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4.1 Air Quality and Public Health

4.1 AIR QUALITY and PUBLIC HEALTH

This section presents the methodology and results of an analysis performed to assess potential
impacts of airborne emissions from the construction and routine operation of the Palen Solar Energy
Generating System Project. The “Applicant” (or PSEGS) is proposing to construct and operate a 500
megawatt (MW) (gross) solar power generation facility located in eastern Riverside County,
California. PSEGS will be comprised of two adjacent solar fields and associated facilities with a total
combined nominal output of approximately 500 MW. PSEGS will be developed in two operational
phases: each phase will consist of one solar field and power block with approximately 250 MW of
electricity. Each phase will also share common facilities, including a common area containing an
administration building, warehouse, evaporation ponds, maintenance complex and a meter/valve
station for incoming natural gas service to the site; an onsite switchyard; and a single-circuit 230 kV
generation tie-line to deliver power to the electricity grid. Other onsite facilities will include access
and maintenance roads (either dirt, gravel or paved), perimeter fencing, and other ancillary security
facilities.

The Project would use heliostats—elevated mirrors guided by a tracking system mounted on a
pylon—to focus the sun’s rays on a solar receiver steam generator (SRSG) located atop a solar tower
near the center of each solar field to create steam. Each of the 250 MW units will have a dedicated
SRSG/tower, solar field/heliostat array, and a dedicated non-reheat Rankine-cycle steam turbine
generator/ power block. In each plant, one Rankine-cycle steam turbine will receive steam from the
SRSG to generate electricity. The solar field and power generation equipment will start each morning
after sunrise and will shut down (unless augmented by the auxiliary boiler) when insolation drops
below the level required to keep the turbine online. To conserve water in the site’s desert
environment, each plant will use an air-cooled condenser for the main steam-cycle. A wet surface air
cooler (WSAC) will be used for auxiliary equipment cooling.

Station processes are as follows:

= |Installation of 500 MW (gross) solar power generation equipment, consisting of two (2) 250
MW (gross) modules and two centralized power blocks.

= |nstallation of two (2) auxiliary boilers, one per power block, each rated at ~249.0 MMbtu/hr,
fired on natural gas.

= |Installation of two (2) night preservation boilers, one per power block, each rated at ~10.0
MMbtu/hr, fired on natural gas.

= |nstallation of two (2) emergency fire pump systems, one per power block, each consisting of
a 617 horsepower (hp) diesel-fired engine coupled to a pump assembly capable of delivering
sufficient water for fire suppression purposes.

= |nstallation of two (2) emergency electric generator systems, one per power block, each
consisting of a 3633 hp (2500 kW) diesel fired engine coupled to an electrical generation
assembly for emergency power purposes.

= |nstallation of two (2) wet-surface air condensers units, one per power block, each to provide
cooling and heat rejection from a single power block process.

= |Installation of all required auxiliary support systems.
= The Project requires off-site transmission line construction.
= The Project requires off-site pipeline construction for services such as natural gas.
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4.1 Air Quality and Public Health

Additional equipment to be installed and operated, which is common to both power blocks, is as
follows:

¢ Installation of one (1) emergency fire pump system, consisting of a 617 horsepower (hp)
diesel-fired engine coupled to a pump assembly capable of delivering sufficient water for fire
suppression purposes.

¢ Installation of one (1) emergency electric generator system, consisting of a 398 hp (250 kW)
diesel fired engine coupled to an electrical generation assembly for emergency power
purposes.

e Mirror washing machines and site support vehicles.

4.1.1 Affected Environment
The affected environment and relevant project details are provided in the following sections.

4.1.1.1 Site Location

The Project site is located approximately 10 miles east of Desert Center and approximately 0.5 mile
north of U.S. Interstate 10 (I-10) in Riverside County, California. Access to the site is via the Corn
Springs Road exit on I-10. The Project will be located on public land managed by the BLM and
authorized by BLM right-of-way #CACA — 48810, consisting of approximately 5,200 acres of flat,
desert terrain south of the Palen Dry Lake. The Project site is within the jurisdiction of the South
Coast Air Quality Management District (SCAQMD).

4.1.1.2 Project Facilities

The facility will consist of two 250 MW (gross) solar units. The Project would use heliostats—elevated
mirrors guided by a tracking system mounted on a pylon—to focus the sun’s rays on a solar receiver
steam generator (SRSG) located atop a solar tower near the center of each solar field to create
steam. Each of the 250 MW units will have a dedicated SRSG/tower, solar field/heliostat array, and a
dedicated non-reheat Rankine-cycle steam turbine generator/ power block.

The Applicant is proposing to install two (2) emergency fire pump engines rated at approximately
617 hp, two (2) emergency generator sets rated at 3633 hp (2500 kW), two (2) auxiliary natural gas
fired boilers each rated at ~249.0 MMbtu/hr, two (2) natural gas fired night preservation boilers rated
at ~10 mmbtu/hr each, and two (2) wet-surface air condensers. In addition, the facility common area
will have a separate emergency electrical generator and fir pump system. The engines will meet all
applicable U.S. Environmental Protection Agency (EPA) Tier emissions standards depending upon
engine size, year of manufacture, and service category.

Proposed equipment specifications, for emissions sources for both power blocks, are summarized as
follows:

Auxiliary Boilers (2)
e Manufacturer: Rentech (or equivalent)
e Model: D-Type Watertube
e Fuel: Natural Gas
e Rated Heat Input: 249.0 MMbtu/hr
e Fuel consumption: ~244,118 scf/hr (Gas HHV 1020 btu/scf)
e Exhaust flow: ~74,100 acfm, at 100% load
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Exhaust temperature: ~300 degrees Fahrenheit (°F)

Night Preservation Boilers (2)

e Manufacturer: Rentech (or equivalent)

e Model: Watertube Type

e Fuel: Natural Gas

e Rated Heat Input: 10 mmbtu/hr

e Fuel Consumption: ~9,800 scf/hr

e Exhaust Flow: ~5000 acfm, at 100% load

e Exhaust temperature: ~300 degrees Fahrenheit (°F)

Fire Pump Engines (2)

Manufacturer: Clarke (or equivalent)

Model: JX6H-UFAD88 (or equivalent)

Fuel: Diesel or distillate oil (15 ppmw S), 550 gal AGT
Rated horsepower: ~617 hp

Fuel consumption: ~34 gallons per hour (gph)

Exhaust flow: ~4840 actual cubic feet per minute (acfm)
Exhaust temperature: ~950 degrees Fahrenheit (°F)

Emergency Electrical Generators (2)

Manufacturer: Caterpillar (or equivalent)

Model: 3516C (or equivalent)

Fuel: Diesel or distillate oil (15 ppmw S), 1500 gal AGT
Rated horsepower: ~3633 (2500 kW)

Fuel consumption: ~175 gph

Exhaust flow: 19,600 acfm

Exhaust temperature: 925 °F

Wet SAC (2)

Manufacturer: SPX Cooling Technologies, Inc. (or equivalent)
Number of Cells: 4

Number of Fans: 4 (147,500 acfm each)

Water circulation rate: 4,000 gallons per minute (gpm)

Drift rate: <0.0005%

Expected TDS: ~1500 ppm

Additional equipment common to both power blocks is as follows:

Fire Pump Engines (1)

Manufacturer: Clarke (or equivalent)

Model: JX6H-UFADS88 (or equivalent)

Fuel: Diesel or distillate oil (15 ppmw S), 550 gal AGT
Rated horsepower: ~617 hp

Fuel consumption: ~34 gallons per hour (gph)
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e Exhaust flow: ~4840 actual cubic feet per minute (acfm)
e Exhaust temperature: ~950 degrees Fahrenheit (°F)

Emergency Electrical Generators (1)
e Manufacturer: Caterpillar (or equivalent)
e Model: 250 kWe (or equivalent)
e Fuel: Diesel or distillate oil (15 ppmw S), 500 gal AGT
e Rated horsepower: ~398 (250 kW)
e Fuel consumption: ~20 gph
e Exhaust flow: 2,250 acfm
e Exhaust temperature: 855 °F

Mirror Washing Equipment

e Tractor-pulled crane-arm systems (diesel fuel)

¢ Small vehicle systems (diesel fuel)

e Three (3) — 8,000 gal AGT
The only fuels to be combusted by stationary sources on-site will be California-certified low-sulfur,
low-aromatic diesel fuel used by the emergency fire pumps, the emergency generator engines, and
the mirror washing equipment, and natural gas for the various boilers. Table 4.1-1 presents a fuel use
summary for the facility. Fuel use values are based on the maximum heat rating of each system, fuel
specifications, and maximum operational scenarios. Typical fuel analysis data is presented in
Appendix 4.1A for all proposed fuels.

Table 4.1-1. Estimated Fuel Use Summary for the Project

System Units | Per Hour | Per Day Per Year
Auxiliary Boiler (each) mmscf 0.2441 0.9764 313.8
Night Preservation Boiler mmscf 0.0098 0.1373 47.8
(each)
Large Fire Pump Engine gallons 34 34 6,766
(each)
Common Area FP Engine gallons 34 34 6,766
Large Emergency gallons 175 175 34,825
Generator (each)
Common Area EG gallons 20 20 400
MWM systems gallons - - 3,212,000

Natural gas at 1020 btu/scf (HHV). Diesel fuel at 139,000 BTU/gal. See Appendix 4.1A
for specific information. NG sulfur at 0.75 gr S/100 scf.

Each engine will only be tested for ~30-60 minutes on any given day (typically one day
per week), and only one engine will be tested during any one 60-minute period.
Maximum annual hours and fuel use for each engine is based on 199 per year.

Annual values include fuel use totals for all operating modes, while hourly and daily

(except for the aux boilers) values are for normal full load firing mode only.
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4.1.1.3 Climate and Meteorology

The site is located approximately 10 miles east of the Desert Center area (California), within the
eastern portion of Riverside County, and experiences the following climate and meteorology patterns.

The Project site is located in the Mojave Desert Air Basin (MDAB) in California's Colorado Desert,
which is a part of the larger Sonoran Desert that extends across southwest North America. The
Colorado Desert region encompasses approximately seven million acres, extending from the Mexican
border in the south to the higher-elevation Mojave Desert in the north and from the Colorado River in
the east to the Peninsular mountain range in the west. The majority of the Colorado Desert is
classified as a “low desert” and lies at a relatively low elevation, below 1,000 feet (above mean seal
level), with the lowest point of the desert floor at 275 feet below sea level in the Salton Trough.

Although the highest peaks of the Peninsular Range reach elevations of nearly 10,000 feet, most of
the region's mountains do not exceed 3,000 feet. These ranges block moist coastal air and rains,
producing an arid climate.

The Colorado Desert's climate distinguishes it from other deserts. The region experiences greater
summer daytime temperatures than higher-elevation deserts and almost never experiences frost. The
mean maximum temperature in July and August exceed 100°F. In addition, the Colorado Desert,
especially toward the southern portion of the region, experiences two rainy seasons per yeatr, in the
winter and late summer, while the more northerly Mojave Desert has only winter rains. During the
summer, the Project Site will be generally influenced by a Pacific Subtropical High cell that sits off the
coast, inhibiting cloud formation and encouraging daytime solar heating. The Colorado Desert is
rarely influenced by cold air masses moving south from Canada and Alaska, as these frontal systems
are typically weak and diffuse by the time they reach the desert. Most desert moisture arrives from
infrequent warm, moist, and unstable air masses from the south.

The most significant large-scale phenomena affecting air quality in the Project area are the transport
winds from the west. These prevailing winds are due to the proximity of the Colorado Desert to the
coastal region; air masses pushed onshore in Southern California by differential heating are
channeled through the San Gorgonio Pass into the Project area. (Palen 2009)

The climatic pattern for the Project region is a typical desert climate within the Mediterranean climate
classification. The warmest month for the region is typically July, with the coldest month being
December. The month with the highest precipitation is usually February. The eastern Mojave Desert
region experiences a large number of days each year with sunshine, generally 345+ days per year.
The region also traditionally experiences excellent visibility, i.e., greater than 10 miles or more 95
percent of the time.

Representative climatic data for the Project Area was derived from the Blythe CAA Airport Station
(#040927, Period of Record 7-1-1948 to 12-31-2008) located east of the Project Site. A summary of
data from this site indicates the following:

e Average maximum daily temperature 87.7°F

e Average minimum daily temperature 59.7°F

e Highest mean maximum annual temperature 111.1°F

e Lowest mean minimum annual temperature 32.3°F

e Mean annual precipitation 4.02 inches
Air quality is determined primarily by the type and amount of pollutants emitted into the atmosphere,
the nature of the emitting source, the topography of the air basin, and the local meteorological

conditions. In the Project area, inversions and light winds can result in conditions for pollutants to
accumulate in the region.
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The predominant winds in the Project area are shown in Figure 5.2-1. Winds in the Project region are
generally southerly (south-southeast through west-southwest) with a less frequent component of
north-northwest and north winds. The annual and quarterly wind roses for the Blythe Airport
Automated Surface Observing System (ASOS) site for the 2002 to 2006 calendar years are
presented in Appendix 4.1B. Calm conditions occur approximately 16.03% of the time, with the
average wind speed being 3.66 m/s.

Based on discussions with the South Coast Air Quality Management District (SCAQMD),
meteorological data representative of the site (presented in Appendix 4.1B) can be derived from the
Blythe ASOS station. As discussed in detail later, Blythe ASOS surface data were combined with
Tucson, Arizona radiosonde data for 2002 to 2006 using the AERMOD meteorological processing
programs and guidance documents.

4.1.2 Regulatory Environment

Although a regulatory compliance analysis is presented in Section 4.1.9, there are several SCAQMD
regulations that directly affect the permitting and review process, such as the Determination of
Compliance (DOC) for the Project as follows:

e New Source Review (NSR) Regulation XIlII, Rule 1303 requires that Best Available Control
Technology (BACT) be applied to:

e Any new Permit Unit which emits, or has the Potential to Emit, any increase of any
Nonattainment Air Pollutant.

e Per Regulation XIIl, Rule 1303, provide all required emissions mitigations prior to the
issuance of the Permit to Construct.

e Provide an impact analysis per Regulation XlII, Rule 1303.

e Per Regulation Xlll, Rule 1303, demonstrate prior to the issuance of the Authority to
Construct (ATC) that all major stationary sources owned or operated by the Applicant, which
are subject to emissions limitations, are either in compliance or on a schedule for compliance
with all applicable emissions limitations under the Clean Air Act (CAA).

e Per Regulation Xlll, Rule 1304, emergency equipment such as the proposed fire-pump
systems, and emergency electrical generator systems are exempt from the districts modeling
and emissions offset requirements.

In addition, the following should be noted:

e The SCAQMD NSR rule (Regulation XIlIl) does not define “cargo carriers”, but rather defines
“mobile source” which includes the major cargo carrier modes, i.e., roadways, waterways,
rail, and air.

e For purposes of calculating potential to emit, fugitive emissions from facility paved/unpaved
roads are not included for the source.

e For purposes of calculating potential to emit, secondary emissions from facility operations are
not included in the sources PTE calculations, except for in-plant vehicles which are
“accumulated” per Rule 1306.

As such, the operational emissions from fugitive sources are included in the source’s potential to emit
calculations, while in-plant vehicle emissions are accumulated, but not counted in the facility PTE
values. These emissions have been quantified and are presented in Appendix 4.1A.
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41.3 Environmental Impacts

Potential impacts for the Project are discussed in the following sections.

4131

The site is currently vacant with no known emissions sources (other than natural sources). The
property is the site of the previously proposed Palen Solar Power Project (Solar Millennium) per 09-
AFC-7 (August 2009). A slight level of construction activity related to the previous project has taken
place at the site, i.e., primarily basic access road clearing and grading.

Current Facility Emissions and Permit Limitations

4.1.3.2

Installation and operation of the Project will result in a change in the emissions signature for the site.
Criteria pollutant emissions from the proposed auxiliary boilers, night preservation boilers, fire pump
engines, emergency generator engines, wet-SACs, and on-site mobile equipment are delineated in
the following sections, while emissions of hazardous air pollutants (HAPS) are discussed in Section
4.1.12, Public Health, and quantified in Appendix 4.1A.

Facility Emissions

4.1.3.3

Operation of the Project will result in emissions to the atmosphere of both criteria and toxic air
pollutants. Criteria pollutant emissions will consist primarily of nitrogen oxides (NOy), carbon
monoxide (CO), volatile organic compounds (VOCSs), sulfur oxides (SO,), sub 10-micron particulate
matter (PMyg), and sub 2.5-micron particulate matter particulate matter (PM,s). Air toxic pollutants will
consist of a combination of toxic gases and toxic particulate matter species. Table 4.1-2 lists the
pollutants that may potentially be emitted from the Project.

Normal Operations

Table 4.1-2. Criteria and Toxic Pollutants Potentially Emitted from the Project

Criteria Pollutants Toxic Pollutants
NOy Acetaldehyde PAHs
Cco Acrolein Propylene
VOCs Benzene Propylene Oxide
SO, 1-3 Butadiene Toluene
PMo/PM, 5 Ethylbenzene Xylene
Lead Formaldehyde Diesel Particulate
Hexane Naphthalene Matter
Copper BeryIIium

41.3.4

Criteria Pollutant Emissions

Tables 4.1-3, 4.1-4, and 4.1-5 present data on the criteria pollutant emissions expected from the plant
equipment and systems under normal operating scenarios. Table 4.1-6 presents a summary of total
facility operational emissions. Table 4.1-7 delineates the potential to emit for the Project.

