002
December 18,106 | 1,182,503 591,252 | 5.5E-07 | 0.000005 0.0004 0.0002
January 31,521 | 1,214,024 607,012 | 5.5E-07 | 0.000009 0.0004 0.0002
2014  |February 5,698 | 1,219,722 609,861 | 5.5E-07 | 0.000002 0.0004 0.0002
Footnotes

1. Sulfuric acid mist emissions are based on 1.0% of sulfur dioxide (SO,) emissions emitted as sulfuric acid mist.
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TABLE E-18. Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 2.

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 15,421 6.5E-07 0.000005
Feb 26,358 6.1E-07 0.000008
Mar - -
Apr 1,896 1.1E-06 0.000001
May 14,503 5.5E-07 0.000004
2008 Jun 89,587 6.0E-07 0.000027
Jul 90,637 6.0E-07 0.000027
Aug 79,336 6.1E-07 0.000024
Sep 76,799 6.0E-07 0.000023
Oct 80,639 6.0E-07 0.000024
Nov 12,131 6.6E-07 0.000004
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 -
May 163,171 6.0E-07 0.000049
2009 Jun 61,573 5.8E-07 0.000018
Jul 169,916 6.0E-07 0.000051
Aug 161,270 6.0E-07 0.000048
Sep 81,486 5.9E-07 0.000024
Oct 13,265 6.0E-07 0.000004
Nov 12,745 6.3E-07 0.000004
Dec 7,705 | 1,158,934 579,467 | 5.2E-07 0.000002 0.0003 0.0002
Jan 450 | 1,143,962 571,981 - 0.0003 0.0002
Feb 138 | 1,117,742 558,871 - 0.0003 0.0002
Mar - 1,117,742 558,871 - 0.0003 0.0002
Apr 1,200 | 1,117,046 558,523 - 0.0003 0.0002
May - 1,102,543 551,271 - 0.0003 0.0002
2010 Jun 6,599 | 1,019,554 509,777 | 6.1E-07 0.000002 0.0003 0.0002
Jul 44,585 973,503 486,751 5.8E-07 0.000013 0.0003 0.0001
Aug 144,204 | 1,038,371 519,186 | 6.0E-07 0.000043 0.0003 0.0002
Sep 67,249 | 1,028,822 514,411 5.9E-07 0.000020 0.0003 0.0002
Oct 71,331 | 1,019,513 509,757 | 5.9E-07 0.000021 0.0003 0.0002
Nov 2,177 | 1,009,559 504,780 | 9.2E-07 0.000001 0.0003 0.0002
Dec - 1,009,559 504,780 - 0.0003 0.0002
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TABLE E-18. Baseline actual sulfuric acid mist (H,SO,) emissions for Ocotillo Steamer 2.

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
mmgt |00 | i ave, | Pmmew | tonimo | SRR | TN
Jan 4,481 | 1,014,040 507,020 | 4.5E-07 | 0.000001 0.0003 0.0002
Feb 20,220 | 1,034,260 517,130 | 5.9E-07 | 0.000006 0.0003 0.0002
Mar - 1,034,260 517,130 - 0.0003 0.0002
Apr 1,630 | 1,035,394 517,697 - 0.0003 0.0002
May - 872,223 436,112 - 0.0003 0.0001
2011 Jun 54,333 864,983 432,492 [ 5.9E-07 | 0.000016 0.0003 0.0001
Jul 164,320 859,387 429,694 | 6.0E-07 | 0.000049 0.0003 0.0001
Aug 180,411 878,528 439,264 | 6.0E-07 | 0.000054 0.0003 0.0001
Sep 64,736 861,778 430,889 [ 5.9E-07 | 0.000019 0.0003 0.0001
Oct 111,748 960,260 480,130 [ 6.1E-07 | 0.000034 0.0003 0.0001
Nov 4,053 951,568 475,784 | 4.9E-07 | 0.000001 0.0003 0.0001
Dec 9,537 953,400 476,700 [ 6.3E-07 | 0.000003 0.0003 0.0001
Jan - 952,951 476,475 - 0.0003 0.0001
Feb - 952,812 476,406 - 0.0003 0.0001
Mar 1,382 954,194 477,097 - 0.0003 0.0001
Apr 86,134 | 1,039,128 519,564 | 6.0E-07 | 0.000026 0.0003 0.0002
May 50,881 | 1,090,010 545,005 | 5.9E-07 | 0.000015 0.0003 0.0002
2012 Jun 91,607 | 1,175,018 587,509 | 5.9E-07 | 0.000027 0.0003 0.0002
Jul 29,312 | 1,159,745 579,872 | 6.1E-07 | 0.000009 0.0003 0.0002
Aug 120,697 | 1,136,238 568,119 | 6.0E-07 | 0.000036 0.0003 0.0002
Sep 13,110 | 1,082,098 541,049 | 6.1E-07 | 0.000004 0.0003 0.0002
Oct 786 | 1,011,554 505,777 - 0.0003 0.0002
Nov - 1,009,377 504,688 - 0.0003 0.0002
Dec 7,294 1 1,016,671 508,336 | 5.5E-07 | 0.000002 0.0003 0.0002
Jan 28,020 | 1,040,210 520,105 | 5.7E-07 | 0.000008 0.0003 0.0002
Feb 3,526 | 1,023,516 511,758 | 5.7E-07 | 0.000001 0.0003 0.0002
Mar - 1,023,516 511,758 - 0.0003 0.0002
Apr 29,529 | 1,051,416 525,708 | 6.1E-07 | 0.000009 0.0003 0.0002
May 22,968 | 1,074,384 537,192 | 6.1E-07 | 0.000007 0.0003 0.0002
2013 Jun 116,778 | 1,136,830 568,415 | 6.0E-07 | 0.000035 0.0003 0.0002
July 367,709 | 1,340,219 670,110 | 6.0E-07 | 0.000110 0.0004 0.0002
August 123,204 | 1,283,012 641,506 | 6.0E-07 | 0.000037 0.0004 0.0002
September 68,549 | 1,286,825 643,413 | 6.1E-07 | 0.000021 0.0004 0.0002
October 6,688 | 1,181,765 590,883 | 6.0E-07 | 0.000002 0.0004 0.0002
November 30,501 | 1,208,213 604,107 | 5.9E-07 | 0.000009 0.0004 0.0002
December 45,037 | 1,243,714 621,857 | 6.2E-07 | 0.000014 0.0004 0.0002
January 12,217 | 1,255,931 627,965 | 5.5E-07 | 0.000003 0.0004 0.0002
2014  |February 13,749 | 1,269,680 634,840 | 5.5E-07 | 0.000004 0.0004 0.0002
Footnotes

1. Sulfuric acid mist emissions are based on 1.0% of sulfur dioxide (SO,) emissions emitted as sulfuric acid mist.
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TABLE E-19. Baseline actual sulfuric acid mist (H,SO,4) emissions for Ocotillo Steamers 1 and 2 combinec

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 45,835 6.1E-07 0.000014
Feb 51,530 6.2E-07 0.000016
Mar - -
Apr 11,525 6.9E-07 0.000004
May 32,526 5.5E-07 0.000009
2008 Jun 177,110 6.0E-07 0.000053
Jul 183,845 6.0E-07 0.000055
Aug 193,920 6.0E-07 0.000058
Sep 120,131 6.0E-07 0.000036
Oct 106,776 6.0E-07 0.000032
Nov 12,533 6.4E-07 0.000004
Dec 151 -
Jan - -
Feb - -
Mar - -
Apr 495 -
May 163,171 6.0E-07 0.000049
2009 Jun 72,425 5.8E-07 0.000021
Jul 329,485 6.0E-07 0.000099
Aug 252,389 5.9E-07 0.000075
Sep 129,335 5.9E-07 0.000038
Oct 26,112 6.1E-07 0.000008
Nov 13,745 5.8E-07 0.000004
Dec 11,098 | 1,934,135 967,068 | 5.4E-07 0.000003 0.0006 0.0003
Jan 1,136 | 1,889,436 944,718 - 0.0006 0.0003
Feb 271 | 1,838,177 919,089 - 0.0005 0.0003
Mar - 1,838,177 919,089 - 0.0005 0.0003
Apr 1,200 | 1,827,852 913,926 - 0.0005 0.0003
May - 1,795,326 897,663 - 0.0005 0.0003
2010 Jun 16,233 | 1,634,449 817,225 | 6.2E-07 0.000005 0.0005 0.0002
Jul 108,615 | 1,559,219 779,610 | 5.9E-07 0.000032 0.0005 0.0002
Aug 248,186 | 1,613,485 806,743 | 6.0E-07 0.000074 0.0005 0.0002
Sep 160,059 | 1,653,413 826,707 | 6.0E-07 0.000048 0.0005 0.0002
Oct 140,250 | 1,686,888 843,444 | 6.0E-07 0.000042 0.0005 0.0003
Nov 2,321 | 1,676,676 838,338 | 8.6E-07 0.000001 0.0005 0.0002
Dec - 1,676,525 838,263 - 0.0005 0.0002
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TABLE E-19. Baseline actual sulfuric acid mist (H,SO,4) emissions for Ocotillo Steamers 1 and 2 combinec