Table 4.1-3. Fire Pump Engine Emissions for the Project

Max Hourly Max Daily Max Annual
Emissions for Emissions for Emissions for
Emission Factor Each Engine Each Engine All Engines
Pollutant (g/hp-hr) (Ibs) (Ibs) (tons)
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~617 HP FP Engines (2)
NO, 2.6 3.53 3.53 0.70
Cco 0.5 0.68 0.68 0.14
VOCs 0.1 0.14 0.14 0.027
SOx 15 ppmw S 0.007 0.007 0.0014
PMigis 0.09 0.12 0.12 0.024
~617 HP FP Engine (1) Common Area
NO, 2.6 3.53 3.53 0.35
Cco 0.5 0.68 0.68 0.07
VOCs 0.1 0.14 0.14 0.014
SOx 15 ppmw S 0.007 0.007 0.0007
PMigis 0.09 0.12 0.12 0.012

* All particulate matter is classified as diesel particulate matter (DPM).
g/hp-hr — grams per horsepower-hour

Ibs — pounds

These engines are not run during the same hour as the Emergency Generator Engines noted below.
Secondly, testing is for <60 minutes only, so the maximum hourly emissions above represent the maximum

daily emissions as well. Each engine is run <=199 hours per year.

Per NSPS Subpart Illl, FP engines rated at 175 to 300 hp, with rpm values greater than 2650, may comply
with the engine category emissions limits for 2008.

Table 4.1-4. Emergency Generator Engine Emissions for the Project

Max Hourly Max Daily Max Annual
Emissions for Emissions for Emissions for
Emission Factor Each Engine Each Engine All Engines
Pollutant (g/hp-hr) (Ibs) (Ibs) (tons)
~3633 HP EGS Engines (2)
NOy 0.59 4.72 4.72 0.94
CO 0.03 0.24 0.24 0.05
VOCs 0.01 0.08 0.08 0.016
SOx 15 ppmw S 0.04 0.04 0.007
PMios2.5 0.03 0.24 0.24 0.048
~398 HP EGS Engine (1) Common Area
NOy 2.97 2.6 2.6 0.26
CO 0.36 0.32 0.32 0.031
VOCs 0.1 0.09 0.09 0.009
SOx 15 ppmw S 0.001 0.001 0.0004
PMios2.5 0.079 0.07 0.07 0.007

* All particulate matter is classified as diesel particulate matter (DPM).

g/hp-hr — grams per horsepower-hour

Ibs — pounds

These engines are not run during the same hour as the Fire Pump Engines noted above. Secondly, testing
is for <60 minutes only, so the maximum hourly emissions above represent the maximum daily emissions as
well. Each engine is run <=199 hours per year.
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Table 4.1-5. Auxiliary Boilers, Night Preservation Boilers, and Wet-SAC Emissions for the

Project

Auxiliary Boilers (2)

Max Hourly Max Daily Max Annual Max Annual
Emissions for Emissions for Emissions for Emissions for
Each Boiler Each Boiler Each Boiler Both Boilers
Pollutant (Ibs) (Ibs) (tons) (tons)
NOx 2.74 11.54 1.985 3.97
CcO 4.50 25.58 4.39 8.78
VOC 1.34 7.6 1.31 2.61
SOx 0.747 2.82 0.486 0.972
PM10/PM2.5 1.25 4.774 0.82 1.64
Low plus high load emissions for daily and annual, including SU. Appendix 4.1A presents emissions data for
each boiler.
Night Preservation Boilers (2)
NOx 0.11 1.54 0.268 0.536
CcoO 0.366 5.12 0.892 1.78
VOC 0.054 0.756 0.132 0.263
SOx 0.0093 0.129 0.0225 0.045
PM10/PM2.5 0.05 0.70 0.122 0.244

Emissions data at full load, 14 hours per day, 4872 hours per year each. Appendix 4.1A presents emissions
data for each boiler. Annual emissions are for all operating modes.

Wet-SAC Units (2)

Max Hourly Max Daily Max Annual
Emissions for Emissions for Emissions for
Each WSAC Each WSAC Both WSAC
Pollutant TDS, mg/L (Ibs) (Ibs) (tons)

Drift fraction — 0.000005

Emissions are a total from 4 cells, assuming operational time of 12 hr/day and 2000 hrs/year (each WSAC).

Auxiliary boiler startup emissions are presented in Table 4.1-6.

Table 4.1-6 Aux Boiler Startup Emissions

Pollutant Ibs/SU* Lbs/SU Hour** Tons Per Year (Both
Boilers)
NOXx 1.37 1.54 0.48
CoO 2.27 4.50 0.79
VOC 0.67 1.32 0.23
SOx 0.05 0.09 0.02
PM10/PM2.5 0.15 0.23 0.05

*SU period is 30 minutes

**SU hour is 30 minutes at SU, plus 30 minutes at low load.

348 SUlyr, 174 SU hrslyr
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Table 4.1-7 presents the emissions estimates for the mirror washing equipment and in-plant

dedicated vehicles.

Table 4.1-7. Operations Mobile Source Emissions

Pollutant Ibs/hr Ibs/day tonslyear
Mirror Washing Equipment (Exhaust)
NOy 0.46 9.11 1.66
Cco 0.20 4.01 0.73
VOCs 0.21 4.2 0.77
SOy 0.21 4.14 0.76
PMo 0.014 0.27 0.05
PM, 5 0.014 0.27 0.05
In-Plant Support Vehicles (Exhaust)
NOy 0.183 4.39 0.8
CcoO 0.167 4.01 0.73
VOCs 0.022 0.52 0.1
SOy neg 0.011 0.002
PMjo neg 0.234 0.043
PM, 5 neg 0.233 0.043
Fugitive Dust Emissions from Onsite Operations Activities

Unpaved Road Use n/a 61.1/12.95 11.14/2.4
(PM10/PM2.5)
Paved Road Use n/a 0.26/0.04 0.05/0.008
(PM10/PM2.5)

Tables 4.1-8 through 4.1-11 present the summary of emissions for the various programs such as
CEQA, SCAQMD, PSD, etc.

Table 4.1-8. Summary of Facility Emissions for the Project For CEC/CEQA

Pollutant Max, Ibs/hr Max, Ibs/day Max, tons/year
NOy 32.5 57.96 8.42
CcoO 30.77 74.62 11.93
VOCs 8.85 21.29 3.43
SOy 2.07 7.94 1.37
PMo 9.75 131.10 23.68
PM, 5 5.16 31.50 5.46

Fugitive emissions from onsite paved and unpaved roads, as well as mobile equipment exhaust emissions

are included.

Table 4.1-9. Summary of Facility Emissions for the Project For SCAQMD

Pollutant Max, lbs/hr Max, Ibs/day Max, tons/year
NOy 32.09 49.13 6.81
CcO 30.51 68.70 10.85
VOCs 8.72 18.72 2.96
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Table 4.1-9. Summary of Facility Emissions for the Project For SCAQMD

Pollutant Max, lbs/hr Max, Ibs/day Max, tons/year
SO, 1.98 6.08 1.03
PMy, 4.31 12.41 2.01
PM, 5 4.31 12.41 2.01

Fugitive emissions from onsite paved and unpaved roads, as well as mobile equipment exhaust emissions

are not included.

Table 4.1-10. Summary of Facility Emissions for the Project For SCAQMD Offset
Determination

Pollutant Max, Ibs/hr Max, Ibs/day Max, tons/year
NOy 9.46 26.50 4.55
CcoO 27.67 65.86 10.56
VOCs 8.05 17.99 2.88
SOy 1.88 5.98 1.02
PMo 3.40 11.50 1.92
PM, 5 3.40 11.50 1.92
SCAQMD 30 Day Emissions Values, Ibs/day
NOy 27.38
Cco 68.06
VOCs 18.59
SOy 6.18
PMo 11.88
PM2s 11.88

Fugitive emissions from onsite paved and unpaved roads, as well as mobile equipment exhaust emissions
are not included. Emissions from equipment exempt from offsets per Rule 1302 are not included.

Table 4.1-11. Summary of Project PSD Status

Max, TPY PSD Threshold,
Pollutant TPY (Major/SER) PSD Applicable
NOy 6.81 250/40 No
Co 10.85 250/100 No
VOCs 2.96 250/40 No
SO, 1.03 250/40 No
PMyo 2.01 250/15 No
PM, 5 2.01 250/10 No
CO2e 44619 100,000 No

Emissions from the use of on-site mobile equipment are not included in Table 4.1-7, per the following:

e These emissions, per Rule 1303 are classified as “secondary” and are not to be included in
the source’s potential to emit.
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e Mobile sources, such as the vehicles proposed for on-site operations use are clearly exempt
from the AQMD permitting regulations. Appendix 4.1A contains a delineation of the estimated
mobile source on-site operational emissions.

e These vehicles, depending upon type, will be properly licensed and registered through the
California Department of Motor Vehicles.

e Both the AQMD and State emissions inventories clearly anticipate and forecast emissions for
motor vehicles for future years. Therefore, it is reasonable to assume these emissions are
already included in the AQMD and State emissions projections and air quality planning
analyses. As such, the emissions are not “new” or “un-anticipated.” Appendix 4.1A presents
summary data on the vehicle emissions and use growth rates for the SCAQMD.

Pursuant to District Rule 1304, the offset thresholds are applied on a facility basis at the following
threshold values:

. Cco 29 tons per year (tpy)
. PMio25 4 tpy
. NOXx 4 tpy
. SOx 4 tpy
. VOC 4 tpy

Based on the above noted offset thresholds, and the values in Table 4.1-7, the facility would be
required to obtain offsets pursuant to Rule 1304 for NOx only. Mitigation for NOx will be accomplished
by participation in the NOx RECLAIM program, i.e., ERCs for NOx will not be required. The criteria
pollutant mitigation strategy for the Project is discussed in Appendix 4.1G.

Based on the values in Tables 4.1-6 and 4.1-7, the new facility will not be a “major polluting facility”
per SCAQMD NSR Regulation XlII for any criteria pollutant, since the facility lies in the non-Palo
Verde portion of Riverside County within the MDAB, which has the following major polluting facility
emissions threshold levels:

e NOx, CO, VOC, SOx, PM10 100 tpy

Detailed emissions data on the facility are presented in Appendix 4.1A. The facility will not trigger the
Prevention of Significant Deterioration (PSD) program requirements; therefore, a PSD increment and
impact analysis protocol is not required (see Appendix 4.1C).

4.1.4 Greenhouse Gas Emissions

Operational emissions of greenhouse gases (GHGs) will be primarily from the combustion of fuels in
the auxiliary and night preservation boilers, fire pumps, emergency generator engines, and on-site
mobile equipment use. Emissions factors derived from the California Climate Action Registry General
Reporting Protocol (GRP) (6/2006).

e Total operational emissions of GHG (CO2e) from onsite stationary and mobile source
equipment are estimated to be 44,619 tons/yr.

See Appendix 4.1A for emissions support data and calculations.
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4.1.5 Hazardous Air Pollutants

See Section 4.1.12 and Appendix 4.1A for a detailed discussion and quantification of hazardous air
pollutant emissions from the Project and the results of the health risk assessment (HRA). See
Appendix 4.1D for the public health analysis support materials. Section 4.1.12 also discusses the
need for Risk Management Plans pursuant to 40 CFR 68 and the California Accidental Release
Program (CalARP) regulations.

4.1.6 Construction
Construction-related emissions are based on the following:

e The total project site acreage is 3794. Only 337.2 acres will actually be disturbed (grading,
scraping, leveling, etc.) during construction. The maximum acreage to be disturbed on any
single day is 34 acres.

e Moderate site preparation will be required prior to construction of the array fields, power
blocks, control building foundations, support structures, and other project features.

e Construction activity is expected to last for a total of ~33 months.

Construction-related issues and emissions at the Project site are consistent with issues and
emissions encountered at any construction site. Compliance with the provisions of the following
permits (as incorporated in the CEC Conditions of Certification) will generally result in minimal site
emissions: (1) grading permit, (2) Storm Water Pollution Prevention Plan (SWPPP) requirements
(construction site provisions), (3) use permit, (4) building permits, and (5) the SCAQMD ATC permit,
which will require compliance with the provisions of all applicable fugitive dust rules that pertain to the
site construction phase. An analysis of construction site emissions is presented in Appendix 4.1E.
This analysis incorporates the following mitigation measures or control strategies:

e The Applicant will have an on-site construction mitigation manager who will be responsible for
the implementation and compliance of the construction mitigation program. The
documentation of the ongoing implementation and compliance with the proposed construction
mitigations will be provided on a periodic basis.

e All unpaved roads and disturbed areas in the Project and laydown construction sites will be
watered as frequently as necessary to control fugitive dust. The frequency of watering will be
on an average schedule of every three-four hours during the daily construction activity period.
Watering may be reduced or eliminated during periods of precipitation.

e On-site vehicle speeds will be limited to less than or equal to 15 miles per hour (mph) on
unpaved areas within the Project construction site.

e The construction site entrance(s) will be posted with visible speed limit signs.

e All construction equipment vehicle tires will be inspected and cleaned as necessary to be free
of dirt prior to leaving the construction site via paved roadways.

e Gravel ramps will be provided at the tire cleaning area.

e All unpaved exits from the construction site will be graveled or treated to reduce track-out to
public roadways.

e All construction vehicles will enter the construction site through the treated entrance
roadways, unless an alternative route has been provided.
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Construction areas adjacent to any paved roadway will be provided with sandbags or other
similar measures as specified in the construction SWPPP to prevent runoff to roadways.

All paved roads within the construction site will be cleaned on a periodic basis (or less during
periods of precipitation), to prevent the accumulation of dirt and debris.

The first 500 feet of any public roadway exiting the construction site will be cleaned on a
periodic basis (or less during periods of precipitation), using wet sweepers or air-filtered dry
vacuum sweepers, when construction activity occurs or on any day when dirt or runoff from
the construction site is visible on the public roadways.

Any soil storage piles and/or disturbed areas that remain inactive for longer than 10 days will
be covered, or treated with appropriate dust suppressant compounds.

All vehicles used to transport solid bulk material on public roadways and have the potential to
cause visible emissions will be covered, or the materials will be sufficiently wetted and loaded
onto the trucks in a manner to minimize fugitive dust emissions. A minimum freeboard height
of two feet will be required on all bulk materials transport.

Wind erosion control techniques (such as windbreaks, water, chemical dust suppressants,
and/or vegetation) will be used on all construction areas that may be disturbed. Any
windbreaks installed to comply with this condition will remain in place until the soil is
stabilized or permanently covered with vegetation.

Disturbed areas will be re-vegetated or covered with gravel or other dust suppressant
material as soon as practical and restored in accordance with BLM requirements.

To mitigate exhaust emissions from construction equipment, the Applicant is proposing the following:

The Applicant will work with the construction contractor to use, to the extent feasible, EPA/AIr
Resources Board (ARB) Tier II/Tier lll engine compliant equipment for equipment over 100

hp.
Ensure periodic maintenance and inspections per the manufacturer’s specifications.
Reduce idling time through equipment and construction scheduling.

Use California low sulfur diesel fuels (<=15 ppmw S).

Based on the temporary nature and the time frame for construction, the Applicant believes these
measures will reduce construction emissions and impacts to levels that are less than significant. Use
of these mitigation measures and control strategies will ensure the site does not cause any violations
of existing air quality standards as a result of construction-related activities. Appendix 4.1E presents
the evaluation of construction related emissions. Appendices 4.1B and 4.1E present data on the
construction related temporary ambient air quality impacts.

Table 4.1-12 presents data on the regional air quality significance thresholds currently being
implemented by the SCAQMD.

Table 4.1-12. SCAQMD CEQA Significance Thresholds

Pollutant Construction, Ibs/day Operation, Ibs/day
Carbon Monoxide 550 550
Oxides of Nitrogen 100 55
Volatile Organic Compounds 75 55
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Oxides of Sulfur

150 150

Particulate Matter (PM10)

150 150

Source: SCAQMD, Localized Significance Threshold Methodology, June 2003.

A comparison of construction and operational emissions (in Appendices 4.1A and 4.1E) to the
significance values in Table 4.1-8 indicates the following:

e On-site construction emissions will exceed the daily significance thresholds for NOx and VOC

only.

e Operational emissions are not expected to exceed the daily significance thresholds for any
pollutant.

A conformity analysis per the Code of Federal Regulations (40 CFR Parts 6 and 51), and SCAQMD
Regulation XIX is not required since the project is located in an area which has a status of
“unclassified/attainment” for all federal air quality standards.

4.1.7
41.7.1

Best Available Control Technology Evaluation

Proposed Facility Control Technologies

Table 4.1-13 presents the proposed BACT levels and technologies for the new boilers, fire pumps
emergency generator engines, and wet-SACs.

Table 4.1-13. BACT for the Project Boilers, Fire Pump and Emergency Generator Engines, and

Wet-SACs

Meets Current
BACT

Pollutant BACT Emissions Level BACT System(s) Requirements
Emergency Generator IC Engines (3633 bhp)
NO, 2.6 g/hp-hr Engine Design Yes
Cco 2.6 g/hp-hr Engine Design Yes
VOCs 0.3 g/hp-hr Engine Design and Low Aromatic Fuel Yes
SO, Fuel S <= 15 ppmw S Fuel S <= 15 ppmw S Yes
PMo/ PM, 5 0.07 g/hp-hr Engine design and ultra low sulfur diesel Yes
(ULSD)
Emergency Generator IC Engine (398 bhp)
NO, 2.7 g/hp-hr Engine Design Yes
Cco 2.6 g/hp-hr Engine Design Yes
VOCs 0.3 g/hp-hr Engine Design and Low Aromatic Fuel Yes
SO, Fuel S <= 15 ppmw S Fuel S <= 15 ppmw S Yes
PMo/ PM; 5 0.15 g/hp-hr Engine design and ultra low sulfur diesel Yes
(ULSD)
Emergency Fire Pump Engines (~617 bhp)
NOy 2.6 g/hp-hr Engine Design Yes
Cco 0.5 g/hp-hr Engine Design Yes
VOCs 0.1 Engine Design and Low Aromatic Fuel Yes
SO, Fuel S <= 15 ppmw S Fuel S <= 15 ppmw S Yes
PMo/ PM; 5 0.09 g/hp-hr Engine design and ultra low sulfur diesel Yes
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Table 4.1-13. BACT for the Project Boilers, Fire Pump and Emergency Generator Engines, and

Wet-SACs
Meets Current
BACT
Pollutant BACT Emissions Level BACT System(s) Requirements
(ULSD)
Auxiliary Boilers (240 mmbtu/hr)

NO, 9 ppm, 0.0110 Ib/mmbtu ULNB, FGR, GCP, Natural Gas Yes
Cco 50 ppm, 0.0366 Ib/mmbtu ULNB, FGR, GCP, Natural Gas Yes
VOCs 12.6 ppm, 0.0054 ULNB, FGR, GCP, Natural Gas Yes

Ib/mmbtu
SO, 0.33 g S/100 scf, ULNB, FGR, GCP, Natural Gas Yes

0.000924 Ib/mmbtu

PMo/ PM; 5 0.33 g S/100 scf, 0.005 ULNB, FGR, GCP, Natural Gas Yes

Ib/mmbtu
ppm at 3% O2 dry, VOC as CH4

Night Preservation Boilers (15 mmbtu/hr)

NO, 9 ppm, 0.0110 Ib/mmbtu LNB, FGR, GCP, Natural Gas Yes
CcoO 50 ppm, 0.0366 Ib/mmbtu LNB, FGR, GCP, Natural Gas Yes
VOCs 12.6 ppm, 0.0054 LNB, FGR, GCP, Natural Gas Yes

Ib/mmbtu
SO, 0.33 g S/100 scf, LNB, FGR, GCP, Natural Gas Yes

0.000924 Ib/mmbtu

PMo/ PM; 5 0.33 g S/100 scf, 0.005 LNB, FGR, GCP, Natural Gas Yes

Ib/mmbtu
ppm at 3% O2 dry, VOC as CH4

Wet-SACs

PMo/ PM; 5 0.015 Ib/hr per WSAC Drift Eliminators at 0.0005% Yes

ULNB = ultra low NOx burners, FGR-flue gas recirc, GCP-good combustion practices, see Appendix 4.1A for boiler
specifications, etc.

Based on the above data, the proposed emissions levels for the new boilers, fire pumps, emergency
generator engines, and wet-SACs meet the BACT requirements of the SCAQMD.

4.1.8 Air Quality Impact Analysis

This section describes the results, in both magnitude and spatial extent of ground level
concentrations resulting from emissions from the Project. The maximum modeled concentrations
were added to the maximum background concentrations to calculate a total impact.

Potential air quality impacts were evaluated based on air quality dispersion modeling, as described in
herein. All input and output modeling files are contained on a CD-ROM disk provided to CEC Staff
under separate cover. All modeling analyses were performed using the techniques and methods as
discussed with the SCAQMD.
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4.1.8.1 Dispersion Modeling — Primary Model Selection

For modeling the potential impact of the Project in terrain that is both below and above stack top
(defined as simple terrain when the terrain is below stack top and complex terrain when it is above
stack top), the EPA guideline model AERMOD (version12345) was used as well as the latest versions
of the AERMOD preprocessors to determine surface characteristics (AERSURFACE version13016),
process meteorological data (AERMET version12345), and determine receptor elevations and hill
slope factors (AERMAP version11103). The purpose of the AERMOD modeling analysis was to
evaluate compliance with California and Federal air quality standards.

The surface meteorological data processed for AERMOD were five recent years (2002 to 2006) of
Automated Surface Observing Systems (ASOS) data from Blythe Airport. Due to its proximity, the
Blythe Airport data are considered to be representative of dispersion conditions for the Project site.
These five years of surface data were selected because they are the most recent five years available
at the time of the data processing that also met the minimum 90 percent data recovery rate
requirement (for each calendar year) after combining with concurrent upper-air data. ASOS surface
data for Blythe Airport were downloaded from the National Climatic Data Center (NCDC) website in
the hourly Integrated Surface Data (ISD) format and then combined with upper-air data from Tucson,
Arizona (upper air sounding data were downloaded from the NOAA/RAOB website for the same time
period and processed by AERMET).

AERMOD input data options are listed below. Use of these options follows the EPA’s modeling
guidance. Default model option1 for temperature gradients, wind profile exponents, and calm
processing, which includes final plume rise, stack-tip downwash, and elevated receptor terrain
heights option, and all sources were modeled as rural sources.

4.1.8.2 Additional Model Selections

Several other EPA models and programs were used to quantify pollutant impacts on the surrounding
environment based on the emission sources operating parameters and their locations. The models
used were Building Profile Input Program for PRIME (BPIP-PRIME, current version 04274), which
was used to determine building dimensions input into AERMOD. Due to the relatively short release
heights for all the facility stacks and distance to nearby water bodies, no inversion breakup or
shoreline fumigation impacts would be expected to occur.

4.1.8.3 Good Engineering Practice Stack Height Analysis

Formula Good Engineering Practice (GEP) stack heights were calculated by BPIP-PRIME based on
the Project site plans as around 262 meters in the Power Blocks for the fire pumps, auxiliary boilers,
night preservations boilers and two of the four wet-surface air condenser cells in each power block
(due to the 228.6 meter high solar tower) and 91.45 meters for the emergency generator and the
other two wet-surface air condenser cells (due to the 36.58 meter high air cooled condenser). In the
common area, GEP stack heights were calculated by BPIP-PRIME as 36.58 meters for the
emergency generator and firepump (due to the 14.63 meter high mechanical/maintenance/electrical

170 reduce run times for the area source modeled for fugitive dust and the large number of point sources modeled for mobile
combustion source equipment, the TOXICS keyword was used for modeling construction impacts as well as operational
impacts when including mirror washing and other onsite vehicles, modeled as area sources for unpaved areas or line sources
for paved areas.
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shop). All of the design stack heights are less than the calculated formula-GEP stack heights, thus
downwash effects were included in the modeling analysis.

BPIP-PRIME was used to generate the wind-direction-specific building dimensions for input into
AERMOD.

4.1.8.4 Receptor Grid Selection and Coverage

Receptor elevations were determined from the U.S. Geological Survey (USGS) Digital Elevation
Model (DEM) data using the 7.5-minute format DEM data for the surrounding nine USGS quads.
Receptor spacing in the DEM data was 10-meters (between grid nodes) for the USGS quad
containing the project (Sidewinder Well) and 30-meter spacing for the surrounding eight quads.
Since DEM data coordinates are referenced to UTM North American Datum 1927 (NAD27), Zone 11,
AERMOD modeling was performed for NAD27 coordinates generated by AERMAP. Except for fence
line receptors, the receptor locations were placed at DEM nodes appropriate for the grid spacing
(receptor x,y locations are in whole meters with integer intervals equal to the receptor spacing).

Cartesian coordinate receptor grids are used to provide adequate spatial coverage surrounding the
Project area for assessing ground-level pollution concentrations, identify the extent of significant
impacts, and identify maximum impact locations. The receptor grids used in this analysis are as
follows:

¢ 50-meter resolution from the Project fence line and extending outwards in all directions at
least 500 meters from the Project fence line. This is called the downwash receptor grid. In
addition, receptors were placed at approximate 50-meter intervals along the Project fence
line.

e 200-meter resolution extending outwards from the edge of the downwash grid to 200 meters
from the Project fence line in all directions. This is referred to as the intermediate receptor
grid.

e 500-meter resolution extending outwards from the edge of the intermediate grid to 10
kilometers from the center of the Project in all directions. This is referred to as the coarse
receptor grid.

e 50-meter resolution around any location on the intermediate or coarse grids where a
maximum impact is modeled. This is referred to as a refined receptor grid. In the modeling
analyses, all overall maximum impacts occurred in the downwash receptor grid, so no refined
receptor grids were required.

Concentrations within the facility fence line were not calculated. Receptor locations and DEM data
files were input into AERMAP (version11103) to calculate receptor elevations and hill height scales
(and fenceline receptor heights) as per EPA guidance.

4.1.8.5 Meteorological Data Selection

The use of the five (5) years of NCDC surface meteorological data collected at the Blythe Airport
ASOS monitoring location would satisfy the definition of on-site data. EPA defines the term “on-site
data” to mean data that would be representative of atmospheric dispersion conditions at the source
and at locations where the source may have a significant impact on air quality. Specifically, the
meteorological data requirement originates from the Clean Air Act in Section 165(e)(1), which
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requires an analysis “of the ambient air quality at the proposed site and in areas which may be
affected by emissions from such facility for each pollutant subject to regulation under [the Act] which
will be emitted from such facility.” This requirement and EPA'’s guidance on the use of on-site
monitoring data are also outlined in EPA’s 1987 On-Site Meteorological Program Guidance for
Regulatory Modeling Applications. The representativeness of meteorological data is dependent upon:
(a) the proximity of the meteorological monitoring site to the area under consideration; (b) the
complexity of the topography of the area; (c) the exposure of the meteorological sensors; and (d) the
period of time during which the data are collected.

Representativeness is defined in the document “Workshop on the Representativeness of
Meteorological Observations” (Nappo et. al., 1982) as “the extent to which a set of measurements
taken in a space-time domain reflects the actual conditions in the same or different space-time
domain taken on a scale appropriate for a specific application.” Judgments of representativeness
should be made only when sites are climatologically similar, as is the case with the meteorological
monitoring site and the Project location. In determining the representativeness of the meteorological
data set for use in the dispersion models at the Project site, the consideration of the correlation of
terrain features to prevailing meteorological conditions, as discussed earlier, would be nearly identical
to both locations since the orientation and aspect of terrain at the Project location correlates well with
the prevailing wind fields as measured by and contained in the meteorological dataset. In other
words, the same mesoscale and localized geographic and topographic features that influence wind
flow patterns at the meteorological monitoring site also influence the wind flow patterns at the Project
site.

Surface characteristics were determined with AERSURFACE using Land Use/Land Cover (LULC)
data in accordance with EPA guidance documents (“AERMOD Implementation Guide,” 1/09/08; and
“AERSURFACE User’s Guide,” EPA-454/B-08-001, 1/08) as described below. AERSURFACE uses
USGS National Land Cover Data 1992 archives (NLCD92) to determine the midday albedo, daytime
Bowen ratio, and surface roughness length representative of the surface meteorological station.
Bowen ratio is based on a simple unweighted geometric mean while albedo is based on a simple
unweighted arithmetic mean for the 10x10 km square area centered on the selected location (i.e., no
direction or distance dependence for either parameter). Surface roughness length is based on an
inverse distance-weighted geometric mean for upwind distances up to one (1) km from the selected
location. The circular surface roughness length area (1-km radius) can be divided into any number of
sectors as appropriate (EPA guidance recommends that no sector be less than 30° in width). For this
analysis, only one 360-degree sector was used. Both the monitoring location and Project site are
predominantly rural with desert shrub land surface characteristics.

Given the location of the ASOS data relative to the Project site, Blythe Airport data were considered
the most representative. These data were then processed using AERMET (Version13016) based on
one 360-degree sector for roughness lengths.

As part of the AERMET input requirements, Albedo, Bowen Ratio, and Surface Roughness must be
classified by month/season. These values were calculated with AERSURFACE for the meteorological
data location (33.61822°N, 114.71581°W, NAD83 geographic coordinates) based on arid conditions,
no snow cover during the winter season, and an airport location. Based on discussions with
SCAQMD, all months were tabulated into an annual average based on their seasonal defaults
(December through February as winter, March through May as spring, etc.) for an arid region with
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average surface moisture. This gave an annual average surface roughness of 0.094 meters, an
albedo of 0.22 and a Bowen ratio of 2.51.

For these reasons as discussed above, the Blythe ASOS meteorological data selected for the Project
are expected to satisfy the definition of representative meteorological data. Thus, it is our assessment
the meteorological data collected at the Blythe Airport ASOS site are identical to the dispersion
conditions at the Project site and to the regional area. Based on the representativeness, the ASOS
data were then processed using AERMET (Version 13016) based on one 360 degree sector for
roughness lengths.

4.1.8.6 Background Air Quality

In 1970, the United States Congress instructed the EPA to establish standards for air pollutants,
which were of nationwide concern. This directive resulted from the concern of the effects of air
pollutants on the health and welfare of the public. The resulting CAA set forth air quality standards to
protect the health and welfare of the public. Two levels of standards were promulgated—primary
standards and secondary standards. Primary National Ambient Air Quality Standards (NAAQS) are
“those which, in the judgment of the administrator [of the EPA], based on air quality criteria and
allowing an adequate margin of safety, are requisite to protect the public health (state of general
health of community or population).” The secondary NAAQS are “those which in the judgment of the
administrator [of the EPA], based on air quality criteria, are requisite to protect the public welfare and
ecosystems associated with the presence of air pollutants in the ambient air.” To date, NAAQS have
been established for seven criteria pollutants as follows: sulfur dioxide (SO,), CO, ozone, nitrogen
dioxide (NO,), PM;o, PM, 5, and lead.

The criteria pollutants are those that have been demonstrated historically to be widespread and have
a potential to cause adverse health impacts. EPA developed comprehensive documents detailing the
basis of, or criteria for, the standards that limit the ambient concentrations of these pollutants. The
State of California has also established AAQS that further limit the allowable concentrations of certain
criteria pollutants. Review of the established air quality standards is undertaken by both EPA and the
State of California on a periodic basis. As a result of the periodic reviews, the standards have been
updated and amended over the years following adoption.

Each Federal or State AAQS is comprised of two basic elements: (1) a numerical limit expressed as
an allowable concentration, and (2) an averaging time which specifies the period over which the
concentration value is to be measured. Table 4.1-14 presents the current Federal/National and
California/State AAQS.

Table 4.1-14. State and Federal Ambient Air Quality Standards

California Standards | National Standards
Pollutant Averaging Time Concentration Concentration
Ozone 1-hr 0.09 ppm (180 pg/m®) |-
8-hr 0.070 ppm 0.075 ppm (147 pg/m®)
(137 pg/m®) (3-year average of annual
4™-highest daily maximum)
Carbon Monoxide 8-hr 9.0 ppm 9 ppm
(10,000 pg/m®) (10,000 pg/m®)
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Table 4.1-14. State and Federal Ambient Air Quality Standards

California Standards | National Standards
Pollutant Averaging Time Concentration Concentration
1-hr 20 ppm 35 ppm
(23,000 pg/m®) (40,000 pg/m®)
Nitrogen dioxide Annual Average 0.030 ppm (57 ug/m3) 0.053 ppm (100 ug/m3)
1-hr 0.18 ppm (339 pg/m®) | 100 ppb (188 pg/m?)
Sulfur dioxide
24-hr 0.04 ppm (105 pg/m®)
3-hr - 0.5 ppm (1300 ug/m3)**
1-hr 0.25 ppm (655 pg/m®) | 75 ppb (196 ug/ms) (3-yr
average of 99" percentiles)
Respirable 24-hr 50 pg/m3 150 pg/m3
Efi‘(r:triglrj]l)ate matter (10 [ Apnyal Arithmetic Mean | 20 pg/m? -
Fine particulate Annual Arithmetic Mean |12 pg/m3 15.0 ug/m3 (3-yr average)
matter (2.5 micron) 24-hr - 35 ug/m3 (3-yr average of og™
percentiles)
Sulfates 24-hr 25 ug/m3 -
Lead 30-day 1.5 pg/m® -
Rolling 3 Month Avg. - 0.15 ug/m3

pg/m® -- micrograms per cubic meter

ppm—parts per million

*not applicable in certain areas (not applicable to this project)
**secondary standard, not used in impact analysis
Source: CARB website, table updated 6/7/12.

Table 4.1-15 presents the form and design values for the standards noted above.

Table 4.1-15 Form and Design Values of AAQS

Pollutant and Averaging Time

NAAQS

SAAQS

Ozone 1-Hour

Not to be exceeded more than
once per year, averaged over 3
years

Ozone 8-Hour

Annual 4™ high 8 hour average,
averaged over 3 years

CO 1-Hour Not to be exceeded more than

CO 8-Hour once per year

NO, 1-Hour 3 year average of annual 98"
percentile of the daily maximum
1 hour values

NO, Annual Not to be exceeded

SO, 1-Hour 3-year average of annual 99"

Not to be exceeded. Lead and
sulfate state AAQS are never to
be equaled or exceeded.
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percentile of the daily maximum
1 hour values

SO, 3-Hour Not to be exceeded more than
once per year

PM10 24-Hour Not to be exceeded more than
once per year, averaged over 3
years

PM2.5 24-Hour 3 year average of annual og™
percentile of the daily 24 hour
values

PM2.5 Annual Annual average values,
averaged over 3 years

Lead 3-Month Rolling Average | High rolling 3 month average
over 3 years

Brief descriptions of health effects for the main criteria pollutants are as follows.

Ozone—Ozone is a reactive pollutant that is not emitted directly into the atmosphere, but rather is a
secondary air pollutant produced in the atmosphere through a complex series of photochemical
reactions involving precursor organic compounds (POC) and NO,. POC and NOy are therefore known
as precursor compounds for ozone. Significant ozone production generally requires 0zone precursors
to be present in a stable atmosphere with strong sunlight for approximately three hours. Ozone is a
regional air pollutant because it is not emitted directly by sources, but is formed downwind of sources
of POC and NO, under the influence of wind and sunlight. Short-term exposure to ozone can irritate
the eyes and cause constriction of the airways. In addition to causing shortness of breath, ozone can
aggravate existing respiratory diseases such as asthma, bronchitis, and emphysema.

Carbon Monoxide—Carbon monoxide is a non-reactive pollutant that is a product of incomplete
combustion. Ambient carbon monoxide concentrations generally follow the spatial and temporal
distributions of vehicular traffic and are also influenced by meteorological factors such as wind speed
and atmospheric mixing. Under inversion conditions, carbon monoxide concentrations may be
distributed more uniformly over an area out to some distance from vehicular sources. When inhaled
at high concentrations, carbon monoxide combines with hemoglobin in the blood and reduces the
oxygen-carrying capacity of the blood. This results in reduced oxygen reaching the brain, heart, and
other body tissues. This condition is especially critical for people with cardiovascular diseases,
chronic lung disease or anemia, as well as fetuses.