Heat Input Sulfuric Acid Mist (H,SO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan 4,481 | 1,681,006 840,503 | 4.5E-07 | 0.000001 0.0005 0.0003
Feb 26,727 | 1,707,733 853,867 | 6.0E-07 | 0.000008 0.0005 0.0003
Mar 2,625 | 1,710,358 855,179 | 7.6E-07 | 0.000001 0.0005 0.0003
Apr 1,771 | 1,711,634 855,817 - 0.0005 0.0003
May - 1,548,463 774,231 - 0.0005 0.0002
2011 Jun 95,913 | 1,571,951 785,975 | 5.8E-07 | 0.000028 0.0005 0.0002
Jul 280,770 | 1,523,236 761,618 | 6.0E-07 | 0.000084 0.0005 0.0002
Aug 395,192 | 1,666,039 833,019 | 6.0E-07 | 0.000118 0.0005 0.0002
Sep 134,776 | 1,671,480 835,740 | 5.9E-07 | 0.000040 0.0005 0.0002
Oct 203,925 | 1,849,294 924,647 | 6.1E-07 | 0.000062 0.0006 0.0003
Nov 4,752 | 1,840,301 920,150 | 4.2E-07 | 0.000001 0.0005 0.0003
Dec 30,183 | 1,859,385 929,693 | 6.0E-07 | 0.000009 0.0006 0.0003
Jan - 1,858,250 929,125 - 0.0006 0.0003
Feb - 1,857,979 928,989 - 0.0006 0.0003
Mar 19,293 | 1,877,272 938,636 | 5.2E-07 | 0.000005 0.0006 0.0003
Apr 111,035 | 1,987,108 993,554 | 5.9E-07 | 0.000033 0.0006 0.0003
May 109,379 | 2,096,487 | 1,048,243 | 6.0E-07 | 0.000033 0.0006 0.0003
2012 Jun 207,092 | 2,287,345 | 1,143,673 | 6.0E-07 [ 0.000062 0.0007 0.0003
Jul 90,424 | 2,269,154 | 1,134,577 | 6.0E-07 | 0.000027 0.0007 0.0003
Aug 276,255 | 2,297,224 | 1,148,612 | 6.0E-07 | 0.000083 0.0007 0.0003
Sep 74,193 | 2,211,357 | 1,105,678 | 5.9E-07 | 0.000022 0.0007 0.0003
Oct 26,042 | 2,097,149 | 1,048,575 | 6.1E-07 | 0.000008 0.0006 0.0003
Nov 132 | 2,094,960 | 1,047,480 - 0.0006 0.0003
Dec 17,094 | 2,112,054 | 1,056,027 | 5.9E-07 | 0.000005 0.0006 0.0003
Jan 86,449 | 2,194,022 | 1,097,011 | 6.0E-07 | 0.000026 0.0007 0.0003
Feb 7,871 | 2,175,166 | 1,087,583 | 5.1E-07 | 0.000002 0.0006 0.0003
Mar 1,045 | 2,173,586 | 1,086,793 - 0.0006 0.0003
Apr 42,481 | 2,214,297 | 1,107,148 | 6.1E-07 | 0.000013 0.0007 0.0003
May 61,747 | 2,276,043 | 1,138,022 | 6.2E-07 | 0.000019 0.0007 0.0003
2013 Jun 249,628 | 2,429,758 | 1,214,879 | 6.0E-07 | 0.000075 0.0007 0.0004
July 521,366 | 2,670,354 | 1,335,177 | 6.0E-07 [ 0.000156 0.0008 0.0004
August 266,833 | 2,541,994 | 1,270,997 | 6.0E-07 | 0.000080 0.0008 0.0004
September 139,308 | 2,546,526 | 1,273,263 | 6.0E-07 | 0.000042 0.0008 0.0004
October 6,929 | 2,349,530 | 1,174,765 | 5.8E-07 | 0.000002 0.0007 0.0004
November 48,479 | 2,393,257 | 1,196,628 | 5.8E-07 | 0.000014 0.0007 0.0004
December 63,143 | 2,426,217 | 1,213,108 [ 6.0E-07 | 0.000019 0.0007 0.0004
January 43,738 | 2,469,955 | 1,234,977 | 5.5E-07 [ 0.000012 0.0007 0.0004
2014 |February 19,447 | 2,489,402 | 1,244,701 | 5.5E-07 | 0.000005 0.0007 0.0004
Footnotes

1. Sulfuric acid mist emissions are based on 1.0% of sulfur dioxide (SO,) emissions emitted as sulfuric acid mist.
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TABLE E-20. Baseline actual lead (Pb) emissions for Ocotillo Steamer 1.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 30,413 5.0E-07 0.000008
Feb 25,172 5.0E-07 0.000006
Mar - 5.0E-07 -
Apr 9,629 5.0E-07 0.000002
May 18,023 5.0E-07 0.000005
2008 Jun 87,522 5.0E-07 0.000022
Jul 93,208 5.0E-07 0.000023
Aug 114,585 5.0E-07 0.000029
Sep 43,332 5.0E-07 0.000011
Oct 26,137 5.0E-07 0.000007
Nov 402 5.0E-07 0.000000
Dec 151 5.0E-07 0.000000
Jan - 5.0E-07 -
Feb - 5.0E-07 -
Mar - 5.0E-07 -
Apr - 5.0E-07 -
May - 5.0E-07 -
2009 Jun 10,853 5.0E-07 0.000003
Jul 159,569 5.0E-07 0.000040
Aug 91,118 5.0E-07 0.000023
Sep 47,848 5.0E-07 0.000012
Oct 12,846 5.0E-07 0.000003
Nov 1,000 5.0E-07 0.000000
Dec 3,394 775,201 387,601 5.0E-07 0.000001 0.00019 0.00010
Jan 686 745,474 372,737 | 5.0E-07 0.000000 0.00019 0.00009
Feb 133 720,435 360,217 | 5.0E-07 0.000000 0.00018 0.00009
Mar - 720,435 360,217 | 5.0E-07 - 0.00018 0.00009
Apr - 710,806 355,403 5.0E-07 - 0.00018 0.00009
May - 692,783 346,391 5.0E-07 - 0.00017 0.00009
2010 Jun 9,634 614,895 307,447 | 5.0E-07 0.000002 0.00015 0.00008
Jul 64,030 585,716 292,858 5.0E-07 0.000016 0.00015 0.00007
Aug 103,982 575,114 287,557 | 5.0E-07 0.000026 0.00014 0.00007
Sep 92,810 624,592 312,296 | 5.0E-07 0.000023 0.00016 0.00008
Oct 68,919 667,375 333,687 | 5.0E-07 0.000017 0.00017 0.00008
Nov 144 667,117 333,558 5.0E-07 0.000000 0.00017 0.00008
Dec - 666,966 333,483 5.0E-07 - 0.00017 0.00008
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TABLE E-20. Baseline actual lead (Pb) emissions for Ocotillo Steamer 1.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan - 666,966 333,483 5.0E-07 - 0.00017 0.00008
Feb 6,507 673,473 336,737 | 5.0E-07 0.000002 0.00017 0.00008
Mar 2,625 676,098 338,049 | 5.0E-07 0.000001 0.00017 0.00008
Apr 141 676,239 338,120 | 5.0E-07 0.000000 0.00017 0.00008
May - 676,239 338,120 | 5.0E-07 - 0.00017 0.00008
2011 Jun 41,581 706,968 353,484 | 5.0E-07 0.000010 0.00018 0.00009
Jul 116,450 663,849 331,924 | 5.0E-07 0.000029 0.00017 0.00008
Aug 214,780 787,510 393,755 5.0E-07 0.000054 0.00020 0.00010
Sep 70,041 809,703 404,851 5.0E-07 0.000018 0.00020 0.00010
Oct 92,177 889,034 444,517 | 5.0E-07 0.000023 0.00022 0.00011
Nov 699 888,732 444,366 | 5.0E-07 0.000000 0.00022 0.00011
Dec 20,646 905,985 452,993 5.0E-07 0.000005 0.00023 0.00011
Jan - 905,299 452,650 | 5.0E-07 - 0.00023 0.00011
Feb - 905,166 452,583 5.0E-07 - 0.00023 0.00011
Mar 17,911 923,078 461,539 | 5.0E-07 0.000004 0.00023 0.00012
Apr 24,902 947,979 473,990 [ 5.0E-07 0.000006 0.00024 0.00012
May 58,498 | 1,006,477 503,238 5.0E-07 0.000015 0.00025 0.00013
2012 Jun 115,484 | 1,112,327 556,164 | 5.0E-07 0.000029 0.00028 0.00014
Jul 61,112 | 1,109,410 554,705 5.0E-07 0.000015 0.00028 0.00014
Aug 155,558 | 1,160,986 580,493 5.0E-07 0.000039 0.00029 0.00015
Sep 61,083 | 1,129,259 564,629 | 5.0E-07 0.000015 0.00028 0.00014
Oct 25,256 | 1,085,595 542,798 5.0E-07 0.000006 0.00027 0.00014
Nov 132 | 1,085,583 542,792 | 5.0E-07 0.000000 0.00027 0.00014
Dec 9,800 | 1,095,383 547,691 5.0E-07 0.000002 0.00027 0.00014
Jan 58,429 | 1,153,812 576,906 | 5.0E-07 0.000015 0.00029 0.00014
Feb 4,345 | 1,151,650 575,825 5.0E-07 0.000001 0.00029 0.00014
Mar 1,045 | 1,150,070 575,035 5.0E-07 0.000000 0.00029 0.00014
Apr 12,952 | 1,162,881 581,440 | 5.0E-07 0.000003 0.00029 0.00015
May 38,778 | 1,201,659 600,830 | 5.0E-07 0.000010 0.00030 0.00015
2013 Jun 132,850 | 1,292,928 646,464 | 5.0E-07 0.000033 0.00032 0.00016
July 153,657 | 1,330,134 665,067 | 5.0E-07 0.000038 0.00033 0.00017
August 143,629 | 1,258,983 629,491 5.0E-07 0.000036 0.00031 0.00016
September 70,759 | 1,259,701 629,850 | 5.0E-07 0.000018 0.00031 0.00016
October 241 | 1,167,765 583,882 | 5.0E-07 0.000000 0.00029 0.00015
November 17,978 | 1,185,044 592,522 | 5.0E-07 0.000004 0.00030 0.00015
December 18,106 | 1,182,503 591,252 | 5.0E-07 0.000005 0.00030 0.00015
January 31,521 | 1,214,024 607,012 | 5.0E-07 0.000008 0.00030 0.00015
2014 February 5,698 | 1,219,722 609,861 5.0E-07 0.000001 0.00030 0.00015
Footnotes