Particulate Matter (PM10 and PM2.5)—PM;, consists of particulate matter that is 10 microns or less
in diameter (a micron is one millionth of a meter), and fine particulate matter, PM, 5, consists of
particulate matter 2.5 microns or less in diameter. Both PM;q and PM, 5 represent fractions of
particulate matter, which can be inhaled into the air passages and the lungs and can cause adverse
health effects. Particulate matter in the atmosphere results from many kinds of dust- and fume-
producing industrial and agricultural operations, combustion, and atmospheric photochemical
reactions. Some of these operations, such as demolition and construction activities, contribute to
increases in local PM;q concentrations, while others, such as vehicular traffic, affect regional PMyq
concentrations.
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Several studies the EPA relied on for its staff report have shown an association between exposure to
particulate matter, both PM;, and PM, s, and respiratory ailments or cardiovascular disease. Other
studies have related particulate matter to increases in asthma attacks. In general, these studies have
shown that short-term and long-term exposure to particulate matter can cause acute and chronic
health effects. PM, s, which can penetrate deep into the lungs, causes more serious respiratory
ailments.

Nitrogen Dioxide and Sulfur Dioxide—NO, and SO, are two gaseous compounds within a larger
group of compounds, NO, and SO,, respectively, which are products of the combustion of fuel. NO,
and SO, emission sources can elevate local NO, and SO, concentrations, and both are regional
precursor compounds to particulate matter. As described above, NO, is also an ozone precursor
compound and can affect regional visibility. NO, is the “whiskey brown-colored” gas readily visible
during periods of heavy air pollution. Elevated concentrations of these compounds are associated
with increased risk of acute and chronic respiratory disease.

SO, and NO, emissions can be oxidized in the atmosphere to eventually form sulfates and nitrates,
which contribute to acid rain. Large power plants with high emissions of these substances from the
use of coal or oil are subject to emissions reductions under the Phase | Acid Rain Program of Title IV
of the 1990 CAA Amendments. Power plants, with individual equipment capacity of 25 MW or greater
that use natural gas or other fuels with low sulfur content, are subject to the Phase Il Program of Title
IV. The Phase Il program requires plants to install Continuous Emission Monitoring Systems (CEMS)
in accordance with 40 CFR Part 75 and report annual emissions of SO, and NO,. The acid rain
program provisions do not apply to the Project.

Lead—Gasoline-powered automobile engines used to be the major source of airborne lead in urban
areas. Excessive exposure to lead concentrations can result in gastrointestinal disturbances, anemia,
and kidney disease, and, in severe cases, neuromuscular and neurological dysfunction. The use of
lead additives in motor vehicle fuel has been eliminated in California and lead concentrations have
declined substantially as a result.

The most current and representative criteria pollutant air quality monitoring sites to the Project site
are the stations located within the South Coast Air Basin, i.e., Blythe, Indio, Palm Springs, Banning,
and Riverside (Magnolia and Rubidoux). The following monitoring stations were not used to establish
background values due to distance between the site and the monitoring location, and the differences
in wind flow regimes potentially affecting background air quality:

¢ Niland-Imperial County (~38 miles)

e Brawley-Imperial County (~53 miles)

e El Centro-Imperial County (~66 miles)

e Calexico-Imperial County (~73 miles)

e Victorville-San Bernardino County (~132 miles)

The Riverside stations (Magnolia and Rubidoux) were used to supplement the CO and SO2 data.
These stations are essentially urban monitoring values and will therefore represent conservative
background values for use in a remote desert area.
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Table 4.1-16 presents the SCAQMD attainment status (for the project site and region) and ambient
monitoring data for these sites for the most recent three-year period (2009-2011) is summarized in
Table 4.1-17. Monitoring data for year 2012 was not yet complete at the time of AFC preparation.
Data from these sites are a reasonable representation of background air quality for the Project site
and impact area.

Table 4.1-16. SCAQMD Attainment Status Table (Project Site/Region)

Pollutant Averaging Time Federal Status State Status
Ozone 1-hr n/a NA
Ozone 8-hr UNC/ATT NA

Cco All UNC/ATT UNC
SO, All UNC/ATT ATT
NO, All UNC/ATT ATT
PMo All UNC NA
PM, 5 All UNC/ATT UNC/ATT

ATT -- attainment

NA—non-attainment
UNC/ATT-unclassified-attainment

Source: CARB AQ Status Maps, website, 08/2012.

Table 4.1-17 Air Quality Values for Most Recent 3 Years

Pollutant Site Averaging 2009 2010 2011
Time
Ozone, ppm Blythe 1 Hr State .072 .072 .066
Indio .097 .10 .099
Palm Springs A2 114 124
Ozone, ppm Blythe 8 Hr Fed .059 .065 .060
Indio .085 .084 .085
Palm Springs .097 .092 .092
PM10, ug/m3 Indio 24 Hr State 132 107 120.4*
Palm Springs 140 144.8 86.1*
PM10, ug/m3 Indio 24 Hr Fed 132 107 56*
Palm Springs 140 37 42
Banning 99 55 51
PM10, ug/m3 Indio Annual AM 32.7 28.8 32.6
State
Palm Springs 20.4 194 21.7
PM2.5, ug/m3 Indio 24 Hr Fed 17 14 16
Palm Springs 15 13 13
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PM2.5, ug/m3 Indio Annual AM 7.8 6.8 7.1
State
Palm Springs 6.6 5.9 6.0
PM2.5, ug/m3 Indio Annual AM 7.8 6.9 7.1
Fed
Palm Springs 6.6 5.9 6.0
CO, ppm Palm Springs 8 Hr State .67 .56 .65
Riverside Magn 1.75 1.73 1.49
CO, ppm Palm Springs 1 Hr State - - -
Riverside Magn - - -
CO, ppm Palm Springs 8 Hr Fed 7 5 .6
Riverside Magn 1.8 1.7 15
CO, ppm Palm Springs 1 Hr Fed 2.3 1.6 3.0
Riverside Magn 25 25 3.1
NOZ2, ppm Banning 1 Hr State .056 .066 .061
Palm Springs .048 .046 .045
NO2, ppm Banning 1 Hr Fed .053 .053 .050
Palm Springs .039 .039 .039
NO2, ppm Banning Annual AM .011 .012 .010
Palm Springs .008 .009 .008
SO2, ppm Rubidoux Annual AM .001 .001 .000
Rubidoux 24 Hr .003 .005 .001
Rubidoux 24 Hr Fed .003 .005 .001
Rubidoux 1Hr .006 .01 .017

* For 2011, the first high and second high PM10 data were exceptional events with Indio at 375.9
ug/m3 and 323 ug/m3, respectively and Palm Springs at 265.7 ug/m3.

Table 4.1-18 shows the background air quality values based upon the data presented in Table 4.1-14,
and the form and design of each standard as delineated in Table 4.1-16.

Table 4.1-18. Background Air Quality Values

Pollutant and Averaging Time Background Value, pg/m?®
Ozone — 1-hr 248
Ozone - 8-hr 184
PM;, — 24-hr (State/Federal) 144.8/140.0
PM;o — Annual 32.7
PM, 5 — 24-hr (Federal) 15.7
PM, s — Annual (State/Federal) 7.8/7.3
CO - 1-hr (State/Federal) 3543
CO - 8-hr (State/Federal) 1944/2000
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NO, — 1-hr (State/Federal) 124.3/97.8
NO, — Annual 22.6
SO, — 1-hr 28.6
SO, — 3-hr NA
SO, — 24-hr 13.1

Based on monitoring data by pollutant per Table 4.1-17 and the standard form per Table 4.1-15.

4.1.8.7 Impacts on Class Il Areas

Pollutant impacts due to normal operations for the facility sources can occur due to wet-surface air
condenser (PM;, and PM, 5 only), testing of the emergency generator or fire pump engines, and boiler
operations (all criteria pollutants). Testing of the emergency generators will not occur on the same
hour as testing of the fire pump engines. Testing of the engines may occur concurrent with boiler
operations. So 1-hour impacts were modeled for two different source groups (i.e., all emergency
generators for both power blocks and the common area operating with all the other project equipment
other than the firepumps for the first source group and all firepumps and other project equipment
other than the emergency generators as the second source group). All other short-term (3-hour, 8-
hour, and 24-hour) and long-term annual impacts were modeled for all sources operating concurrently
(i.e., engine testing operations were not restricted to different days for each group of engines).

In addition to modeling the traditional point sources, modeling analyses were performed to include
tailpipe and fugitive dust emissions from onsite mobile sources during project operations. This
includes light-duty trucks, primarily traveling on paved roads and in the power blocks and common
area, and heavy-duty diesel mirror washing trucks, primarily traveling in the unpaved areas of the site.
Onsite paved roads totaling 37602 square meters were modeled as line sources (a new AERMOD
option), that included the perimeter paved road for the power blocks and common area. Onsite
mobile source and fugitive dust emissions for the unpaved areas where the mirrors will be located
(totaling 14470756 square meters) were modeled as a single area source.

4.1.8.8 Refined Analysis

Facility sources, consisting of the emergency generators, fire pumps, boilers, and wet-surface air
condensers, were modeled in the analysis for comparisons with Significant Impact Levels (SILs) and
CAAQS/NAAQS, as necessary.

Testing times for the emergency generators and firepumps were limited to 30 minutes per hour, , one
test per day. However, for CO and SO, 1-hour impacts, hourly emissions were conservatively based
on 60 minutes/hour of testing and 3-hour, 8-hour, and 24-hour SO,, CO, and PM impacts were
conservatively based on 60 minutes/day of testing. This is reflected in the emissions table given
below, where only the hourly NOx emissions for 1-hour impacts account for 30 minutes/hour of
testing, As noted above, testing of the fire pump engines would not occur on the same hour as
testing of the emergency generators, so 1-hour impacts for these two source groups were modeled
separately and the maximum reported. For short-term averaging times, the maximum hourly auxiliary
boiler and night preservation boilers emissions were modeled for all hours of the day. For annual
averages, the tons/year emissions shown earlier were modeled for 14 hours per day for the night
preservation boilers (5 PM through 5 AM) and 12 hours per day for the auxiliary boilers and wet-
surface air condensers (6 AM through 6 PM). Mobile sources, when modeled, were modeled for 8
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hours per day (8 AM through 4 PM) for both short-term and annual averaging times. The modeling
input information for each pollutant and averaging period are shown in Table 4.1-19.

Table 4.1-19. Stack Parameters and Emission Rates for Refined AERMOD Modeling

Each Emissions Relgase Stack ExhaL!st _Stack Emission Rates (g/s) or (g/s/mz)
Source or Device Height Temp. Velocity | Diameter NO so co oM
(m) (Kelvins) | (ml/s) (m) X 2 10/2.5
Averaging Period: 1-hour for Normal Operating Conditions
Aux Boilers (each) 36.58 422.04 15.84 1.6764 | 0.3452 | 0.0941 | 0.5645 -
Night Boilers (each) 36.58 422.04 20.70 0.3810 | 0.0139 | 1.17E-3 | 0.0461 -
Power Block EGs (each)| 6.10 769,26 45.64 0.5080 |0.2977°%| 4.56E-3 | 0.0303 -
Common Area EG 6.10 730.37 42.77 0.1778 |0.1642%| 5.22E-4 | 0.0398 -
Fire Pumps (each) 6.10 783.15 70.44 0.2032 |0.2228% 8.87E-4 | 0.0857 -
Paved Roads 0.00 - - - 1.33E-7| 1.06E-9 |6.57E-7 -
Unpaved Area 0.00 - - - 3.47E-9|7.17E-12|1.79E-9 -
Averaging Period: 3-hours for Normal Operating Conditions
Aux Boilers (each) 36.58 422.04 15.84 1.6764 - 0.0941 - -
Night Boilers (each) 36.58 422.04 20.70 0.3810 - 1.17E-3 - -
Power Block EGs (each)| 6.10 769,26 45.64 0.5080 - 1.52E-3 - -
Common Area EG 6.10 730.37 42.77 0.1778 - 1.74E-4 - -
Fire Pumps (each) 6.10 783.15 70.44 0.2032 - 2.96E-4 - -
Paved Roads 0.00 - - - - 1.06E-9 - -
Unpaved Area 0.00 - - - - 7.17E-12 - -
Averaging Period: 8-hours for Normal Operating Conditions
Aux Boilers (each) 36.58 422.04 15.84 1.6764 - - 0.5645 -
Night Boilers (each) 36.58 422.04 20.70 0.3810 - - 0.0461 -
Power Block EGs (each)| 6.10 769,26 45.64 0.5080 - - 0.0038 -
Common Area EG 6.10 730.37 42.77 0.1778 - - 0.0050 -
Fire Pumps (each) 6.10 783.15 70.44 0.2032 - - 0.0107 -
Paved Roads 0.00 - - - - - 6.57E-7 -
Unpaved Area 0.00 - - - - - 1.79E-9 -
Averaging Period: 24-hours for Normal Operating Conditions
Aux Boilers (each) 36.58 422.04 15.84 1.6764 - 0.0941 - 0.1575
Night Boilers (each) 36.58 422.04 20.70 0.3810 - 1.17E-3 - 6.30E-3
Power Block EGs (each)| 6.10 769,26 45.64 0.5080 - 1.90E-4 - 1.26E-3
Common Area EG 6.10 730.37 42.77 0.1778 - 2.17E-5 - 3.64E-4
Fire Pumps (each) 6.10 783.15 70.44 0.2032 - 3.69E-5 - 6.42E-4
WSAC (per cell) 3.66 |Ambient+5.56| 12.43 2.6924 - - - 4.73E-4
Paved Roads 0.00 . . . - roeee| - 9T
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Table 4.1-19. Stack Parameters and Emission Rates for Refined AERMOD Modeling

Each Emissions Relgase Stack Exhaqst _Stack Emission Rates (g/s) or (g/s/m?)
Source or Device Height Temp. Velocity | Diameter NO so co M
(m) (Kelvins) | (m/s) (m) X 2 10/2.5
Unpaved Area 0.00 - - - - 7.17E-12 - 51:13%88/
Averaging Period: Annual for Normal Operating Conditions

Aux Boilers (each) 36.58 422.04 15.84 1.6764 | 0.0948 - - 0.0432
Night Boilers (each) 36.58 422.04 20.70 0.3810 | 0.0132 - - 6.01E-3
Power Block EGs (each)| 6.10 769,26 45.64 0.5080 | 0.0135 - - 6.88E-4
Common Area EG 6.10 730.37 42.77 0.1778 | 0.0075 - - 1.98E-4
Fire Pumps (each) 6.10 783.15 70.44 0.2032 | 0.0101 - - 3.50E-4
WSAC (per cell) 3.66 |Ambient+5.56| 12.43 2.6924 - - - 2.16E-4
Paved Roads 0.00 - - - 1.33E-7 - - 12'.%'2'_;/
Unpaved Area 0.00 - - - 3.47E-9 - - 51313;EE%/

®Hourly NOx emissions reflect 30 minutes/hour of testing. All other EG/FP emissions and impacts are based on 60 minutes/hour and

60 minutes/day of testing.

4.1.8.9 Normal Operations Impact Analysis

In order to determine the magnitude and location of the maximum impacts for each pollutant and
averaging period, the AERMOD model was used. Table 4.1-20 summarizes maximum modeled
concentrations for each criteria pollutant and associated averaging periods when modeling just the
traditional point sources (boilers, emergency generators, firepumps, and wet-surface air condensers).
Table 4.1-21 summarized the maximum modeled impacts when modeling those sources together with
the onsite mobile sources. For these impact analyses, the maximum short-term impacts for all five
years are used for comparison to all CO, SO,, PM10, and PM2.5 standards and the 1-hour NO,
CAAQS. The maximum 5-year average of the 98" percentile 1-hour NO, impacts was used for
comparison to the 1-hour NO, NAAQS. NO, impacts were calculated from modeled NOx impacts
using the Ambient Ratio Method (ARM) and USEPA default ratios; namely, multiplying 1-hour NOx
impacts by 80% and annual NOx impacts by 75%. In order to assess the significance of the modeled
concentrations, the maximum concentrations were modeled and compared to the Class Il PSD SiLs.
All modeled facility pollutant concentrations with the exception of 1-hour NO, concentrations are less
than the SILs for those pollutants. Maximum combined impacts (modeled plus background) exceed
the AAQS only when background concentrations already exceed the applicable standards (in this
case, only the PM;q 24-hour and annual California AAQS). Facility impacts alone are less than the
SlLs for PM10, so no significant contribution to background exceedances would be attributed to the
proposed facility emissions. The minor impacts of the proposed facility emissions, both with and
without onsite mobile source emissions, is demonstrated by the fact that facility impacts are less than
the SILs for all pollutants and averaging times other than 1-hour NO,.
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The maximum impacts for NO, (1-hour and annual averages), CO (1-hour and 8-hour averages), SO,
(1-hour, 3-hour, 24-hour, and annual averages), and PM;,/PM; s (24-hour and annual averages)
occurred in the immediate vicinity of the facility either on the fence line or within the downwash grid in
the 50-meter-spaced receptor areas. Therefore, no additional 50-meter-spaced refined receptor grids
in the coarse or intermediate receptor grid areas were required.

Table 4.1-20. Air Quality Impact Summary for Normal Operating Conditions
for Facility Impacts without Onsite Mobile Sources

Avg. Modeled_ Background Total SIL CAAQS/NAAQS
Pollutant Period Concentration m3 Im3 Im? 3 3
erio (ng/m°) (ug/m”) (hg/m%) | (hg/m”) | (ug/m® | (ug/m?
1-hr
CAAQS 95.9 124.3 220.2 - 339 -
NO, 1-hr
NAAQS 81.8 97.8 179.6 7.5 - 188
Annual 0.37 22.6 22.97 1 57 100
M 24-hr 0.26 144.8* 145.1 5 50 150
| Annual 0.02 32.7 32.7 1 20 ]
24- hr 0.26 15.7 16.0 1.2 - 35
PM;s
Annual 0.02 7.8 7.8 0.3 12 15.0
co 1- hr 41.3 3543 3584 2000 23,000 40,000
8- hr 2.9 2000 2003 500 10,000 10,000
1- hr 1.21 28.6 29.8 7.8 655 196
SO, 3-hr 0.50 28.6 29.1 25 - 1,300
24- hr 0.14 131 13.2 5 105 -

Table 4.1-21. Air Quality Impact Summary for Normal Operating Conditions
for Facility Impacts with Onsite Mobile Sources

Avg. Modeled_ Background Total SIL CAAQSINAAQS
Pollutant Period Concentration m3 Im? Im? 3 3
erio (ng/m®) (ug/m?) (ug/m?) | (Mg/m”) | (ug/m®) | (ug/m®)
1-hr
CAAQS 95.9 124.3 220.2 - 339 -
NO, 1-hr
NAAQS 82.0 97.8 179.8 7.5 - 188
Annual 0.42 22.6 23.0 1 57 100
M 24-hr 1.73 144.8* 146.5 5 50 150
1 Annual 0.31 32.7 33.0 1 20 .
24- hr 0.46 15.7 16.2 1.2 - 35
PM;5
Annual 0.07 7.8 7.9 0.3 12 15.0
co 1- hr 47.5 3543 3590 2000 23,000 40,000
8- hr 6.0 2000 2006 500 10,000 10,000

29 Palen Solar Energy Project



4.1 Air Quality and Public Health

S0,

1- hr 1.21 28.6 29.8 7.8 655 196
3-hr 0.50 28.6 29.1 25 - 1,300
24- hr 0.15 131 13.3 5 105 -

* First high modeled and maximum background was used.

Facility stacks are too short to be subject to inversion breakup fumigation. Shoreline fumigation
impacts were not assessed for the same reason and because the site is not located within three

kilometers of a major body of water.

Based on the above modeling results, emissions from the Project will not significantly affect the
ambient air quality of the area.

4.1.8.10

Impacts on Soils, Vegetation, and Sensitive Species

Impacts on soils, vegetation, and sensitive species were determined to be “insignificant” for the
following reasons:

4.1.9

Table 4.1-22 presents a listing of local, State, and Federal air quality LORS deemed applicable to the
Project. Conformance and/or compliance for each identified LORS are noted in the table.

No soils, vegetation, or sensitive species were identified in the Project area, which are
recognized to have any known sensitivity to the types or amounts of air pollutants expected to
be emitted by the facility.

The facility emissions are expected to be in compliance with all applicable air quality rules
and regulations.

The facility impacts are not predicted to result in violations of existing air quality standards,

nor will the emissions cause an exacerbation of an existing violation of any quality standard.

Compliance with Laws, Ordinances, Regulations, and Statutes (LORS)
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Table 4.1-22. Laws, Ordinances, Regulations, and Standards

Applicable LORS

LORS Requirement Summary

LORS Compliance/Conformance

Federal LORS!

Title 40 CFR, Parts 51 and
52

Prevention of Significant Deterioration for new and
modified major stationary sources.

The facility will not be a major stationary source per the
PSD regulations. PSD will not apply.

Title 40 CFR, Parts 51 and
52

New Source Review for new and modified major
stationary sources.

The facility will be subject to the local air district NSR rules
and review process, including but not limited to, BACT
determination, offset analysis, air quality impact
assessment, etc. See AQMD Rule XIII.

Title 40 CFR, Parts 71-75

Acid Rain program provisions applicable to NOx and
SOx emissions compliance, reporting, monitoring,
and record keeping.

The AQMD DOC will discuss the final applicability of the
Title IV provisions. The facility is not expected to be subject
to the Title IV provisions. See AQMD Rule 1210.

Title 40 CFR, Part 70

Federal operating permits requirements.

The Title V application forms are included with the District
permitting applications in Appendix 4.11.

Title 40 CFR, Part 60

New Source Performance Standards (NSPS)
Subparts Db, Dc, IllI

The facility will work with SCAQMD staff to assess final
NSPS Subpart applicability during the DOC review. The
facility will comply with all compliance and operational
limits, reporting, and record keeping requirements in the
final applicable NSPS. See AQMD Rule IX.

Title 40 CFR, Part 63

National Emissions Standards for Hazardous Air
Pollutants (NESHAPS), Subparts (none identified)

The facility will work with SCAQMD staff to assess final
NESHAPs Subpart applicability during the DOC review.
The facility will comply with all compliance and operational
limits, reporting, and record keeping requirements in the
final applicable NESHAPs. See AQMD Regulation X.

State LORS?

Air Toxics Hot Spots
Program

HSC 44300-44384

Requires preparation and submittal of air toxics plans
and reports to the AQMD on the District delineated
schedule per the HSC provisions.

The facility will comply with all submittals, plans and
reports, as required by the SCAQMD upon a determination
of program applicability by the AQMD.

CCR 1752, 2300-2309

Requires the CEC decision on the AFC to consider
air quality compliance and protection of the
environment.

The SCAQMD will issue a DOC prior to the CEC approval
of the AFC. The DOC will contain the AQMD’s compliance
requirements and conditions. The CEC certification and
approval will also contain numerous conditions relating to
compliance limits, procedures, reporting, monitoring, and
record keeping.
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17 CCR 93115

ATCM for Stationary Cl Engines, established
emissions and operational requirements for diesel
fueled stationary Cl engines.

The emissions and impact sections of the air quality and
public health analyses of the AFC establish compliance
with the provisions of the ATCM. Also see the BACT
determination in Appendix 4.1F.

California Global Warming
Solutions Act-2006 (AB 32)

State-wide regulation for measures to reduce GHG
emissions by 2020 to 1990 levels.

The facility will comply with all applicable provisions of AB
32 including, but not limited to, GHG emissions reporting,
GHG cap-and-trade program, etc.

GHG Performance Standard
(SB 1368)

Establishes the GHG emissions performance stds
based on emissions of GHG per unit of power output.

The facility processes will comply with the performance
standards, as applicable.

Local SCAQMD LORS?

Regulation XIII-NSR

Requires pre-construction review for all proposed
new or modified stationary sources. Review includes
a BACT determination, mitigation analysis, air quality
impact analysis, etc.

The air quality analysis presented in the AFC air section
and Appendices 4.1A through 4.11 fulfill the filing and
analysis requirements of NSR. The SCAQMD will issue a
DOC with conditions insuring compliance with all provisions
of the NSR rule.

Regulation XIV-Rule 1401-
Toxics NSR

Requires pre-construction review for all proposed
new or modified stationary sources emitting toxic

pollutants. Establishes risk significance levels and
review procedures.

The public health analysis presented in Section 5.15,
Public Health and Appendices 4.1A through 4.11 fulfill the
filing and analysis requirements of toxics NSR. The
SCAQMD will issue a DOC with conditions ensuring
compliance with all provisions of the toxics NSR rule.

Regulation XXX-Title V

Implements the provisions of the federal operating
permits program and the requirements of the CAA
Title V.

The Title V application forms are included with the District
permitting applications in Appendix 4.11.

Regulation XXXI-Acid Rain
Permit Program

Implements the provisions of the federal Acid Rain
Program. See rule provisions Subpart A-I.

If Title IV is deemed applicable per the AQMD DOC, the
DOC will contain conditions insuring compliance with all
applicable provisions of 40 CFR 71-75, including but not
limited to permit application filing, monitoring, reporting,

record keeping, etc.

Rule 401-Visible Emissions

Limits visible emissions from applicable processes to
values no darker than Ringelmann #1 for periods
greater than 3 minutes in any hour.

SCAQMD DOC will ensure compliance with Rule 401. Use
of solar technology and clean fuels will also insure
compliance.

Rule 402-Nuisance

Prohibits emissions in quantities that would adversely
affect public health, other businesses, or property.

The facility is not expected to use or operate any
equipment or process that would have the capability to
cause a public nuisance.

Rule 403-Fugitive Dust

Limits fugitive PM emissions from construction and
construction related activities.

The SCAQMD DOC conditions coupled with the facility
proposed mitigation measures should insure compliance
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with the provisions of Rule 403. See also Appendix 4.1G.

Rule 404-Particulate Matter

Limits PM concentration in exhaust from boilers,
heaters, IC engines, etc.

Use of clean fuels and application of BACT in the boilers
and IC engines will insure compliance with this rule.

Rule 409-Combustion
Contaminants

Limits PM emissions from combustion sources.

Use of clean fuels in the boilers and IC engines will insure
compliance with this rule. See Appendix 4.1A.

Rule 429-Nox Exemptions
for Startup/Shutdown

Provides NOx emissions exemptions for boiler
subject to Rule 1146 for periods of startup and
shutdown.

Use of clean fuel in the boilers (natural gas) and application
of BACT will insure compliance with this rule.

Rule 431-Sulfur Content of
Fuels (431.1-431.3)

Limits the sulfur content of fuels combusted in
stationary sources.

Use of clean fuels (natural gas and low sulfur fuel oil) in the
boilers and IC engines will insure compliance with this rule.
See Appendix 4.1A.

Rule 433-Natural Gas
Quality

Applies to all natural gas distribution system
operators that convey natural gas to end users within
the District.

The provisions of this regulation do not apply to the
proposed facility.

Rule 442-Organic Solvents

Limits emissions of VOC from materials or processes
using VOC containing products.

Normal operation of the facility is not expected to use
amounts of materials that would result in emissions above
the prohibitory rule limits.

Rule 463-Storage of Organic
Liquids

Limits VOC emissions from the storage and transfer
of VOC containing materials.

The facility will only store diesel fuel for the emergency
engines, and a small amount of degreasing solvent for the
maintenance shop. All such materials will be stored and
used in compliance with the rule provisions.

Rule 474-Fuel Burning
Equipment-NOx

Limits NOx emissions from non-mobile fuel burning
equipment.

Use of clean fuels (natural gas) in the boilers and
implementation of BACT for NOx will insure compliance
with this rule. This rule does not apply to the emergency
engines.

Regulation IX-NSPS

New Source Performance Standards (NSPS)
Potentially applicable Subparts: Db, Dc, lllI

The facility will work with SCAQMD staff to assess final
NSPS Subpart applicability during the DOC review. The
facility will comply with all compliance and operational
limits, reporting, and record keeping requirements in the
final applicable NSPS.

Rule 1110.2-Gaseous and
Liquid Fueled Engines

Limits NOx, VOC, and CO emissions from gaseous
and liquid fueled IC engines.

The use of clean liquid fuels (CA LS diesel) in the
emergency engines, coupled with low use rates, and
certified Tier 4 engines will insure compliance with this rule.

Rule 1121-NOx Control from
NG Fired Water Heaters

Limits NOx emissions from natural gas fired
residential type water heaters.

The facility control/administration building may have such a
heater. This heater will nto exceed the standards set by the
rule.
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Rule 1146-NOx Emissions Limits NOx from boilers, steam generators, and The boilers will comply with the NOX limits, reporting, and
from IIC Boilers and Process | heaters rated at greater than 5 mmbtu/hr. compliance plans requirements. The rule limits do not apply
Heaters during startup and shutdown per Rule 429.
Rule 1171-Solvent Cleaning | Limits VOC, TAC, and SODS emissions from solvent | The facility will comply with the rule provisions by
Operations use in cleaning operations activities. purchasing and using approved solvents, in approved
manners. The facility may also use non-VOC solvents.
Regulation XIX-Federal Implements the General Conformity requirements of | Due to the attainment/unclassified status of the project
Conformity 40 CFR Parts 6 and 51. region a conformity analysis is not required.

Regulating agencies with respect to Federal LORS are EPA, and the SCAQMD with EPA oversight. In some instances, the SCAQMD has been granted program
authority (via rule adoption or MOU) to act in the place of EPA. These instances are noted in the Local LORS.

Regulating agencies with respect to State LORS are the SCAQMD with CARB oversight, and the CEC.

Regulating agency with respect to Local LORS is the SCAQMD with either CARB and/or EPA oversight. The Determination of Compliance (DOC) issued by the
SCAQMD will contain conditions insuring compliance with all adopted air quality related LORS (local rules, federal rules for which the AQMD has authority to
implement and enforce, and state rules for which the AQMD has authority to implement and enforce.
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4.1.10 Involved Agencies and Agency Contacts

Table 4.1-23 presents data on the following: (1) air quality agencies that may or will exercise
jurisdiction over air quality issues resulting from the proposed power plant, (2) the most appropriate
agency contact for the Project, (3) contact address and phone information, and (4) the agency
involvement in required permits or approvals.

Table 4.1-23. Agencies, Contacts, Jurisdictional Involvement, Required Permits for Air Quality

Agency Contact Jurisdictional Area Permit Status
California Assigned Project Primary reviewing and Will certify the facility
Energy Manager certification agency. under the energy siting
Commission 1516 Ninth Street regulations and CEQA.
(CEC) Sacramento, CA 95814 Certification will contain a

variety of conditions

pertaining to emissions

and operation.
SCAQMD Mohzen Nazemi Prepares Determination of | DOC will be prepared

Deputy EO
21865 E. Copley Dr.

Diamond Bar, CA
91765

(909) 396-2662

Compliance (DOC) for
CEC, Issues SCAQMD
Permit to Construct (PTC)
and Permit to Operate
(PTO), Primary air
regulatory and
enforcement agency.

subsequent to AFC
submittal.

The AFC contains the
AQMD permitting
application forms. The
AFC plus these forms will
constitute the required
AQMD permitting
application.

California Air
Resources
Board (CARB)

Mike Tollstrup

Chief, Project
Assessment Branch
1001 | Street, 6th Floor
Sacramento, CA 95814
(916) 322-6026

Oversight of AQMD
stationary source
permitting and
enforcement program

CARSB staff may provide
comments on applicable
AFC sections affecting air
quality and public health.
CARB staff will also have
opportunity to comment on
draft ATC.

Environmental
Protection
Agency, Region
IX

Gerardo Rios

Chief, Permits Section
USEPA-Region 9

75 Hawthorne Street
San Francisco, CA
94105

(415) 947-3974

Oversight of all AQMD
programs, including
permitting and
enforcement programs

USEPA Region 9 staff will
receive a copy of the
DOC. USEPA Region 9
staff will have opportunity
to comment on draft ATC.

4.1.11

Permit Requirements and Permit Schedule

A Permit to Construct (PTC) application is required in accordance with the SCAQMD rules. Appendix
4.11 contains the required SCAQMD permitting application forms. These forms in conjunction with the
AFC constitute the required air district permitting application. The SCAQMD will issue a
Determination of Compliance (DOC) which is equivalent to a standard PTC. Upon the completion of
construction the SCAQMD will issue a PTO in conjunction with the CEC. Table 4.1-24 presents the
best estimate of the permitting schedule pertaining to air quality issues.
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Table 4.1-24. Air Quality Permitting Schedule

Permit Type Permit Agency Schedule for Submittal/Review*

Permit to Construct SCAQMD See Appendix 4.11. AFC is the ATC
application per Rule 1306.

Permit to Operate SCAQMD Issued by SCAQMD subsequent to

the completion of construction,
commissioning, and start-up.

Preliminary Determination of SCAQMD Approximately 90 days after AFC
Compliance (PDOC) submittal.

Final Determination of SCAQMD Approximately 180 days after AFC
Compliance (FDOC) submittal.

Title IV Acid Rain SCAQMD/EPA Not Required.

Title V Operating Permit SCAQMD Title V application forms will be

submitted as part of the AFC
submittal along with the other
pertinent District permitting forms.

*all schedule timing values are best estimates.

4.1.12 Public Health

This section presents the methodology and results of a human health risk assessment (HRA)
performed to assess potential impacts and public exposure associated with airborne emissions from
the routine operation of the Palen Solar Energy Generating System Project (PSEGS or the Project).

Air will be the dominant pathway for public exposure to chemical substances released by the Project.
Emissions to the air will consist primarily of combustion by-products produced by the auxiliary boilers,
night-time preservation boilers, and the diesel-fired emergency fire pumps and electrical generator
engines. Emissions from the Wet SACs as well as fugitive losses from the various support systems
will also be assessed. Potential health risks from facility-wide emissions will occur almost entirely by
direct inhalation. To be conservative, additional pathways were included in the health risk modeling,
i.e., soil ingestion, dermal exposure, mother’s milk exposure. However, direct inhalation is considered
the most likely exposure pathway. The HRA was conducted in accordance with guidance established
by the California Office of Environmental Health Hazard Assessment (OEHHA) and the California Air
Resources Board (CARB).

Emissions with established California Ambient Air Quality Standards (CAAQS) or National Ambient
Air Quality Standards (NAAQS), including nitrogen oxides (NO,), carbon monoxide (CO), sulfur
oxides (SO,), and fine particulate matter (PMo/PM, ), are addressed in Section 4.1, Air Quality.
However, some discussion of the potential health risks associated with these substances is presented
in this section. Human health risks associated with the potential accidental release of stored acutely
hazardous materials are discussed in the Hazardous Materials Handling section.

4.1.12.1 Affected Environment

The Project site is located in eastern Riverside County, approximately 37 miles west of Blythe,

California. The site lies north of and approximately adjacent to Interstate 10 (I-10) at the Chuckwalla
Valley/Corn Springs Road exit. The site is open desert land and is situated in the Chuckwalla Valley.
The Palen Mountains lie to the north-northeast, the McCoy Mountains lie to the east. Desert Center,
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Ca. lies to the west approximately 9.5 miles. The Chuckwalla Mountains lie to the south and
southwest.

The site is situated in census tract 469 (Riverside County). Figure 4.1D-1 (Appendix 4.1D) shows the
site and surrounding census tracts. The 2010 Census Data indicates a population value of 2,043
individuals for Tract 469. Presently, it is estimated that less than 200 individuals live within a 6-mile
radius of the plant site.

According to the Auer land use classification scheme, a three-kilometer radius boundary around the
site yields an overwhelming rural/desert classification. This is consistent with the current land use and
zoning designation for the site.