1. The controlled lead emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th
Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.
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TABLE E-21. Baseline actual lead (Pb) emissions for Ocotillo Steamer 2.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 15,421 5.0E-07 0.000004
Feb 26,358 5.0E-07 0.000007
Mar - 5.0E-07 -
Apr 1,896 5.0E-07 0.000000
May 14,503 5.0E-07 0.000004
2008 Jun 89,587 5.0E-07 0.000022
Jul 90,637 5.0E-07 0.000023
Aug 79,336 5.0E-07 0.000020
Sep 76,799 5.0E-07 0.000019
Oct 80,639 5.0E-07 0.000020
Nov 12,131 5.0E-07 0.000003
Dec - 5.0E-07 -
Jan - 5.0E-07 -
Feb - 5.0E-07 -
Mar - 5.0E-07 -
Apr 495 5.0E-07 0.000000
May 163,171 5.0E-07 0.000041
2009 Jun 61,573 5.0E-07 0.000015
Jul 169,916 5.0E-07 0.000042
Aug 161,270 5.0E-07 0.000040
Sep 81,486 5.0E-07 0.000020
Oct 13,265 5.0E-07 0.000003
Nov 12,745 5.0E-07 0.000003
Dec 7,705 | 1,158,934 579,467 | 5.0E-07 0.000002 0.00029 0.00014
Jan 450 | 1,143,962 571,981 5.0E-07 0.000000 0.00029 0.00014
Feb 138 | 1,117,742 558,871 5.0E-07 0.000000 0.00028 0.00014
Mar - 1,117,742 558,871 5.0E-07 - 0.00028 0.00014
Apr 1,200 | 1,117,046 558,523 5.0E-07 0.000000 0.00028 0.00014
May - 1,102,543 551,271 5.0E-07 - 0.00028 0.00014
2010 Jun 6,599 [ 1,019,554 509,777 | 5.0E-07 0.000002 0.00025 0.00013
Jul 44,585 973,503 486,751 5.0E-07 0.000011 0.00024 0.00012
Aug 144,204 | 1,038,371 519,186 | 5.0E-07 0.000036 0.00026 0.00013
Sep 67,249 | 1,028,822 514,411 5.0E-07 0.000017 0.00026 0.00013
Oct 71,331 | 1,019,513 509,757 | 5.0E-07 0.000018 0.00025 0.00013
Nov 2,177 | 1,009,559 504,780 | 5.0E-07 0.000001 0.00025 0.00013
Dec - 1,009,559 504,780 | 5.0E-07 - 0.00025 0.00013
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TABLE E-21. Baseline actual lead (Pb) emissions for Ocotillo Steamer 2.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,014,040 507,020 | 5.0E-07 0.000001 0.00025 0.00013
Feb 20,220 | 1,034,260 517,130 | 5.0E-07 0.000005 0.00026 0.00013
Mar - 1,034,260 517,130 | 5.0E-07 - 0.00026 0.00013
Apr 1,630 | 1,035,394 517,697 | 5.0E-07 0.000000 0.00026 0.00013
May - 872,223 436,112 | 5.0E-07 - 0.00022 0.00011
2011 Jun 54,333 864,983 432,492 | 5.0E-07 0.000014 0.00022 0.00011
Jul 164,320 859,387 429,694 | 5.0E-07 0.000041 0.00021 0.00011
Aug 180,411 878,528 439,264 | 5.0E-07 0.000045 0.00022 0.00011
Sep 64,736 861,778 430,889 | 5.0E-07 0.000016 0.00022 0.00011
Oct 111,748 960,260 480,130 [ 5.0E-07 0.000028 0.00024 0.00012
Nov 4,053 951,568 475,784 | 5.0E-07 0.000001 0.00024 0.00012
Dec 9,537 953,400 476,700 | 5.0E-07 0.000002 0.00024 0.00012
Jan - 952,951 476,475 5.0E-07 - 0.00024 0.00012
Feb - 952,812 476,406 | 5.0E-07 - 0.00024 0.00012
Mar 1,382 954,194 477,097 | 5.0E-07 0.000000 0.00024 0.00012
Apr 86,134 | 1,039,128 519,564 | 5.0E-07 0.000022 0.00026 0.00013
May 50,881 | 1,090,010 545,005 5.0E-07 0.000013 0.00027 0.00014
2012 Jun 91,607 | 1,175,018 587,509 | 5.0E-07 0.000023 0.00029 0.00015
Jul 29,312 | 1,159,745 579,872 | 5.0E-07 0.000007 0.00029 0.00014
Aug 120,697 | 1,136,238 568,119 | 5.0E-07 0.000030 0.00028 0.00014
Sep 13,110 | 1,082,098 541,049 | 5.0E-07 0.000003 0.00027 0.00014
Oct 786 | 1,011,554 505,777 | 5.0E-07 0.000000 0.00025 0.00013
Nov - 1,009,377 504,688 5.0E-07 - 0.00025 0.00013
Dec 7,294 | 1,016,671 508,336 | 5.0E-07 0.000002 0.00025 0.00013
Jan 28,020 | 1,040,210 520,105 5.0E-07 0.000007 0.00026 0.00013
Feb 3,526 | 1,023,516 511,758 5.0E-07 0.000001 0.00026 0.00013
Mar - 1,023,516 511,758 5.0E-07 - 0.00026 0.00013
Apr 29,529 [ 1,051,416 525,708 5.0E-07 0.000007 0.00026 0.00013
May 22,968 | 1,074,384 537,192 | 5.0E-07 0.000006 0.00027 0.00013
2013 Jun 116,778 | 1,136,830 568,415 5.0E-07 0.000029 0.00028 0.00014
July 367,709 | 1,340,219 670,110 | 5.0E-07 0.000092 0.00034 0.00017
August 123,204 | 1,283,012 641,506 | 5.0E-07 0.000031 0.00032 0.00016
September 68,549 | 1,286,825 643,413 5.0E-07 0.000017 0.00032 0.00016
October 6,688 | 1,181,765 590,883 5.0E-07 0.000002 0.00030 0.00015
November 30,501 | 1,208,213 604,107 | 5.0E-07 0.000008 0.00030 0.00015
December 45,037 | 1,243,714 621,857 | 5.0E-07 0.000011 0.00031 0.00016
January 12,217 | 1,255,931 627,965 5.0E-07 0.000003 0.00031 0.00016
2014 February 13,749 | 1,269,680 634,840 | 5.0E-07 0.000003 0.00032 0.00016
Footnotes