Sensitive receptors are defined as groups of individuals that may be more susceptible to health risks
due to chemical exposure. Schools, both public and private, day care facilities, convalescent homes,
and hospitals are of particular concern. There were no sensitive receptors identified within a 6-mile
radius of the site. Several residential and worker receptors were identified within the regional area of
the Project site and are listed in Table 4.1-25.

Table 4.1-25. Residential and Worker Receptors Within the Regional Area of
the Project

Receptor ID Receptor Type UTM Coordinates (E/N), m Elevation, Ft (amsl)
Resl Residential 663279, 3731200 547
Res2 Residential 671277, 3731139 608
Res3 Residential 662726, 3731944 531
Res4 Residential 660412, 3729285 743
Wrk1 Worker 656712, 3729799 801
Wrk2 Worker 656391, 3729993 792
Wrk3 Worker 655577, 3736169 523
Wrk4 Worker (Airport) 654590, 3736110 541
Wrk5 Worker (Radio Tower) 662419, 3728213 718
Wrk6 Worker (Radio Tower) 662353, 3728203 725
Wrk7 Worker (Radio Tower) 662364, 3728143 727
Wrk8 Worker 662276, 3728405 716

All coordinates from Google Earth (center location of each receptor location).

Based on a 6-mile radius area search. The nearest school is located approximately 10 miles
west of the site.

Air quality and health risk data presented by CARB in the 2009 Almanac of Emissions and Air Quality
for the State shows that over the period from 1990 through 2008, the average concentrations for the
top 10 toxic air contaminants (TACs) have been substantially reduced, and the associated health
risks for the State are showing a steady downward trend as well. This same trend is expected to have
occurred in the South Coast Air Basin (SCAB). CARB-estimated emissions inventory values for the
top 10 TACs for 2008 are presented in Table 4.1-26 for the air basin and the State. The Applicant has
not identified, nor is the Applicant aware of, any public health studies prepared by the local health
department or the air district, related to respiratory illnesses, cancers, or related diseases concerning
the local area within a six-mile radius of the proposed Project site.
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Table 4.1-26. Top Ten Toxic Air Contaminants

SCAB Predicted
Statewide Year 2008 SCAB Year 2008 Cancer
TAC Emissions (tons/yr) Emissions (tons/yr) Risk, per 10°
Acetaldehyde 9103 2022 5
Benzene 10794 3006 44
1,3 Butadiene 3754 673 54
Carbon tetrachloride 4.04 1 ND
Chromium 6 0.61 0 16
Para-Dichlorobenzene 1508 637 ND
Formaldehyde 20951 4923 26
Methylene Chloride 6436 3516 2
Perchloroethylene 4982 2151 2
Diesel Particulate 35884 8300 ND
Matter
ND = no data

4.1.12.2 Environmental Consequences

4.1.12.2.1Significance Criteria
Cancer Risk

Cancer risk is the probability or chance of contracting cancer over a human life span (assumed to be
70 years). Carcinogens are not assumed to have a threshold below which there would be no human
health impact. In other words, any exposure to a carcinogen is assumed to have some probability of
causing cancer; the lower the exposure, the lower the cancer risk (i.e., a linear, no-threshold model).
Under various state and local regulations, an incremental cancer risk greater than 10 in a million due
to a project is considered to be a significant impact on public health. For example, the 10 in a million
risk level is used by the Air Toxics Hot Spots (California Health and Safety Code [CHSC] 44300 et
seq.) program and California’s Proposition 65 as the public notification level for air toxic emissions
from existing sources.

Non-Cancer Risk

Non-cancer health effects can be classified as either chronic or acute. In determining the potential
health risks of non-cancerous air toxics, it is assumed there is a dose of the chemical of concern
below which there would be no impact on human health. The air concentration corresponding to this
dose is called the Reference Exposure Level (REL). Non-cancer health risks are measured in terms
of a hazard quotient, which is the calculated exposure of each contaminant divided by its REL.
Hazard quotients for pollutants affecting the same target organ are typically summed with the
resulting totals expressed as hazard indices for each organ system. A hazard index of less than 1.0 is
considered to be an insignificant health risk. For this HRA, all hazard quotients were summed
regardless of target organ. This method leads to a conservative, upper-bound assessment. RELs
used in the hazard index calculations were those published in the CARB/OEHHA listings dated May
2012 (see Appendix 4.1D).

Chronic toxicity is defined as adverse health effects from prolonged chemical exposure, caused by
chemicals accumulating in the body, i.e. typically over a lifetime of seventy years. Because chemical
accumulation to toxic levels typically occurs slowly, symptoms of chronic effects usually do not
appear until long after exposure commences. The lowest no-effect chronic exposure level for a
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non-carcinogenic air toxic is the chronic REL. Below this threshold, the body is capable of eliminating
or detoxifying the chemical rapidly enough to prevent its accumulation. The chronic hazard index was
calculated using the hazard quotients calculated with annual concentrations.

Acute toxicity is defined as adverse health effects caused by a brief chemical exposure over periods
ranging from 1 to 8 hours. For most chemicals, the air concentration required to produce acute effects
is higher than the level required to produce chronic effects because the exposure duration is shorter.
Because acute toxicity is predominantly manifested in the upper respiratory system at threshold
exposures, all hazard quotients are typically summed to calculate the acute hazard index. Average
short-term modeled concentrations are divided by acute RELs to obtain a hazard index for health
effects caused by relatively high, short-term exposure to air toxics.

4.1.12.3 Construction Phase Impacts

The construction phase of the Project is expected to take approximately 33 months. No significant
public health effects are expected during the construction phase. Strict construction practices that

incorporate safety and compliance with applicable Laws, Ordinances, Regulations, and Standards
(LORS) will be followed. In addition, mitigation measures to reduce air emissions from construction
impacts will be implemented as described in Section 4.1, Air Quality.

Temporary emissions from construction-related activities are discussed in Appendix 4.1E. Ambient air
modeling for particulate matter less than 10 microns in aerodynamic diameter (PMy,), CO, sulfur
dioxide (SO,), and NO, was performed as described in Section 4.1. Construction-related emissions
are temporary and localized, resulting in no long-term impacts to the public.

Small quantities of hazardous waste may be generated during the construction phase of the Project.
Hazardous waste management plans will be in place so the potential for public exposure is minimal.
Refer to the Waste Management section, for more information. No acutely hazardous materials
(AHMSs) will be used or stored on-site during construction (see the Hazardous Materials Handling
section). To ensure worker safety during construction, safe work practices will be followed

(see Worker Safety section).

4.1.12.4 Operational Phase Impacts

Environmental consequences potentially associated with the operation of the Project are potential
human exposure to chemical substances emitted to the air. The human health risks potentially
associated with these chemical substances were evaluated in a HRA. The chemical substances
potentially emitted to the air from the proposed Project boilers, diesel engines, wet SACs, and other
miscellaneous support systems are listed in Table 4.1-27.
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Table 4.1-27 Chemical Substances Potentially Emitted to the Air From the Project

Criteria Pollutants Noncriteria Pollutants (Toxic Pollutants)

Particulate Matter Diesel Particulate Toluene

Carbon Monoxide Matter Xylene

Sulfur Oxides Acetaldehyde Arsenic

Nitrogen Oxides Acrolein Cadmium

Volatile Organic Compounds Benzene Chromium

Lead 1-3 Butadiene Copper
Ethylbenzene Nickel
Formaldehyde Manganese
Hexane Selenium
Naphthalene Mercury
PAHs Zinc
Propylene Biphenyl
Propylene Oxide

Emissions of criteria pollutants will adhere to NAAQS and CAAQS as discussed in Section 4.1, Air
Quality. The Project will also include emission control technologies necessary to meet the required
emission standards specified for criteria pollutants under SCAQMD rules. Offsets will be required
even though the Project will not be a major source. Finally, air dispersion modeling results (presented
in Section 4.1) show emissions will not result in concentrations of criteria pollutants in air that exceed
ambient air quality standards (either NAAQS or CAAQS). These standards are intended to protect the
general public with a wide margin of safety. Therefore, the Project is not anticipated to have a
significant impact on public health from emissions of criteria pollutants.

Potential impacts associated with emissions of toxic pollutants to the air from the proposed Project
were addressed in a HRA, presented in Appendix 4.1D. The HRA was prepared using guidelines
developed by OEHHA and CARB, as implemented in the latest version of the Hotspots Analysis and
Reporting Program (HARP) model (Version 1.4f).

4.1.12.5 Public Health Impact Study Methods

Emissions of toxic pollutants potentially associated with the Project were estimated using emission
factors approved by CARB and the U.S. Environmental Protection Agency (EPA). Concentrations of
these pollutants in air potentially associated with Project emissions were estimated using the HARP
dispersion modeling module. Modeling allows the estimation of both short-term and long-term
average concentrations in air for use in a HRA, accounting for site-specific terrain and meteorological
conditions. Health risks potentially associated with the estimated concentrations of pollutants in air
were characterized in terms of excess lifetime cancer risks (for carcinogenic substances), or
comparison with reference exposure levels for non-cancer health effects (for non-carcinogenic
substances).

Health risks were evaluated for a hypothetical maximum exposed individual (MEI) located at the
maximum impact receptor (MIR). The hypothetical MEI is an individual assumed to be located at the
MIR location, which is assumed (for purposes of this worst-case analysis) to be a residential receptor
where the highest concentrations of air pollutants associated with Project emissions are predicted to
occur, based on the air dispersion modeling. Human health risks associated with emissions from the
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proposed Project are unlikely to be higher at any other location than at the location of the MIR. If
there is no significant impact associated with concentrations in air at the MIR location, it is unlikely
that there would be significant impacts in any location in the vicinity of the Project. The highest off-site
concentration location represents the MIR/MEI.

Health risks potentially associated with concentrations of carcinogenic air pollutants were calculated
as estimated excess lifetime cancer risks. The excess lifetime cancer risk for a pollutant is estimated
as the product of the concentration in air and a unit risk value. The unit risk value is defined as the
estimated probability of a person contracting cancer as a result of constant exposure to an ambient
concentration of 1 microgram per cubic meter (ug/m3) over a 70-year lifetime. In other words, it
represents the increased cancer risk associated with continuous exposure to a concentration in air
over a 70-year lifetime. Evaluation of potential non-cancer health effects from exposure to short-term
and long-term concentrations in air was performed by comparing modeled concentrations in air with
the RELs. A REL is a concentration in air at or below which no adverse health effects are anticipated.
RELs are based on the most sensitive adverse effects reported in the medical and toxicological
literature. Potential non-cancer effects were evaluated by calculating a ratio of the modeled
concentration in air and the REL. This ratio is referred to as a hazard quotient. The unit risk values
and RELs used to characterize health risks associated with modeled concentrations in air were
obtained from the Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values
(CARB, 2012), and are presented in Appendix 4.1D. Emissions of toxic and/or hazardous pollutants
for the various processes are presented in Appendix 4.1A.

4.1.12.6 Characterization of Risks from Toxic Air Pollutants

The excess lifetime cancer risk associated with concentrations in air estimated for the Project MIR
location is estimated to be 4.03 x 10°®. Excess lifetime cancer risks less than 10 x 10° (with T-BACT)
are unlikely to represent significant public health impacts that require additional controls of facility
emissions. Risks higher than 1 x 10°® may or may not be of concern, depending upon several factors.
These include the conservatism of assumptions used in risk estimation, size of the potentially
exposed population, and toxicity of the risk-driving chemicals. Health effects risk thresholds are listed
in Table 4.1-28. Risks associated with pollutants potentially emitted from the Project are presented in
Table 4.1-29. Further description of the methodology used to calculate health risks associated with
emissions to the air is presented in Appendix 4.1D. As described previously, human health risks
associated with emissions from the proposed Project are unlikely to be higher at any other location
than at the location of the MIR. If there is no significant impact associated with concentrations in air at
the MIR location, it is unlikely there would be significant impacts in any other location in the vicinity of
the Project.

Table 4.1-28. Significant Health Effect Threshold Levels for SCAQMD

Risk Category Risk Threshold
Cancer Risk >1.0 x 10° (\s/vithout TBACT
>10 x 10 with TBACT
Chronic Hazard Index >1.0
Acute Hazard Index >1.0
Cancer Burden >0.5

Per Rule 1401 SCAQMD
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Table 4.1-29. Project HRA Summary

Facility
(Boilers, Engines, Wet SACs)

. . Applicable Significance
Risk Category MIR Project Values Threshold
Cancer Risk 4.03 E-06
Chronic Hazard Index 0.00253
See Table 4.1-28
Acute Hazard Index 0.000108 ee fable
Cancer Burden® 0.0

MIR Receptor #: 353, 664307mE, 3728120mN

* No acute REL has been established for diesel PM.

! The 1 x 10E-6 isopleth radius is located ~6,000 ft. from the site center. There are no populated areas within
this radius; therefore the cancer burden is 0.0.

Cancer risks potentially associated with facility emissions were also assessed in terms of cancer
burden. Cancer burden is a hypothetical upper-bound estimate of the additional number of cancer
cases that could be associated with emissions from the Project. Cancer burden is calculated as the
worst-case product of excess lifetime cancer risk (at the 1 x 10 cancer risk level and isopleth
distance) and the number of individuals at that risk level. The 1 x 10°® isopleth radius occurs at
approximately 6000 feet from the grid center. At this distance, there are no impacted populations. The
calculated cancer burden for the Project is therefore 0.

As described previously, human health risks associated with emissions from the Project are unlikely
to be higher at any other location than at the location of the MIR. Therefore, the risks for all of these
individuals would be lower (and in most cases, substantially lower) than 4.03 x 10°. The estimated
cancer burden was 0.0, indicating emissions from the Project would not be associated with any
increase in cancer cases in the previously defined population. As stated previously, the methods used
in this calculation considerably overstate the potential cancer burden, further suggesting that Project
emissions are unlikely to represent a significant public health impact in terms of cancer risk.

The acute and chronic non-cancer hazard quotients associated with concentrations in air are shown
in Table 4.1-29. The acute and chronic non-cancer hazard quotients for all target organs fall well
below 1.0. As described previously, a hazard quotient less than 1.0 is unlikely to represent significant
impact to public health. Further description of the methodology used to calculate health risks
associated with emissions to the air is presented in Appendix 4.1D. As described previously, human
health risks associated with emissions from the proposed Project are unlikely to be higher at any
other location than at the location of the MIR. If there is no significant impact associated with
concentrations in air at the MIR location, it is unlikely there would be significant impacts in any other
location in the vicinity of the Project.

Detailed risk and hazard values are provided in the HARP output presented in Appendix 4.1D
(electronic files on CD). No specific health related studies were identified which pertain to the local
Project area for any identified toxic air pollutant or identified specific population. The various MATES
studies prepared by the SCAQMD are targeted at the major district urban areas, not the eastern
desert regions where the project is located.

The estimates of excess lifetime cancer risks and non-cancer risks associated with chronic or acute
exposures fall below thresholds used for regulating emissions of toxic pollutants to the air.
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Historically, exposure to any level of a carcinogen has been considered to have a finite risk of
inducing cancer. In other words, there is no threshold for carcinogenicity. Since risks at low levels of
exposure cannot be quantified directly by either animal or epidemiological studies, mathematical
models have estimated such risks by extrapolation from high to low doses. This modeling procedure
is designed to provide a highly conservative estimate of cancer risks based on the most sensitive
species of laboratory animal for extrapolation to humans. In other words, the assumption is that
humans are as sensitive as the most sensitive animal species. Therefore, the true risk is not likely to
be higher than risks estimated using unit risk factors and is most likely lower, and could even be zero.

An excess lifetime cancer risk of 1 x 10° is typically used as a screening threshold of significance
for potential exposure to carcinogenic substances in air. The excess cancer risk level of 1 x 10°°,
which has historically been judged to be an acceptable risk, originates from efforts by the Food and
Drug Administration (FDA) to use quantitative HRA for regulating carcinogens in food additives in light
of the zero tolerance provision of the Delany Amendment (Hutt, 1985). The associated dose, known
as a “virtually safe dose,” has become a standard used by many policy makers and the lay public for
evaluating cancer risks. However, a study of regulatory actions pertaining to carcinogens found that
an acceptable risk level can often be determined on a case-by-case basis. This analysis of 132
regulatory decisions found that regulatory action was not taken to control estimated risks below 1 x
10 (one in a million), which are called de minimis risks. De minimis risks are historically considered
risks of no regulatory concern. Chemical exposures with risks above 4 x 10° (four in ten thousand),
called “de manifestis” risks, were consistently regulated. “De manifestis” risks are typically risks of
regulatory concern. The risks falling between these two extremes were regulated in some cases, but
not in others (Travis et al, 1987).

The estimated lifetime cancer risks to the maximally exposed individual located at the Project MIR are
well below the 10 x 10°° significance level (with T-BACT). These risk estimates were calculated using
assumptions that are highly health conservative. Evaluation of the risks associated with the Project
emissions should consider that the conservatism in the assumptions and methods used in risk
estimation considerably overstate the risks from Project emissions. Based on the results of this HRA,
there are no significant public health impacts anticipated from emissions of toxic pollutant to the air
from the Project.

4.1.12.7 Hazardous Materials

Hazardous materials will be used and stored at the Project site. The hazardous materials stored in
significant quantities on-site and descriptions of their uses are presented in the Hazardous Materials
section. Use of chemicals at the Project will be in accordance with standard practices for storage and
management of hazardous materials. Normal use of hazardous materials, therefore, will not pose
significant impacts to public health. While mitigation measures will be in place to prevent releases,
accidental releases that migrate off-site could result in potential impacts to the public.

The California Accidental Release Program regulations (CalARP) and Code of Federal Regulations
(CFR) Title 40 Part 68 under the Clean Air Act (CAA) establish emergency response planning
requirements for acutely hazardous materials. These regulations require preparation of a Risk
Management Plan (RMP), which is a comprehensive program to identify hazards and predict the
areas that may be affected by a release of a program listed hazardous material.