1. The controlled lead emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th
Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.
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TABLE E-22. Baseline actual lead (Pb) emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 45,835 5.0E-07 0.000011
Feb 51,530 5.0E-07 0.000013
Mar - -
Apr 11,525 5.0E-07 0.000003
May 32,526 5.0E-07 0.000008
2008 Jun 177,110 5.0E-07 0.000044
Jul 183,845 5.0E-07 0.000046
Aug 193,920 5.0E-07 0.000048
Sep 120,131 5.0E-07 0.000030
Oct 106,776 5.0E-07 0.000027
Nov 12,533 5.0E-07 0.000003
Dec 151 0.000000
Jan - -
Feb - -
Mar - -
Apr 495 0.000000
May 163,171 5.0E-07 0.000041
2009 Jun 72,425 5.0E-07 0.000018
Jul 329,485 5.0E-07 0.000082
Aug 252,389 5.0E-07 0.000063
Sep 129,335 5.0E-07 0.000032
Oct 26,112 5.0E-07 0.000007
Nov 13,745 5.0E-07 0.000003
Dec 11,098 | 1,934,135 967,068 5.0E-07 0.000003 0.00048 0.00024
Jan 1,136 | 1,889,436 944,718 0.000000 0.00047 0.00024
Feb 271 | 1,838,177 919,089 0.000000 0.00046 0.00023
Mar - 1,838,177 919,089 - 0.00046 0.00023
Apr 1,200 | 1,827,852 913,926 0.000000 0.00046 0.00023
May - 1,795,326 897,663 - 0.00045 0.00022
2010 Jun 16,233 | 1,634,449 817,225 5.0E-07 0.000004 0.00041 0.00020
Jul 108,615 | 1,559,219 779,610 | 5.0E-07 0.000027 0.00039 0.00019
Aug 248,186 | 1,613,485 806,743 5.0E-07 0.000062 0.00040 0.00020
Sep 160,059 | 1,653,413 826,707 | 5.0E-07 0.000040 0.00041 0.00021
Oct 140,250 | 1,686,888 843,444 | 5.0E-07 0.000035 0.00042 0.00021
Nov 2,321 ] 1,676,676 838,338 5.0E-07 0.000001 0.00042 0.00021
Dec - 1,676,525 838,263 - 0.00042 0.00021
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TABLE E-22. Baseline actual lead (Pb) emissions for Ocotillo Steamers 1 and 2 combined.

Heat Input Lead (Pb) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,681,006 840,503 5.0E-07 0.000001 0.00042 0.00021
Feb 26,727 | 1,707,733 853,867 | 5.0E-07 0.000007 0.00043 0.00021
Mar 2,625 | 1,710,358 855,179 | 5.0E-07 0.000001 0.00043 0.00021
Apr 1,771 | 1,711,634 855,817 0.000000 0.00043 0.00021
May - 1,548,463 774,231 - 0.00039 0.00019
2011 Jun 95,913 | 1,571,951 785,975 5.0E-07 0.000024 0.00039 0.00020
Jul 280,770 | 1,523,236 761,618 5.0E-07 0.000070 0.00038 0.00019
Aug 395,192 | 1,666,039 833,019 | 5.0E-07 0.000099 0.00042 0.00021
Sep 134,776 | 1,671,480 835,740 | 5.0E-07 0.000034 0.00042 0.00021
Oct 203,925 | 1,849,294 924,647 | 5.0E-07 0.000051 0.00046 0.00023
Nov 4,752 1 1,840,301 920,150 | 5.0E-07 0.000001 0.00046 0.00023
Dec 30,183 | 1,859,385 929,693 5.0E-07 0.000008 0.00046 0.00023
Jan - 1,858,250 929,125 - 0.00046 0.00023
Feb - 1,857,979 928,989 - 0.00046 0.00023
Mar 19,293 | 1,877,272 938,636 | 5.0E-07 0.000005 0.00047 0.00023
Apr 111,035 | 1,987,108 993,554 | 5.0E-07 0.000028 0.00050 0.00025
May 109,379 | 2,096,487 | 1,048,243 5.0E-07 0.000027 0.00052 0.00026
2012 Jun 207,092 | 2,287,345 | 1,143,673 5.0E-07 0.000052 0.00057 0.00029
Jul 90,424 | 2,269,154 | 1,134,577 | 5.0E-07 0.000023 0.00057 0.00028
Aug 276,255 | 2,297,224 | 1,148,612 | 5.0E-07 0.000069 0.00057 0.00029
Sep 74,193 | 2,211,357 | 1,105,678 5.0E-07 0.000019 0.00055 0.00028
Oct 26,042 | 2,097,149 | 1,048,575 5.0E-07 0.000007 0.00052 0.00026
Nov 132 | 2,094,960 | 1,047,480 0.000000 0.00052 0.00026
Dec 17,094 | 2,112,054 | 1,056,027 [ 5.0E-07 0.000004 0.00053 0.00026
Jan 86,449 | 2,194,022 | 1,097,011 5.0E-07 0.000022 0.00055 0.00027
Feb 7,871 | 2,175,166 | 1,087,583 5.0E-07 0.000002 0.00054 0.00027
Mar 1,045 | 2,173,586 | 1,086,793 0.000000 0.00054 0.00027
Apr 42 481 | 2,214,297 | 1,107,148 5.0E-07 0.000011 0.00055 0.00028
May 61,747 | 2,276,043 | 1,138,022 [ 5.0E-07 0.000015 0.00057 0.00028
2013 Jun 249,628 | 2,429,758 | 1,214,879 | 5.0E-07 0.000062 0.00061 0.00030
July 521,366 | 2,670,354 | 1,335,177 | 5.0E-07 0.000130 0.00067 0.00033
August 266,833 | 2,541,994 | 1,270,997 | 5.0E-07 0.000067 0.00064 0.00032
September 139,308 | 2,546,526 | 1,273,263 5.0E-07 0.000035 0.00064 0.00032
October 6,929 | 2,349,530 | 1,174,765 5.0E-07 0.000002 0.00059 0.00029
November 48,479 | 2,393,257 | 1,196,628 5.0E-07 0.000012 0.00060 0.00030
December 63,143 | 2,426,217 | 1,213,108 5.0E-07 0.000016 0.00061 0.00030
January 43,738 | 2,469,955 | 1,234,977 | 5.0E-07 0.000011 0.00062 0.00031
2014 February 19,447 | 2,489,402 | 1,244,701 5.0E-07 0.000005 0.00062 0.00031
Footnotes

1. The controlled lead emission factor is from the U.S. EPA's Compilation of Air Pollutant Emission Factors, AP-42 , 5th
Edition, Table 1.4-2, and a natural gas heat value of 1,000 Btu per standard cubic foot.

Arizona Public Service - Ocotillo Power Plant Modernization Project
Appendix E. Baseline actual emissions for the Ocotillo Power Plant.

RTP Environmental Associates, Inc.

7/16/2014



TABLE E-23. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
mmsu | R | Samoave, | 'Dmmew | ommo | ZTEP |, T
Jan 30,413 118.8 1,806.8
Feb 25,172 118.9 1,496.4
Mar - -
Apr 9,629 118.9 572.4
May 18,023 118.8 1,070.9
2008 Jun 87,522 118.8 5,201.0
Jul 93,208 118.9 5,539.5
Aug 114,585 118.9 6,809.7
Sep 43,332 118.8 2,574.8
Oct 26,137 118.9 1,553.5
Nov 402 119.2 24.0
Dec 151 118.5 8.9
Jan - -
Feb - -
Mar - -
Apr - -
May - -
2009 Jun 10,853 118.9 645.2
Jul 159,569 118.9 9,482.8
Aug 91,118 118.9 5,415.3
Sep 47,848 118.9 2,843.7
Oct 12,846 118.9 763.5
Nov 1,000 118.7 59.3
Dec 3,394 775,201 387,601 118.9 201.8 46,070 23,035
Jan 686 745,474 372,737 118.8 40.7 44,303 22,152
Feb 133 720,435 360,217 118.0 7.8 42,815 21,407
Mar - 720,435 360,217 - 42,815 21,407
Apr - 710,806 355,403 - 42,243 21,121
May - 692,783 346,391 - 41,172 20,586
2010 Jun 9,634 614,895 307,447 118.8 572.5 36,543 18,272
Jul 64,030 585,716 292,858 118.9 3,805.4 34,809 17,404
Aug 103,982 575,114 287,557 118.9 6,180.4 34,180 17,090
Sep 92,810 624,592 312,296 118.9 5,515.6 37,120 18,560
Oct 68,919 667,375 333,687 118.9 4,095.6 39,663 19,831
Nov 144 667,117 333,558 118.4 8.5 39,647 19,824
Dec - 666,966 333,483 - 39,638 19,819
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TABLE E-23. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
mmt |00 | i ave, | Pmme | tonimo | SRR | TN
Jan - 666,966 333,483 - 39,638 19,819
Feb 6,507 673,473 336,737 118.9 386.8 40,025 20,012
Mar 2,625 676,098 338,049 118.9 156.0 40,181 20,090
Apr 141 676,239 338,120 119.0 8.4 40,189 20,095
May - 676,239 338,120 - 40,189 20,095
2011 Jun 41,581 706,968 353,484 118.9 2,471.1 42,015 21,008
Jul 116,450 663,849 331,924 118.9 6,921.4 39,454 19,727
Aug 214,780 787,510 393,755 118.9 | 12,763.8 46,802 23,401
Sep 70,041 809,703 404,851 118.8 4,162.1 48,121 24,060
Oct 92,177 889,034 444,517 118.9 5,478.0 52,835 26,418
Nov 699 888,732 444,366 119.0 41.6 52,818 26,409
Dec 20,646 905,985 452,993 118.9 1,227.0 53,843 26,921
Jan - 905,299 452,650 - 53,802 26,901
Feb - 905,166 452,583 - 53,794 26,897
Mar 17,911 923,078 461,539 118.9 1,064.8 54,859 27,429
Apr 24,902 947,979 473,990 118.9 1,480.0 56,339 28,169
May 58,498 | 1,006,477 503,238 118.9 3,476.6 59,816 29,908
2012 Jun 115,484 | 1,112,327 556,164 118.9 6,863.5 66,107 33,053
Jul 61,112 | 1,109,410 554,705 118.9 3,631.9 65,933 32,967
Aug 155,558 | 1,160,986 580,493 118.8 9,243.8 68,997 34,498
Sep 61,083 | 1,129,259 564,629 118.9 3,630.1 67,111 33,555
Oct 25,256 | 1,085,595 542,798 118.8 1,500.8 64,516 32,258
Nov 132 | 1,085,583 542,792 118.2 7.8 64,515 32,258
Dec 9,800 | 1,095,383 547,691 118.8 582.2 65,098 32,549
Jan 58,429 [ 1,153,812 576,906 118.9 3,472.5 68,570 34,285
Feb 4,345 | 1,151,650 575,825 118.9 258.2 68,442 34,221
Mar 1,045 | 1,150,070 575,035 118.9 62.1 68,348 34,174
Apr 12,952 | 1,162,881 581,440 118.8 769.6 69,109 34,554
May 38,778 | 1,201,659 600,830 118.9 2,304.4 71,413 35,707
2013 Jun 132,850 | 1,292,928 646,464 118.9 7,895.5 76,838 38,419
July 153,657 | 1,330,134 665,067 118.9 9,131.4 79,048 39,524
August 143,629 | 1,258,983 629,491 118.9 8,536.2 74,820 37,410
September 70,759 | 1,259,701 629,850 118.9 4,204.4 74,862 37,431
October 241 | 1,167,765 583,882 118.9 14.3 69,399 34,699
November 17,978 | 1,185,044 592,522 118.9 1,068.9 70,426 35,213
December 18,106 | 1,182,503 591,252 118.9 1,076.0 70,275 35,138
January 31,521 | 1,214,024 607,012 118.9 1,873.3 72,148 36,074
2014  |February 5,698 | 1,219,722 609,861 118.9 338.7 72,487 36,243
Footnotes
CO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-24. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 2.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
s | *C0 | o ave, | P8 | tommo | SR | e
Jan 15,421 118.9 916.7
Feb 26,358 118.9 1,566.5
Mar - -
Apr 1,896 119.0 112.8
May 14,503 118.8 861.9
2008 Jun 89,587 118.9 5,324.4
Jul 90,637 118.9 5,386.6
Aug 79,336 118.9 4,715.0
Sep 76,799 118.9 4,564.3
Oct 80,639 118.8 4,791.9
Nov 12,131 118.9 721.2
Dec - -
Jan - -
Feb - -
Mar - -
Apr 495 119.0 29.5
May 163,171 118.9 9,696.5
2009 Jun 61,573 118.8 3,658.9
Jul 169,916 118.9 10,097.4
Aug 161,270 118.9 9,583.9
Sep 81,486 118.9 4,842.8
Oct 13,265 118.9 788.5
Nov 12,745 118.8 757.2
Dec 7,705 | 1,158,934 579,467 118.8 457.7 68,874 34,437
Jan 450 | 1,143,962 571,981 118.8 26.7 67,984 33,992
Feb 138 | 1,117,742 558,871 118.5 8.2 66,425 33,213
Mar - 1,117,742 558,871 - 66,425 33,213
Apr 1,200 | 1,117,046 558,523 118.9 71.3 66,384 33,192
May - 1,102,543 551,271 - 65,522 32,761
2010 Jun 6,599 | 1,019,554 509,777 118.8 392.1 60,590 30,295
Jul 44,585 973,503 486,751 118.9 2,650.0 57,853 28,927
Aug 144,204 | 1,038,371 519,186 118.9 8,570.6 61,709 30,854
Sep 67,249 | 1,028,822 514,411 118.9 3,996.5 61,141 30,570
Oct 71,331 | 1,019,513 509,757 118.8 4,238.6 60,587 30,294
Nov 2,177 | 1,009,559 504,780 118.9 129.4 59,996 29,998
Dec - 1,009,559 504,780 - 59,996 29,998
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TABLE E-24. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 2.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
mmsu | R | Jamo ave, | 'Dmmew | tommo | ZCEP | T
Jan 4,481 | 1,014,040 507,020 118.9 266.4 60,262 30,131
Feb 20,220 | 1,034,260 517,130 118.9 1,201.6 61,464 30,732
Mar - 1,034,260 517,130 - 61,464 30,732
Apr 1,630 | 1,035,394 517,697 119.0 97.0 61,531 30,766
May - 872,223 436,112 - 51,835 25,917
2011 Jun 54,333 864,983 432,492 118.8 3,228.3 51,404 25,702
Jul 164,320 859,387 429,694 118.9 9,765.9 51,073 25,536
Aug 180,411 878,528 439,264 118.9 10,721.0 52,210 26,105
Sep 64,736 861,778 430,889 118.8 3,846.3 51,213 25,607
Oct 111,748 960,260 480,130 118.9 6,640.7 57,066 28,533
Nov 4,053 951,568 475,784 119.0 241.1 56,549 28,275
Dec 9,537 953,400 476,700 118.9 567.0 56,659 28,329
Jan - 952,951 476,475 - 56,632 28,316
Feb - 952,812 476,406 - 56,624 28,312
Mar 1,382 954,194 477,097 119.6 82.7 56,707 28,353
Apr 86,134 | 1,039,128 519,564 118.9 5,120.3 61,755 30,878
May 50,881 | 1,090,010 545,005 118.9 3,024.3 64,780 32,390
2012 Jun 91,607 | 1,175,018 587,509 118.9 5,444.1 69,832 34916
Jul 29,312 | 1,159,745 579,872 118.8 1,741.8 68,924 34,462
Aug 120,697 | 1,136,238 568,119 118.8 7,172.1 67,525 33,763
Sep 13,110 | 1,082,098 541,049 118.9 779.3 64,308 32,154
Oct 786 | 1,011,554 505,777 119.1 46.8 60,116 30,058
Nov - 1,009,377 504,688 - 59,987 29,993
Dec 7,294 1 1,016,671 508,336 118.9 433.5 60,420 30,210
Jan 28,020 | 1,040,210 520,105 118.9 1,665.2 61,819 30,909
Feb 3,526 | 1,023,516 511,758 119.0 209.8 60,827 30,414
Mar - 1,023,516 511,758 - 60,827 30,414
Apr 29,529 | 1,051,416 525,708 118.9 1,754.9 62,485 31,242
May 22,968 | 1,074,384 537,192 118.9 1,365.1 63,850 31,925
2013 Jun 116,778 | 1,136,830 568,415 118.9 6,940.2 67,562 33,781
July 367,709 | 1,340,219 670,110 1189 | 21,851.4 79,647 39,824
August 123,204 | 1,283,012 641,506 118.9 7,321.8 76,248 38,124
September 68,549 | 1,286,825 643,413 118.9 4,073.6 76,475 38,238
October 6,688 | 1,181,765 590,883 118.9 397.5 70,232 35,116
November 30,501 | 1,208,213 604,107 118.9 1,812.6 71,804 35,902
December 45,037 | 1,243,714 621,857 118.9 2,676.4 73,913 36,957
January 12,217 | 1,255,931 627,965 118.9 726.1 74,639 37,320
2014 February 13,749 | 1,269,680 634,840 118.9 817.1 75,456 37,728
Footnotes
CO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-25. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
mmsu | R | Samoave, | 'Dmmew | ommo | ZTEP |, T
Jan 45,835 118.8 2,723.5
Feb 51,530 118.9 3,062.9
Mar - -
Apr 11,525 118.9 685.2
May 32,526 118.8 1,932.8
2008 Jun 177,110 118.9 10,525.4
Jul 183,845 118.9 10,926.1
Aug 193,920 118.9 11,524.7
Sep 120,131 118.9 7,139.1
Oct 106,776 118.9 6,345.4
Nov 12,533 118.9 745.2
Dec 151 118.5 8.9
Jan - -
Feb - -
Mar - -
Apr 495 119.0 29.5
May 163,171 118.9 9,696.5
2009 Jun 72,425 118.9 4,304.1
Jul 329,485 118.9 19,580.2
Aug 252,389 118.9 14,999.2
Sep 129,335 118.9 7,686.6
Oct 26,112 118.9 1,552.0
Nov 13,745 118.8 816.5
Dec 11,098 | 1,934,135 967,068 118.8 659.5 114,943 57,472
Jan 1,136 | 1,889,436 944,718 118.8 67.5 112,287 56,144
Feb 271 | 1,838,177 919,089 118.3 16.0 109,240 54,620
Mar - 1,838,177 919,089 - 109,240 54,620
Apr 1,200 | 1,827,852 913,926 118.9 71.3 108,626 54,313
May - 1,795,326 897,663 - 106,694 53,347
2010 Jun 16,233 | 1,634,449 817,225 118.8 964.6 97,133 48,566
Jul 108,615 | 1,559,219 779,610 118.9 6,455.4 92,662 46,331
Aug 248,186 | 1,613,485 806,743 118.9 14,751.0 95,888 47,944
Sep 160,059 | 1,653,413 826,707 118.9 9,512.1 98,261 49,131
Oct 140,250 | 1,686,888 843,444 118.8 8,334.1 100,250 50,125
Nov 2,321 | 1,676,676 838,338 118.8 137.9 99,643 49,821
Dec - 1,676,525 838,263 - 99,634 49,817
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TABLE E-25. Baseline actual carbon dioxide (CO,) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Carbon Dioxide (CO,) Emissions
Year Month
mmsu | R | Jamo ave, | 'Dmmew | tommo | ZCEP | T
Jan 4,481 | 1,681,006 840,503 118.9 266.4 99,900 49,950
Feb 26,727 | 1,707,733 853,867 118.9 1,588.4 101,489 50,744
Mar 2,625 1 1,710,358 855,179 118.9 156.0 101,645 50,822
Apr 1,771 | 1,711,634 855,817 119.0 105.4 101,721 50,860
May - 1,548,463 774,231 - 92,024 46,012
2011 Jun 95,913 | 1,571,951 785,975 118.8 5,699.4 93,419 46,710
Jul 280,770 | 1,523,236 761,618 118.9 16,687.3 90,527 45,263
Aug 395,192 | 1,666,039 833,019 118.9 | 23,484.8 99,012 49,506
Sep 134,776 | 1,671,480 835,740 118.8 8,008.4 99,334 49,667
Oct 203,925 | 1,849,294 924,647 118.9 12,118.8 109,901 54,950
Nov 4,752 | 1,840,301 920,150 119.0 282.6 109,367 54,683
Dec 30,183 | 1,859,385 929,693 118.9 1,794.0 110,502 55,251
Jan - 1,858,250 929,125 - 110,434 55,217
Feb - 1,857,979 928,989 - 110,418 55,209
Mar 19,293 | 1,877,272 938,636 119.0 1,147.5 111,565 55,783
Apr 111,035 | 1,987,108 993,554 118.9 6,600.3 118,094 59,047
May 109,379 | 2,096,487 | 1,048,243 118.9 6,500.9 124,595 62,298
2012 Jun 207,092 | 2,287,345 | 1,143,673 118.9 12,307.6 135,938 67,969
Jul 90,424 | 2,269,154 | 1,134,577 118.9 5,373.7 134,857 67,428
Aug 276,255 | 2,297,224 | 1,148,612 118.8 16,415.8 136,522 68,261