4.1.12.8 Operation Odors
The Project is not expected to emit any substances that could cause odors.
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4.1.12.9 Electromagnetic Field Exposure

Because the electric transmission line (required for the project interconnect) does not travel through
residential areas, and based on recent findings of the National Institute of Environmental Health
Sciences (NIEHS, 1999), electromagnetic field (EMF) exposures are not expected to result in a
significant impact on public health. The NIEHS report to the U.S. Congress found “the probability that
EMF exposure is truly a health hazard is currently small. The weak epidemiological associations and
lack of any laboratory support for these associations provide only marginal scientific support that
exposure to this agent is causing any degree of harm” (NIEHS, 1999).

4.1.12.10 Legionella

In addition to being a source of potential toxic air contaminants, the possibility exists for bacterial
growth to occur in the cooling towers and similar processes, including Legionella. Legionella is a
bacterium that is ubiquitous in natural aquatic environments and is also widely distributed in man-
made water systems. It is the principal cause of legionellosis, otherwise known as Legionnaires’
disease, which is similar to pneumonia. Transmission to people results mainly from inhalation or
aspiration of aerosolized contaminated water. Untreated or inadequately treated cooling systems,
such as industrial cooling towers and building heating, ventilating, and air conditioning systems, have
been correlated with outbreaks of legionellosis.

Legionella can grow symbiotically with other bacteria and can infect protozoan hosts. This provides
Legionella with protection from adverse environmental conditions, including making it more resistant
to water treatment with chlorine, biocides, and other disinfectants. Thus, if not properly maintained,
cooling water systems and their components can amplify and disseminate aerosols containing
Legionella.

The State of California regulates recycled water for use in cooling towers in Title 22, Section 60303,
California Code of Regulations. This section requires that, in order to protect workers and the public
who may come into contact with cooling tower mists, chlorine or another biocide must be used to treat
the cooling system water to minimize the growth of Legionella and other micro-organisms. This
regulation does not, at this time, apply to the Project since it intends to use well water (not reclaimed
water) for cooling purposes.

The EPA published an extensive review of Legionella in a human health criteria document. In 1999,
the EPA noted Legionella may propagate in biofilms (collections of microorganisms surrounded by
slime they secrete, attached to either inert or living surfaces) and aerosol-generating systems such as
cooling towers can aid in the transmission of Legionella from water to air. The EPA has inadequate
guantitative data on the infectivity of Legionella in humans to prepare a dose-response evaluation.
Therefore, sufficient information is not available to support a quantitative characterization of the
threshold infective dose of Legionella. Thus, the presence of even small numbers of Legionella
bacteria presents a risk, however small, of disease in humans.

In 2000, the Cooling Tower Institute (CTI) issued its own report and guidelines for the best practices
for control of Legionella. The CTI found that 40 to 60 percent of industrial cooling towers tested were
found to contain Legionella. To minimize the risk from Legionella, the CTI noted that consensus
recommendations included minimization of water stagnation, minimization of process leads into the
cooling system that provide nutrients for bacteria, maintenance of overall system cleanliness,
application of scale and corrosion inhibitors as appropriate, use of high-efficiency mist eliminators on
cooling towers, and overall general control of microbiological populations. Good preventive
maintenance is very important in the efficient operation of cooling towers and other evaporative
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equipment. Preventive maintenance includes having effective drift eliminators, periodically cleaning
the system if appropriate, maintaining mechanical components in working order, and maintaining an
effective water treatment program with appropriate biocide concentrations. The efficacy of any biocide
in ensuring that bacteria, and in particular Legionella growth, is kept to a minimum is contingent upon
a number of factors including, but not limited to, proper dosage amounts, appropriate application
procedures, and effective monitoring.

In order to ensure Legionella growth is kept to a minimum, thereby protecting both nearby workers as
well as members of the public, an appropriate biocide program and anti-biofilm agent monitoring
program would be prepared and implemented for this project. These programs would ensure proper
levels of biocide and other agents are maintained within the wet SAC water at all times, periodic
measurements of Legionella levels are conducted, and periodic cleaning is conducted to remove bio-
film buildup. These mitigation measures would reduce the chances of Legionella growing and
dispersing to insignificant (RSA, 2008).

4.1.12.11 Summary of Impacts

Results from the air toxics HRA based on emissions modeling indicate there will be no significant
incremental public health risks from construction or operation of the Project. Results from criteria
pollutant modeling for routine operations indicate potential ambient concentrations of NO,, CO, SO,,
and PM,, will not significantly impact air quality (see Section 4.1). Potential concentrations are below
the Federal and California standards established to protect public health, including the more sensitive
members of the population.

411212 Cumulative Impacts

The HRA for the Project indicates the maximum cancer risk will be approximately 4.03 x 10°°, versus
the SCAQMD significance threshold of >10 in one million at the point of maximum exposure to air
toxics from power plant emissions utilizing TBACT. This risk level is considered to be insignificant.
Non-cancer chronic and acute effects will also be less than significant. A cumulative risk impact
analysis is not proposed at this time because of the following:

e Low project operational emissions levels of air toxic substances.
¢ Insignificant risk resulting from project operations.

e Lack of an established background or baseline risk value for the Project impact area. The toxics
monitoring data compiled by CARB is designed to provide air quality data in support of general
population exposures. The data do not provide information on localized impacts, often referred to
as near-source or neighborhood exposures.

e The CARB toxics air contaminant monitoring network does not include any monitoring sites within
the project impact region, i.e., the sites currently operating in the most recent 3 to 5 period are
confined to the major urban areas. The closest monitoring sites would be those located in the
South Coast AQMD (Los Angeles urban area). These sites would not represent ambient
concentrations of toxic substances in remote desert areas such as the Project site.

o CEC staff indicates, based on their review of numerous modeling studies, that unless a
significantly sized source of HAPs is located within 0.5 miles of the proposed new source, it is
highly unlikely that the cumulative emissions of the sources will result in any significant health
related impacts. There are no significant sources (existing or proposed) of HAPs within 0.5 miles
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of the project site, therefore a cumulative analysis of health risk impacts is not warranted at this
time.

4.1.12.13 Mitigation Measures

4.1.12.13.1 Criteria Pollutants
Emissions of criteria pollutants will be minimized by applying Best Available Control Technology

(BACT) to the Project. BACT for the boilers, fire pumps, emergency generator engines, and wet
SACs is delineated in Appendix 4.1F.

The proposed Project location is in an area designated by the federal air agencies as
unclassified/attainment for ozone and PM2.5, and unclassified for PM10. Pursuant to SCAQMD New
Source Review (NSR) Rule, offsets are required for the Project for NOx only (see Appendix 4.1G for
details on the NOx mitigation strategy). Therefore, further mitigation of emissions is not required to
protect public health.

4.1.12.13.2 Toxic Pollutants
Emissions of toxic pollutants to the air will be minimized through the use of T-BACT at the proposed

Project. Emissions from tanks storing liquid organic chemicals will be minimized through the use of
one or a combination of the following:

e Use of small-capacity, fixed roof tanks
o Use of low vapor pressure organic substances
e Use of exempt compounds

e Use of vapor balance and/or vapor recovery systems on a case-by-case basis as deemed
appropriate

Legionella Mitigation Measure: The proposed Project will develop and implement a wet SAC
treatment plan to ensure the potential for bacterial growth in cooling water is kept to a minimum. The
treatment plan will be consistent with the Cooling Technology Institute’s “Best Practices for Control of
Legionella” guidelines and will include periodic sampling and testing for the presence of Legionella
bacteria in the cooling tower water (RSA, 2008).

4.1.12.14 Hazardous Materials

Mitigation measures for hazardous materials are presented below and discussed in more detail in the
Hazardous Materials section. Potential public health impacts from the use of hazardous materials are
only expected to occur as a result of an accidental release. The plant has many safety features
designed to prevent and minimize impacts from the use and accidental release of hazardous
materials. The Project site will include the following design features:

e Curbs, berms, and/or secondary containment structures will be provided where accidental release
of chemicals may occur.

o A fire-protection system will be included to detect, alarm, and suppress a fire, in accordance with
applicable LORS.

e Construction of all storage systems will be in accordance with applicable construction standards
and LORS.
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If required, a RMP for the Project will be prepared prior to commencement of Project operations. The
RMP will estimate the risk presented by handling affected materials at the Project site. The RMP will
include a hazard analysis, off-site consequence analysis, seismic assessment, emergency response
plan, and training procedures. The RMP process will accurately identify and propose adequate
mitigation measures to reduce the risk to the lowest possible level.

A safety program will be implemented and will include safety training programs for contractors and
operations personnel, including instructions on: (1) the proper use of personal protective equipment
(PPE), (2) safety operating procedures, (3) fire safety, and (4) emergency response actions. The
safety program will also include programs on safely operating and maintaining systems that use
hazardous materials. Emergency procedures for Project personnel include power plant evacuation,
hazardous material spill cleanup, fire prevention, and emergency response.

Areas subject to potential leaks of hazardous materials will be paved and bermed. Incompatible
materials will be stored in separate containment areas. Containment areas will be drained to either a
collection sump or holding or neutralization tanks. Also, piping and tanks exposed to potential traffic
hazards will be additionally protected by traffic barriers.

The facility will consult with its legal counsel on issues surrounding Proposition 65, and will comply
with all signage, notifications, and reporting requirements per the statute requirements during
construction and operation.

4.1.12.15 Laws, Ordinances, Regulations, and Standards (LORS)

An overview of the regulatory process for public health issues is presented in this section. The
relevant LORS that affect public health and are applicable to the Project are identified in Table 4.1-30.
The conformity of the Project to each of the LORS applicable to public health is also presented in this
table. Table 4.1-30 summarizes the primary agencies responsible for public health, as well as the
general category of the public health concern regulated by each of these agencies.

Table 4.1-30. Laws, Ordinances, Regulations, and Standards for Public Health

Public Health Primary
LORS Concern Regulatory Agency Project Conformance
Federal Clean Air Act Public exposure | USEPA Region 9 Based on results of HRA as per
Title 1l to air pollutants | CARB CARB/OEHHA guidelines, toxic
SCAQMD contaminants do not exceed

acceptable levels.
Emissions of criteria pollutants will
be minimized by applying BACT to
the Project. Minor increases in
emissions of criteria pollutants are
not required to be offset.
Section 4.1.12 and Appendices 4.1A
and 4.1D.

Health and Safety Code | Public exposure | OEHHA Based on results of HRA as per

25249.5 et seq. (Safe to chemicals CARB/OEHHA guidelines, toxic

Drinking Water and known to cause contaminants do not exceed

Toxic Enforcement Act | cancer or thresholds that require exposure

of 1986— reproductive warnings.

Proposition 65) toxicity Section 4.1.12 and Appendices 4.1A
and 4.1D.
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Table 4.1-30. Laws, Ordinances, Regulations, and Standards for Public Health

LORS

Public Health
Concern

Primary
Regulatory Agency

Project Conformance

40 CFR Part 68 (Risk
Management Plan) and
CalARP Program Title
19

Public exposure
to acutely
hazardous
materials

USEPA Region 9
Riverside County
Department of
Health Services
Riverside County
Fire Department

A vulnerability analysis will be
performed to assess potential risks
from a spill or rupture from any
affected storage tank.

A RMP (if required) will be prepared
prior to commencement of Project
operations.

Section 4.1.12 and Appendices 4.1A
and 4.1D.

Health and Safety Code

Public exposure

Riverside County

A vulnerability analysis will be

Sections 25531 to to acutely Department of performed to assess potential risks
25541 hazardous Health Services from a spill or rupture from any
materials CARB affected storage tank.
SCAQMD Section 4.1.12 and Appendices 4.1A
and 4.1D.
CHSC 25500-25542 Hazmat State Office of Prepare all required HazMat plans
Inventory Emergency Services | and inventories, distribute to affected

and Riverside
County Department
of Environmental
Health

agencies.
See Hazardous Materials section.

CHSC 44300 et seq.

Air Toxics Hot
Spots Program

SCAQMD

Participate in the inventory and
reporting program at the District
level.

Section 4.1.12 and Appendices 4.1A
and 4.1D.

SCAQMD Rule 1401

Toxics NSR

SCAQMD

Application of BACT and T-BACT,
preparation of HRA.

Section 4.1.12 and Appendices
4.1A, 4.1D, and 4.1F.

CHSC 25249.5

Proposition 65

OEHHA

Comply with all signage and
notification requirements.

See Hazardous Materials section.

Health and Safety Code
Sections 44360 to
44366 (Air Toxics “Hot
Spots” Information and
Assessment Act—

AB 2588)

Public exposure
to toxic air
contaminants

CARB
SCAQMD

Based on results of HRA as per
CARB/OEHHA guidelines, toxic
contaminants do not exceed
acceptable levels.

Section 4.1.12 and Appendices 4.1A
and 4.1D.

4.1.12.16

Permits Required and Schedule

Agency-required permits or submittals related to public health include the SCAQMD Permit to
Construct/Permit to Operate, and potentially a Risk Management Plan. These requirements are
discussed in detail in Sections 4.1 (Air Quality), and the Hazardous Materials Handling section
respectively. The estimated permit schedule is presented in Section 4.1.
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4.1.12.17

Involved Agencies and Agency Contacts

Table 4.1-31 provides contact information for agencies involved with Public Health.

Table 4.1-31. Summary of Agency Contacts for Public Health

Public Health Concern

Primary Regulatory
Agency

Regulatory Contact

Public exposure to hazardous or toxic

air pollutants

EPA Region 9

Gerardo Rios

Chief, Permits Section
EPA-Region 9

75 Hawthorne Street

San Francisco, CA 94105
(415) 947-3974

CARB

Mike Tollstrup

1001 1 Street, 19" Floor
Sacramento, CA 95814
(916) 322-6026

SCAQMD

Tom Chico

Planning-Rule Development
21865 E. Copley Dr.
Diamond Bar, CA. 91765
(909) 396-3149

Public exposure to chemicals known

to cause cancer or reproductive
toxicity

OEHHA

Cynthia Oshita or

Susan Long

P.O. Box 4010

Sacramento, CA 95812-4010
(916) 445-6900

Public exposure to acutely hazardous

materials

EPA Region 9

Gerardo Rios

Chief, Permits Section
EPA-Region 9

75 Hawthorne Street

San Francisco, CA 94105
(415) 947-3974

Riverside County EH Dept.
Hazmat Division
Indio Office

Jim Ray

47-950 Arabia Street, Suite A
Indio, CA 92201

(760) 863-8976

4.1.13 Air Quality Section References

Air and Waste Management Association (AWMA), 2002. Technical Paper #42752. July.

California Air Resources Board (CARB), 1999. Guidance for Power Plant Siting and Best Available
Control Technology, PAB-SSD. July.

California Air Resources Board (CARB), 2009a. Best Available Control Technology Clearinghouse
Program, http://www.arb.ca.gov/bact/bact.htm. August.

California Air Resources Board (CARB), 2012. California Air Quality Data Statistics, ADAM Database,
http://www.arb.ca.gov/adam, Air Quality Data Branch, Sacramento, California. December.

California Air Resources Board (CARB), 2009c. The 2009 California Almanac of Emissions and Air
Quality. CARB, Technical Support Division.
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California Energy Commission (CEC), 2012. Energy Facilities Siting/Licensing Process Web Site.
http://www.energy.ca.gov/sitingcases/index.html.

Geocommunity website, 2009. Digital Elevation Model (DEM) and Digital Raster Graphics (DRG) files
purchased for local and surrounding 7.5’ USGS quads, 1:100,000 scale USGS Metric maps, and
1:250,000 USGS maps. http://data.geocomm.com.

Lee and Atkinson, 1992. Procedures for Substituting Values for Missing NWS Meteorological Data for
Use in Regulatory Air Quality Models, Office of Air Quality Planning and Standards, Research
Triangle Park, North Carolina 27711. July.

Midwest Research Institute, 1996. Improvement of Specific Emission Factors (BACM Project No. 1),
Final Report. Prepared by Midwest Research Institute for South Coast AQMD. March.

South Coast Air Quality Management District (SCAQMD), 1993. CEQA Air Quality Handbook. 11/93.

South Coast Air Quality Management District (SCAQMD) website, January 2013.
http://mww.SCAQMD.ca.gov/.

Nappo et. Al., 1982. Workshop on the Representativeness of Meteorological Observations, 1982,

National Climatic Data Center (NCDC), 2009. NCDC Climate Data Online (CDO) purchased for
Blythe Airport surface data in 3505 format. http://cdo.ncdc.noaa.gov/CDO/cdo.

NationalClimatic Data Center (NCDC), 2009. California Climate data— Normals, Means, and
Extremes for the Blythe Station #040519.

National Oceanic and Atmospheric Administration (NOAA), Earth System Research Laboratory,
2009. Radiosonde Database Access for Tucson, AZ. http://raob.fsl.noaa.gov.

Palen Solar Power Project, Application for Certification, Air Quality Section 5.2, August 2009.

U.S. Department of Agriculture Forest Service, 2002. USDA Forest Service Class | Area Information.
http://www.fs.fed.us/r6/ag/natarm/r5/. August.

U.S. Environmental Protection Agency (EPA), 1985. Guideline for Determination of Good Engineering
Stack Height (Technical Support Document for the Stack Height Regulation) (Revised), USEPA-
450/4-80-023R. Office of Air Quality Planning and Standards, Research Triangle Park, North
Carolina 27711. June.

U.S. Environmental Protection Agency (EPA), 1991. Nonroad Engine and Vehicle Emission Study
Report, 21A-2001, Office of Mobile Sources, Washington, D.C. 20460. November.

U.S. Environmental Protection Agency (EPA), 1992. Workbook for Plume Visual Impact Screening
and Analysis (Revised), USEPA-454/R-92-023, Office of Air and Radiation, Office of Air Quality
Planning and Standards, Research Triangle Park, North Carolina 27711. October.