Sep 74,193 | 2,211,357 | 1,105,678 118.9 4,409.3 131,419 65,709
Oct 26,042 | 2,097,149 | 1,048,575 118.9 1,547.6 124,632 62,316
Nov 132 | 2,094,960 | 1,047,480 118.2 7.8 124,502 62,251
Dec 17,094 | 2,112,054 | 1,056,027 118.8 1,015.8 125,518 62,759
Jan 86,449 | 2,194,022 | 1,097,011 118.9 5,137.6 130,389 65,195
Feb 7,871 | 2,175,166 | 1,087,583 118.9 467.9 129,269 64,634
Mar 1,045 | 2,173,586 | 1,086,793 118.9 62.1 129,175 64,587
Apr 42,481 | 2,214,297 | 1,107,148 118.9 2,524.5 131,594 65,797
May 61,747 | 2,276,043 | 1,138,022 118.9 3,669.5 135,263 67,632
2013 Jun 249,628 | 2,429,758 | 1,214,879 118.9 14,835.7 144,400 72,200
July 521,366 | 2,670,354 | 1,335,177 118.9 | 30,982.8 158,695 79,348
August 266,833 | 2,541,994 | 1,270,997 118.9 15,858.0 151,068 75,534
September 139,308 | 2,546,526 | 1,273,263 118.8 8,278.0 151,338 75,669
October 6,929 | 2,349,530 | 1,174,765 118.9 411.9 139,631 69,815
November 48,479 | 2,393,257 | 1,196,628 118.9 2,881.5 142,230 71,115
December 63,143 | 2,426,217 | 1,213,108 118.9 3,752.4 144,188 72,094
January 43,738 | 2,469,955 | 1,234,977 118.9 2,599.4 146,788 73,394
2014 February 19,447 | 2,489,402 | 1,244,701 118.9 1,155.8 147,943 73,972
Footnotes
CO, emissions are measured by the continuous emissions monitoring systems (CEMS) installed under the Federal Acid Rain
Program in 40 CFR Part 75.
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TABLE E-26. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 30,413 118.9 1,808.6
Feb 25,172 119.0 1,497.8
Mar - 0.1 -
Apr 9,629 119.0 572.9
May 18,023 119.0 1,072.0
2008 Jun 87,522 119.0 5,206.0
Jul 93,208 119.0 5,544.8
Aug 114,585 119.0 6,816.3
Sep 43,332 119.0 2,577.3
Oct 26,137 119.0 1,555.0
Nov 402 119.3 24.0
Dec 151 118.6 8.9
Jan - 0.1 -
Feb - 0.1 -
Mar - 0.1 -
Apr - 0.1 -
May - 0.1 -
2009 Jun 10,853 119.0 645.8
Jul 159,569 119.0 9,491.9
Aug 91,118 119.0 5,420.5
Sep 47,848 119.0 2,846.5
Oct 12,846 119.0 764.3
Nov 1,000 118.8 59.4
Dec 3,394 775,201 387,601 119.0 202.0 46,114 23,057
Jan 686 745,474 372,737 118.9 40.8 44,346 22,173
Feb 133 720,435 360,217 118.1 7.8 42,856 21,428
Mar - 720,435 360,217 0.1 - 42,856 21,428
Apr - 710,806 355,403 0.1 - 42,283 21,142
May - 692,783 346,391 0.1 - 41,211 20,606
2010 Jun 9,634 614,895 307,447 119.0 573.0 36,578 18,289
Jul 64,030 585,716 292,858 119.0 3,809.0 34,842 17,421
Aug 103,982 575,114 287,557 119.0 6,186.3 34,213 17,106
Sep 92,810 624,592 312,296 119.0 5,521.0 37,156 18,578
Oct 68,919 667,375 333,687 119.0 4,099.5 39,701 19,850
Nov 144 667,117 333,558 118.5 8.5 39,685 19,843
Dec - 666,966 333,483 0.1 - 39,676 19,838
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TABLE E-26. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan - 666,966 333,483 0.1 - 39,676 19,838
Feb 6,507 673,473 336,737 119.0 387.2 40,063 20,032
Mar 2,625 676,098 338,049 119.0 156.2 40,220 20,110
Apr 141 676,239 338,120 119.2 8.4 40,228 20,114
May - 676,239 338,120 0.1 - 40,228 20,114
2011 Jun 41,581 706,968 353,484 119.0 2,473.5 42,056 21,028
Jul 116,450 663,849 331,924 119.0 6,928.1 39,492 19,746
Aug 214,780 787,510 393,755 119.0 12,776.1 46,847 23,424
Sep 70,041 809,703 404,851 119.0 4,166.1 48,167 24,084
Oct 92,177 889,034 444,517 119.0 5,483.3 52,886 26,443
Nov 699 888,732 444,366 119.1 41.6 52,868 26,434
Dec 20,646 905,985 452,993 119.0 1,228.2 53,895 26,947
Jan - 905,299 452,650 0.1 - 53,854 26,927
Feb - 905,166 452,583 0.1 - 53,846 26,923
Mar 17,911 923,078 461,539 119.0 1,065.8 54,912 27,456
Apr 24,902 947,979 473,990 119.0 1,481.4 56,393 28,197
May 58,498 | 1,006,477 503,238 119.0 3,480.0 59,873 29,937
2012 Jun 115,484 | 1,112,327 556,164 119.0 6,870.1 66,170 33,085
Jul 61,112 | 1,109,410 554,705 119.0 3,635.4 65,997 32,998
Aug 155,558 | 1,160,986 580,493 119.0 9,252.7 69,063 34,531
Sep 61,083 | 1,129,259 564,629 119.0 3,633.5 67,176 33,588
Oct 25,256 | 1,085,595 542,798 119.0 1,502.3 64,578 32,289
Nov 132 | 1,085,583 542,792 118.3 7.8 64,578 32,289
Dec 9,800 | 1,095,383 547,691 118.9 582.8 65,160 32,580
Jan 58,429 | 1,153,812 576,906 119.0 3,475.8 68,636 34,318
Feb 4,345 | 1,151,650 575,825 119.0 258.4 68,507 34,254
Mar 1,045 | 1,150,070 575,035 119.0 62.2 68,413 34,207
Apr 12,952 | 1,162,881 581,440 119.0 770.4 69,175 34,588
May 38,778 | 1,201,659 600,830 119.0 2,306.6 71,482 35,741
2013 Jun 132,850 | 1,292,928 646,464 119.0 7,903.1 76,912 38,456
July 153,657 | 1,330,134 665,067 119.0 9,140.9 79,124 39,562
August 143,629 | 1,258,983 629,491 119.0 8,544.3 74,893 37,446
September 70,759 | 1,259,701 629,850 119.0 4,209.4 74,936 37,468
October 241 | 1,167,765 583,882 119.0 14.3 69,467 34,733
November 17,978 | 1,185,044 592,522 119.0 1,069.5 70,495 35,247
December 18,106 | 1,182,503 591,252 119.0 1,077.1 70,344 35,172
January 31,521 | 1,214,024 607,012 119.0 1,875.1 72,219 36,109
2014 February 5,698 | 1,219,722 609,861 119.0 339.0 72,558 36,279
Footnotes
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TABLE E-27. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 2.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 15,421 119.0 917.5
Feb 26,358 119.0 1,568.0
Mar - 0.1 -
Apr 1,896 119.1 112.9
May 14,503 119.0 862.7
2008 Jun 89,587 119.0 5,329.5
Jul 90,637 119.0 5,391.8
Aug 79,336 119.0 4,719.6
Sep 76,799 119.0 4,568.7
Oct 80,639 119.0 4,796.5
Nov 12,131 119.0 721.9
Dec - 0.1 -
Jan - 0.1 -
Feb - 0.1 -
Mar - 0.1 -
Apr 495 119.1 29.5
May 163,171 119.0 9,705.8
2009 Jun 61,573 119.0 3,662.4
Jul 169,916 119.0 10,107.1
Aug 161,270 119.0 9,593.1
Sep 81,486 119.0 4,847.5
Oct 13,265 119.0 789.2
Nov 12,745 118.9 757.9
Dec 7,705 | 1,158,934 579,467 118.9 458.1 68,940 34,470
Jan 450 | 1,143,962 571,981 118.9 26.7 68,049 34,025
Feb 138 | 1,117,742 558,871 118.6 8.2 66,489 33,245
Mar - 1,117,742 558,871 0.1 - 66,489 33,245
Apr 1,200 | 1,117,046 558,523 119.0 71.4 66,448 33,224
May - 1,102,543 551,271 0.1 - 65,585 32,792
2010 Jun 6,599 [ 1,019,554 509,777 119.0 392.5 60,648 30,324
Jul 44,585 973,503 486,751 119.0 2,652.5 57,909 28,954
Aug 144,204 | 1,038,371 519,186 119.0 8,578.8 61,768 30,884
Sep 67,249 | 1,028,822 514,411 119.0 4,000.3 61,200 30,600
Oct 71,331 | 1,019,513 509,757 119.0 4,242.6 60,646 30,323
Nov 2,177 | 1,009,559 504,780 119.0 129.5 60,053 30,027
Dec - 1,009,559 504,780 0.1 - 60,053 30,027
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TABLE E-27. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 2.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,014,040 507,020 119.0 266.7 60,320 30,160
Feb 20,220 | 1,034,260 517,130 119.0 1,202.8 61,523 30,761
Mar - 1,034,260 517,130 0.1 - 61,523 30,761
Apr 1,630 | 1,035,394 517,697 119.1 97.1 61,590 30,795
May - 872,223 436,112 0.1 - 51,885 25,942
2011 Jun 54,333 864,983 432,492 118.9 3,231.4 51,454 25,727
Jul 164,320 859,387 429,694 119.0 9,775.3 51,122 25,561
Aug 180,411 878,528 439,264 119.0 [ 10,731.3 52,260 26,130
Sep 64,736 861,778 430,889 118.9 3,850.0 51,263 25,631
Oct 111,748 960,260 480,130 119.0 6,647.1 57,121 28,560
Nov 4,053 951,568 475,784 119.1 241.3 56,604 28,302
Dec 9,537 953,400 476,700 119.0 567.5 56,713 28,357
Jan - 952,951 476,475 0.1 - 56,687 28,343
Feb - 952,812 476,406 0.1 - 56,678 28,339
Mar 1,382 954,194 477,097 119.8 82.7 56,761 28,381
Apr 86,134 | 1,039,128 519,564 119.0 5,125.2 61,815 30,907
May 50,881 | 1,090,010 545,005 119.0 3,027.2 64,842 32,421
2012 Jun 91,607 | 1,175,018 587,509 119.0 5,449.3 69,899 34,949
Jul 29,312 | 1,159,745 579,872 119.0 1,743.5 68,990 34,495
Aug 120,697 | 1,136,238 568,119 119.0 7,179.0 67,590 33,795
Sep 13,110 | 1,082,098 541,049 119.0 780.0 64,370 32,185
Oct 786 | 1,011,554 505,777 119.2 46.9 60,174 30,087
Nov - 1,009,377 504,688 0.1 - 60,044 30,022
Dec 7,294 1 1,016,671 508,336 119.0 434.0 60,478 30,239
Jan 28,020 | 1,040,210 520,105 119.0 1,666.8 61,878 30,939
Feb 3,526 | 1,023,516 511,758 119.1 210.0 60,886 30,443
Mar - 1,023,516 511,758 0.1 - 60,886 30,443
Apr 29,529 [ 1,051,416 525,708 119.0 1,756.6 62,545 31,273
May 22,968 | 1,074,384 537,192 119.0 1,366.4 63,911 31,956
2013 Jun 116,778 | 1,136,830 568,415 119.0 6,946.8 67,627 33,813
July 367,709 | 1,340,219 670,110 119.0 | 21,874.6 79,726 39,863
August 123,204 | 1,283,012 641,506 119.0 7,329.3 76,324 38,162
September 68,549 | 1,286,825 643,413 119.0 4,077.9 76,552 38,276
October 6,688 | 1,181,765 590,883 119.0 397.9 70,303 35,151
November 30,501 | 1,208,213 604,107 119.0 1,814.5 71,876 35,938
December 45,037 | 1,243,714 621,857 119.0 2,679.2 73,988 36,994
January 12,217 | 1,255,931 627,965 119.0 726.8 74,714 37,357
2014  |February 13,749 | 1,269,680 634,840 119.0 817.9 75,532 37,766
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TABLE E-28. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 45,835 119.0 2,726.1
Feb 51,530 119.0 3,065.9
Mar - -
Apr 11,525 119.0 685.9
May 32,526 119.0 1,934.7
2008 Jun 177,110 119.0 10,535.5
Jul 183,845 119.0 10,936.6
Aug 193,920 119.0 11,535.8
Sep 120,131 119.0 7,146.0
Oct 106,776 119.0 6,351.5
Nov 12,533 119.0 745.9
Dec 151 118.6 8.9
Jan - -
Feb - -
Mar - -
Apr 495 119.1 29.5
May 163,171 119.0 9,705.8
2009 Jun 72,425 119.0 4,308.2
Jul 329,485 119.0 19,599.0
Aug 252,389 119.0 15,013.6
Sep 129,335 119.0 7,694.0
Oct 26,112 119.0 1,553.5
Nov 13,745 118.9 817.3
Dec 11,098 | 1,934,135 967,068 119.0 660.1 115,054 57,527
Jan 1,136 | 1,889,436 944,718 118.9 67.5 112,395 56,198
Feb 271 | 1,838,177 919,089 118.4 16.0 109,345 54,673
Mar - 1,838,177 919,089 - 109,345 54,673
Apr 1,200 | 1,827,852 913,926 119.0 71.4 108,731 54,365
May - 1,795,326 897,663 - 106,796 53,398
2010 Jun 16,233 | 1,634,449 817,225 119.0 965.5 97,226 48,613
Jul 108,615 | 1,559,219 779,610 119.0 6,461.6 92,751 46,376
Aug 248,186 | 1,613,485 806,743 119.0 14,765.2 95,981 47,990
Sep 160,059 | 1,653,413 826,707 119.0 9,521.3 98,356 49,178
Oct 140,250 | 1,686,888 843,444 119.0 8,342.1 100,346 50,173
Nov 2,321 | 1,676,676 838,338 119.0 138.1 99,739 49,869
Dec - 1,676,525 838,263 - 99,730 49,865
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TABLE E-28. Baseline actual greenhouse gas (GHG) emissions for Ocotillo Steamer 1 and 2 combined.

Heat Input Greenhouse Gas (GHG) Emissions
Year Month
e | | o ave, | PmmBt | tomo | SCT |
Jan 4,481 | 1,681,006 840,503 119.0 266.7 99,996 49,998
Feb 26,727 | 1,707,733 853,867 119.0 1,589.9 101,586 50,793
Mar 2,625 | 1,710,358 855,179 119.0 156.2 101,742 50,871
Apr 1,771 | 1,711,634 855,817 119.1 105.5 101,818 50,909
May - 1,548,463 774,231 - 92,113 46,056
2011 Jun 95,913 | 1,571,951 785,975 119.0 5,704.9 93,509 46,755
Jul 280,770 | 1,523,236 761,618 119.0 | 16,703.4 90,614 45,307
Aug 395,192 | 1,666,039 833,019 119.0 | 23,507.4 99,108 49,554
Sep 134,776 | 1,671,480 835,740 119.0 8,016.1 99,430 49,715
Oct 203,925 | 1,849,294 924,647 119.0 | 12,130.5 110,007 55,003
Nov 4,752 1 1,840,301 920,150 119.1 282.9 109,472 54,736
Dec 30,183 | 1,859,385 929,693 119.0 1,795.7 110,608 55,304
Jan - 1,858,250 929,125 - 110,540 55,270
Feb - 1,857,979 928,989 - 110,524 55,262
Mar 19,293 | 1,877,272 938,636 119.1 1,148.6 111,673 55,836
Apr 111,035 | 1,987,108 993,554 119.0 6,606.6 118,208 59,104
May 109,379 | 2,096,487 | 1,048,243 119.0 6,507.2 124,715 62,358
2012 Jun 207,092 | 2,287,345 | 1,143,673 119.0 | 12,3194 136,069 68,035
Jul 90,424 | 2,269,154 | 1,134,577 119.0 5,378.9 134,986 67,493
Aug 276,255 | 2,297,224 | 1,148,612 119.0 | 16,431.6 136,653 68,326
Sep 74,193 | 2,211,357 | 1,105,678 119.0 4,413.6 131,545 65,773
Oct 26,042 | 2,097,149 | 1,048,575 119.0 1,549.1 124,752 62,376
Nov 132 | 2,094,960 | 1,047,480 118.3 7.8 124,622 62,311
Dec 17,094 | 2,112,054 | 1,056,027 119.0 1,016.7 125,639 62,819
Jan 86,449 | 2,194,022 | 1,097,011 119.0 5,142.6 130,515 65,257
Feb 7,871 | 2,175,166 | 1,087,583 119.0 468.4 129,393 64,697
Mar 1,045 | 2,173,586 | 1,086,793 119.0 62.2 129,299 64,650
Apr 42 481 | 2,214,297 | 1,107,148 119.0 2,526.9 131,721 65,860
May 61,747 | 2,276,043 | 1,138,022 119.0 3,673.0 135,394 67,697
2013 Jun 249,628 | 2,429,758 | 1,214,879 119.0 | 14,849.9 144,539 72,269
July 521,366 | 2,670,354 | 1,335,177 119.0 | 31,015.5 158,851 79,425
August 266,833 | 2,541,994 | 1,270,997 119.0 | 15,873.6 151,217 75,608
September 139,308 | 2,546,526 | 1,273,263 119.0 8,287.3 151,488 75,744
October 6,929 | 2,349,530 | 1,174,765 119.0 412.2 139,770 69,885
November 48,479 | 2,393,257 | 1,196,628 119.0 2,883.9 142,371 71,185
December 63,143 | 2,426,217 | 1,213,108 119.0 3,756.3 144,331 72,166
January 43,738 | 2,469,955 | 1,234,977 119.0 2,601.9 146,933 73,467
2014  |February 19,447 | 2,489,402 | 1,244,701 119.0 1,156.9 148,090 74,045
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TABLE E-29. Baseline actual PM, PM,,, and PM, 5 emissions for the Steamer 1 and 2 cooling towers.

Cooling Tower (CT) 1

Cooling Tower (CT) 2

PM Emissions

Year Month Unit 1 Unit 2 I;c_)rurs for 24-mo ton/yr
Hours CT1 Hours Hours CT2 Hours OWers | ton/mo total 24-mo a\'/e.
March 0.0 0.0 0.0 0.0 0.0 0.0
April 0.0 0.0 6.9 8.2 4.1 0.0
May 0.0 0.0 268.4 322.1 161.1 0.7
June 36.3 43.5 125.1 150.1 96.8 0.4
2009 July 276.1 331.3 283.5 340.2 335.7 1.5
August 154.2 185.0 268.6 3224 253.7 1.1
September 120.6 144.7 172.1 206.5 175.6 0.8
October 21.8 26.2 29.4 353 30.7 0.1
November 18.3 21.9 27.2 32.6 27.3 0.1
December 18.7 22.5 27.2 32.6 27.5 0.1
January 7.8 9.4 6.5 7.8 8.6 0.0
February 1.9 2.2 1.9 2.2 2.2 0.0
March 0.0 0.0 0.0 0.0 0.0 0.0
April 0.0 0.0 11.2 13.4 6.7 0.0
May 0.0 0.0 0.0 0.0 0.0 0.0
2010 June 333 39.9 20.4 24.5 32.2 0.1
July 123.6 148.4 76.5 91.8 120.1 0.5
August 187.6 225.2 226.2 271.4 248.3 1.1
September 192.0 230.4 135.0 162.0 196.2 0.9
October 131.6 157.9 137.8 165.4 161.6 0.7
November 2.0 2.4 12.1 14.6 8.5 0.0
December 0.0 0.0 0.0 0.0 0.0 0.0
January 0.0 0.0 17.2 20.7 10.3 0.0
February 23.1 27.7 48.7 58.4 43.0 0.2 8.5 4.2
March 17.5 21.0 0.0 0.0 10.5 0.0 8.5 4.3
April 1.4 1.7 13.5 16.2 8.9 0.0 8.6 4.3
May 0.0 0.0 0.0 0.0 0.0 0.0 7.9 3.9
2011 June 78.7 94 .4 99.9 119.8 107.1 0.5 7.9 3.9
July 236.7 284.0 278.4 334.0 309.0 1.3 7.8 3.9
August 398.5 478.2 316.0 379.2 428.7 1.9 8.5 4.3
September 151.3 181.5 125.5 150.6 166.0 0.7 8.5 4.2
October 169.1 202.9 202.3 242.7 222.8 1.0 9.3 4.7
November 5.1 6.1 18.5 22.1 14.1 0.1 9.3 4.6
December 71.7 86.1 48.7 58.4 72.3 0.3 9.5 4.7
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TABLE E-29. Baseline actual PM, PM,, and PM, 5 emissions for the Steamer 1 and 2 cooling towers.

Cooling Tower (CT) 1

Cooling Tower (CT) 2

PM Emissions

Year Month Unit 1 Unit 2 I;c_)rurs for 24-mo ton/yr
Hours CT1 Hours Hours CT2 Hours OWers | ton/mo total 24-mo a\'/e.
January 0.0 0.0 0.0 0.0 0.0 0.0 9.4 4.7
February 0.0 0.0 0.0 0.0 0.0 0.0 9.4 4.7
March 43.6 52.3 11.2 13.4 32.8 0.1 9.6 4.8
April 52.7 63.2 152.4 182.9 123.1 0.5 10.1 5.0
May 113.9 136.7 118.2 141.8 139.2 0.6 10.7 5.3
2012 June 219.4 263.2 182.6 219.2 241.2 1.0 11.6 5.8
July 126.3 151.5 81.0 97.2 124.4 0.5 11.6 5.8
August 302.1 362.5 222.4 266.9 314.7 1.4 11.9 5.9
September 132.6 159.1 36.5 438 101.4 0.4 11.5 5.7
October 65.1 78.1 6.8 8.2 43.2 0.2 11.0 5.5
November 1.6 1.9 0.0 0.0 0.9 0.0 10.9 5.5
December 23.3 27.9 21.5 25.8 26.8 0.1 11.1 5.5
January 143.1 171.7 68.7 82.4 127.1 0.6 11.6 5.8
February 9.5 11.4 7.7 9.2 10.3 0.0 11.4 5.7
March 10.9 13.1 0.0 0.0 6.5 0.0 11.4 5.7
April 33.9 40.7 73.8 88.6 64.6 0.3 11.6 5.8
May 79.2 95.1 62.2 74.6 84.8 0.4 12.0 6.0
2013 June 248.3 297.9 219.6 263.6 280.7 1.2 12.8 6.4
July 288.5 346.2 721.2 865.5 605.8 2.6 14.1 7.0
August 258.1 309.7 230.8 277.0 293.3 1.3 13.5 6.7
September 142.1 170.5 130.6 156.7 163.6 0.7 13.5 6.7
October 34 4.0 26.9 32.3 18.2 0.1 12.6 6.3
November 53.3 64.0 70.2 84.3 74.1 0.3 12.8 6.4
December 62.7 75.2 112.4 134.8 105.0 0.5 13.0 6.5
2014 January 89.0 106.8 42.0 50.4 78.6 0.3 13.3 6.7
February 19.9 23.9 38.7 46.4 35.1 0.2 13.5 6.7

Footnotes

This table reports baseline actual total PM emissions. PM ;, emissions may be calculated by multiplying the

total PM emissions by 0.315; PM, 5 emissions may be calculated by multiplying PM,, emissions by 0.6.
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