U.S. Environmental Protection Agency (EPA), 1995a. Compilation of Air Pollution Emission Factors,
Volume |, Fifth Edition; AP-42.

U.S. Environmental Protection Agency (EPA), 1995b. On-Site Meteorological Program Guidance for
Regulatory Model Applications, USEPA-450/4-87-013, August.
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U.S. Environmental Protection Agency (EPA), 1995c. User’'s Guide to the Building Profile Input
Program (Revised), USEPA-454/R-93-038, Office of Air Quality Planning and Standards,
Research Triangle Park, North Carolina 27711. February.

U.S. Environmental Protection Agency (EPA), 2004a. User’'s Guide for the AERMOD Model, USEPA-
454/B-03-001, Office of Air Quality Planning and Standards, Research Triangle Park, North
Carolina 27711. September. With October 2004 and December 2006 Addendums.

U.S. Environmental Protection Agency (EPA), 2004b. User’s Guide for the AERMOD Terrain
Preprocessor (AERMAP), EPA-454/B-03-003, Office of Air Quality Planning and Standards,
Research Triangle Park, North Carolina 27711. October. With February 2009 Addendum.

U.S. Environmental Protection Agency (EPA), 2004c. User’s Guide for the AERMOD Meteorological
Preprocessor (AERMET), EPA-454/B-03-002, Office of Air Quality Planning and Standards,
Research Triangle Park, North Carolina 27711. November. With December 2006 Addendum.

U.S. Environmental Protection Agency (EPA), 2008a. AERMOD Implementation Guide, Office of Air
Quiality Planning and Standards, Research Triangle Park, North Carolina 27711. January 9, 2008.

U.S. Environmental Protection Agency (EPA), 2008b. AERSURFACE User’'s Guide, USEPA-454/B-
08-001, Office of Air Quality Planning and Standards, Research Triangle Park, North Carolina
27711. January.

U.S. Environmental Protection Agency (EPA), 2008c. 40 CFR Part 51, Appendix W: Guideline on Air
Quiality Models.

U.S. Environmental Protection Agency (EPA), 2012. AirData Reports for local air quality monitoring
sites. http://www.epa.gov/air/data/reports.html.

U.S. Geological Survey, National Land Cover Database website, 2009. Southern California Land Use
and Land Cover (LULC). http://edcftp.cr.usgs.gov/pub/data/landcover/states.

4.1.14 Public Health Section References

California Air Resources Board (CARB), 2012. Consolidated table of OEHHA/ARB approved risk
assessment health values. (http://arbis.arb.ca.gov/toxics/healthval/contable.pdf).

HARP Express User Manual. Dillingham Software Engineering, Inc., Version 2.07, September 2004.
HARP User Guide, Version 1.4f (2012). CalEPA-Air Resources Board, December 2003.

Hutt, P.B., 1985. Use of quantitative risk assessment in regulatory decision making under federal
health and safety statutes, in Risk Quantitation and Regulatory Policy. Eds. D.G. Hoel, R.A.
Merrill and F.P. Perera. Banbury Report 19, Cold Springs Harbor Laboratory.

National Institute of Environmental Health Sciences (NIEHS), 1999. Environmental Health Institute
report concludes evidence is ‘weak’ that EMFs cause cancer. Press release. National Institute of
Environmental Health Sciences, National Institutes of Health.

OEHHA/CARB, 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines, CalEPA, August
2003. HARP Model, Version 1.4f, Updated 2012.

Risk Science Associates, Inc. (RSA, 2008), Liberty Energy XXIllI-Renewable Energy Power Plant
Project, Draft EIR, Public Health Section D.11, Aspen Environmental Group, June 2008.
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Travis, C.C., E.A.C. Crouch, R. Wilson and E.D. Klema, 1987. Cancer risk management: A review of
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APPENDIX 4.1A

Calculation of Maximum Hourly, Daily, and
Annual Emissions

Tables presented in this Appendix are as follows:

41A-1 Auxiliary Boilers #1 and #2 Criteria Pollutant Emissions
41A-2 Auxiliary Boilers #1 and #2 HAP Emissions

41A-3 NTP Boilers #1 and #2 Criteria Pollutant Emissions

41A-4 NTP Boilers #1 and #2 HAP Emissions

4.1A-5 Emergency Generators #1, #2, #3 Criteria and DPM Emissions
4.1A-6 Fire Pump Engines #1, #2, #3 Criteria and DPM Emissions
41A-7 WSAC #1 and #2 Criteria Pollutant Emissions

41A-8 WSAC #1 and #2 HAP Emissions

41A-9 Dedicated Site Vehicle Emissions (Mirror Washing Equipment)
41A-10  Site Support Vehicle Emissions LDTs and Water Trucks
41A-11  Site Support Vehicle Emissions-Deliveries and Employee Commutes
41A-12  Diesel Fuel Storage Tank VOC Emissions

41A-13  Emissions Summary Matrix

41A-14 Commissioning Emissions Estimates

Also included in this appendix:

Attachment 4.1A-1  System Operational Support Data

Attachment 4.1A-2  Auxiliary Boiler Specification Sheets

Attachment 4.1A-3  Engine Specification Sheets

Attachment 4.1A-4  NTP Boiler Specification Sheets

Attachment 4.1A-5 WSAC Specification Sheets

Attachment 4.1A-6  Diesel Fuel Analysis Data

Attachment 4.1A-7  Natural Gas Fuel Analysis Data

Attachment 4.1A-8  South Coast Air Basin Vehicle Data/EI Data for 2010
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Table 4.1A-1 Auxiliary Boilers #1 and #2 Page 1
Calculation of Criteria Pollutant Emissions for Boilers Firing Gaseous Fuels
Boiler Operation Mode: 25-100% MCR Load Case

Compound

NOx
CcO
VOC
SOx
PM10
PM2.5

coz
Methane
N20
CO2e

Notes:

Refs:

Rev. 2/27/2013

. Maximum Maximum Maximum
Emission .

Tactor, EH'ou.rly . I?al'ly EAWFal
missions, missions, missions,

MM e Ib/day Ibs/yr
11.220 2.74E+00 9.59E+00 3.29E+03
18.360 4 48E+00 1.57E+01 5.39E+03
5.508 1.34E+00 4.71E+00 1.62E+03
3.060 7.47E-01 2.61E+00 8.98E+02
5.100 1.25E+00 4.36E+00 1.50E+03
5.100 1.25E+00 4 36E+00 1.50E+03

Ibs/ mmbtu

116.95 2.91E+04 1.02E+05 3.50E+07
0.0130 3.24E+00 1.13E+01 3.89E+03
0.0002 5.49E-02 1.92E-01 6.60E+01

(1) natural gas criteria pollutant EF factors
(2) Based on maximum hourly boiler fuel use of
and fuel HHV of 1020

' (3) Based on maximum annual boiler fuel use of

and fuel HHV of 1020
(4) LNBs with FGR and GCPs
(5) PM2.5 = PM10
(6) NG fuel S at 0.75 grains/100scf
(1) EFs from Palen project team 11-15-12
(2) GHG EFs from CCAR General Protocol, January 2009.

Ops Hr/Day: 25 eq to full load ops
Ops Hr/Yr: 1202 eq to full load ops
1446 actual annual hours at all loads (not eq full load)

Calculation of Criteria Pollutant Emissions from Each Identical Unit

Annual
Emissions,

ton/yr (3)

1.65E+00
2.69E+00
8.08E-01
4.49E-01
7 48E-01
7 48E-01

1.75E+04

1.95E+00
3.30E-02

Btu/scf gives

Btu/scf gives

# of Units:
Fuel Type:

Maximum

Hourly

Emissions,

Ib/hr

5.48E+00
8.96E+00
2.69E+00
1.49E+00
2.49E+00
2.49E+00

5.82E+04
6.47E+00
1.10E-01

249
0.2441
299,298
293.4294

2
Nat Gas
All Units
Maximum Maximum
Daily Annual
Emissions, Emissions,
Ib/day Ibs/yr

1.92E+01 6.58E+03
3.14E+01 1.08E+04
9.41E+00 3.23E+03
5.23E+00 1.80E+03
8.72E+00 2.99E+03
8.72E+00 2.99E+03

2.04E+05 7.00E+07
2 27E+(01 7.78E+03
3.84E-01 1.32E+02

MMBtu/hr/boiler
MMscf/hr/boiler.
MMBtu/ yr/boiler
MMscf/yr/boiler.

Annual
Emissions,
ton/yr

3.29E+00
5.39E+00
1.62E+00
8.98E-01
1.50E+00
1.50E+00

3.50E+04
3.89E+00
6.60E-02
3.51E+04



Table 4.1A-1 Auxiliary Boilers #1 and #2
Calculation of Criteria Pollutant Emissions for Boilers Firing Gaseous Fuels
Boiler Operation Mode: 12.5% Low Load Case

Ops Hr/Day: 1.7
Ops Hr/Yr: 580

Page 2

Calculation of Criteria Pollutant Emissions from Each Identical Unit

Daily

Emissions,

b/dav

5.82E-01
7.61E+00
2.22E+00
1.59E-01
2.64E-01
2.64E-01

6.18E+03

6.87E-01
1.17E-02

1020

1020

Maximum Maximum Maximum

Annual

Emissions,

Tbs/vr

1.98E+02
2.60E+03
7.58E+02
5.41E+01
9.02E+01
9.02E+01

2.11E+06
2.34E+02
3.98E+00

Emission
Compound Factor, H.ou'rly
Ib/MMscf (1) Cissions,
1b/hr (2)
NOx 11.220 3.42E-01
CcO 146.880 4.48E+00
vVOC 42.840 1.31E+00
SOx - 3.060 9.33E-02
PM10 5.100 1.56E-01
PM2.5 5.100 1.56E-01
Ibs/ mmbtu

co2 116.95 3.64E+03
Methane 0.0130 4.04E-01
N20 0.0002 6.86E-03
CO2e
Notes: (1) natural gas criteria pollutant EF factors

(2) Based on maximum hourly boiler fuel use of

and fuel HHV of
(3) Based on maximum annual boiler fuel use of
and fuel HHV of

(4) LNBs with FGR and GCPs

(5) PM2.5 = PM10

(6) NG fuel S at 0.75 grains/100scf
Refs:

(1) EFs from Palen project team 11-15-12

(2) GHG EFs from CCAR General Protocol, January 2009.

Annual
Emissions,

ton/yr (3)

9.92E-02
1.30E+00
3.79E-01
2.71E-02
4.51E-02
4.51E-02

1.05E+03
1.17E-01
1.99E-03

Btu/scf gives

Btu/scf gives

# of Units:
Fuel Type:

Hourly

Emissions,

Th/hr

6.84E-01
8.96E+00
2.61E+00
1.87E-01
3.11E-01
3.11E-01

7 27E+03
8.09E-01
1.37E-02

31:1
0.0305
18,038

2
Nat Gas
All Units
Maximum Maximum Maximum
Daily Annual
Emissions, Emissions,
Th/dav Ths/vr
1.16E+00 3.97E+02
1.52E+01 5.19E+03
4 44E+00 1.52E+03
3.17E-01 1.08E+02
5.29E-01 1.80E+02
5.29E-01 1.80E+02
1.24E+04 4.22E+06
1.37E+00 4.69E+02
2.33E-02 7.95E+00
MMBtu/hr/boiler
MMscf/hr/boiler.
MMBtu/yr/boiler
MMscf/yr/boiler.

17.6843

Annual
Emissions,
ton/yr

1.98E-01
2.60E+00
7.58E-01
5.41E-02
9.02E-02
9.02E-02

2.11E+03
2.34E-01
3.98E-03
2.12E+03



Table 4.1A-1 Aux Boiler Startup Emissions Estimates Page 3

SU/yr: 348
Boiler Operation Mode: Startup # of Units: 2
Startup Period, hrs: 0.5 low load case SU hrs/yr: 174
Remainder of SU hour: 0.5 ‘assumed at low load Ops case (12.5% load) = %
‘These emissions hours are accounted for under the
Emissions Factors: low load Ops case, :
SU
Pollutant  1b/mmscf Fuel use rate for SU low load case:
Nox 89.76 151 mmbtu/hr low load case hour
CO 148.92 15,55 mmbtu per SU period
vOC 43.86 0.0152  mmscf per SU period
SOx 3.06
PM10/2.5 10.1
CO2e 117.285  lb/mmbtu (composite NG boiler factor)
Startup Emissions Estimates
Single Unit All Units
Pollutant Ibs/SU Ibs/yr TPY Ibs/SU hr Ibs/yr TPY
Nox 187 476.20 0.24 2.74 952.41 0.48
co 227 790.06 0.40 4.54 1580.13 0.79
vOocC 0.67 232.69 0.12 1.34 465.38 0.23
SOx 0.05 16.23 0.01 0.09 32.47 0.02
PM10/2.5 0.15 53.58 0.03 0.31 - 107.17 0.05
CO2e 1824 634676 317 3648 1269352 635
Startup Hour Emissions(0.5 hr SU and 0.5 hr low load)
Ibs/hr
Nox 1.54
CcO 4.51
VOC 1.32
SOx 0.09
PM10/2.5 0.23
CO2e 3642

Notes:
1. EFs and ops data supplied by Palen project engineers, 11-15-12.
2. SU EFs derived from Hidden Hill Solar Project, Table 5.1B-2R, April 2012.



Table 41A-1 Aux Boiler Daily Emissions Estimates
Daily Emissions Estimate (SU, low load, high load)

Emissions Values by Load

=10] Low High

Ibs/hr Ibs/hr Ibs/hr
Nox 1.54 0.342 2.74
CcO 4.51 448 4.48
VOC 1.32 131 1.34
SO 0.09 0.0933 0.747
PM10 0.23 0.156 1.25
PM2.5 0.23 0.156 1.25

SU hour = 0.5 hr in SU mode plus 0.5 hr at low load
1 SU hr per day

1.7 hrs per day of low load ops

3.5 hrs per day of high load ops

Estimated Maximum Daily Emissions (each aux boiler)

Ibs/day
Nox 11.71
CO 27.81
VvOC 8.24
SOx 2.86
PM10 4.87

PM2.5 4.87

Page 4



Table 4.1A-2 Aux Boilers #1 and #2
Calculation of Hazardous Air Pollutant Emissions for Boilers Firing Gaseous Fuels

Boiler Operation Mode: All modes-Annual # of Units: 2
Max Hourly Fuel Use: 0.24412 mmscf Fuel Type: Nat Gas
Max Daily Fuel Use: 0.9765 mmscf at 4 hrs/day Hrs/day: 4
Max Annual Fuel Use: 293.43 mmscf/yr Hrs/Yr: 1956
Calculation of Hazardous Air Pollutant Emissions from Each Identical Unit
All Units
Fitast Maximum Maximum Maximum Maximum  Maximum Maximum
mission . Annual . Annual
HAP B Hou.rly Daily Annual Trdssions, Hourly Daily Annual Biissions,
b/ MMscf (1) Emissions, Emissions, Emissions, ton/yr Emissions,  Emissions, =~ Emissions, ton/yr
Ib/hr Ib/day 1bs/vyr Ib/hr Ib/day Ibs/vyr
Acetaldehyde 9.00E-04 2.20E-04 8.79E-04 2.64E-01 1.32E-04 4 39E-04 1.76E-03 5.28E-01 2.64E-04
Acrolein 8.00E-04 1.95E-04 7.81E-04 2.35E-01 1.17E-04 3.91E-04 1.56E-03 4.69E-01 2.35E-04
Ammonia 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzene 1.70E-03 4.15E-04 1.66E-03 4.99E-01 249E-04 8.30E-04 3.32E-03 9.98E-01 4.99E-04
1,3-Butadiene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ethylbenzene 2.00E-03 4.88E-04 1.95E-03 5.87E-01 2.93E-04 9.76E-04 3.91E-03 1.17E+00 5.87E-04
Formaldehyde 3.60E-03 8.79E-04 3.52E-03 1.06E+00 5.28E-04 1.76E-03 7.03E-03 2.11E+00 1.06E-03
Hexane 1.30E-03 3.17E-04 1.27E-03 3.81E-01 1.91E-04 6.35E-04 2.54E-03 7.63E-01 3.81E-04
Naphthalene 3.00E-04 7.32E-05 2.93E-04 8.80E-02 4 40E-05 1.46E-04 5.86E-04 1.76E-01 8.80E-05
PAHs (4) 1.00E-04 2.44E-05 9.77E-05 2.93E-02 1.47E-05 4.88E-05 1.95E-04 5.87E-02 2.93E-05
Propylene 1.55E-02 3.78E-03 1.51E-02 4.55E+00 2.27E-03 7.57E-03 3.03E-02 9.10E+00 4.55E-03
Propylene oxide ' 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Toluene 7.80E-03 1.90E-03 7.62E-03 2.29E+00 1.14E-03 3.81E-03 1.52E-02 4.58E+00 2.29E-03
Xylene 5.80E-03 1.42E-03 5.66E-03 1.70E+00 8.51E-04 2.83E-03 1.13E-02 3.40E+00 1.70E-03
\ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Notes: (1) natural gas HAPs emission factors
(2) Fuel HHV 1020 btu/scf

(3) Polycyclic aromatic hydrocarbons, excluding naphthalene (treated separately).

(4) LNB with FGR and GCPs

(5) all fuel values based on full load equivalents per Palen Aux boiler data sheets
Refs: Efs derived from Hidden Hill Solar AFC, Table 5.1B-14R, April 2012

Rev. 2/27/2013



Table 4.1A-3

Calculation of Criteria Pollutant Emissions for Boilers Firing Gaseous Fuels

NTP Boilers #1 and #2

includes 1 hr SU (7)

Boiler Operation Mode: Normal firing mode
Ops Hr/Day: 14
Ops Hr/Yr: 4872

Compound

NOx
CcO
VOC
SOx
PM10
PM2.5

CcO2
Methane
N20
CO2e

Notes:

Refs:

Rev. 2/27/2013

Calculation of Criteria Pollutant Emissions from Each Identical Unit

e Maximum
Emission

Factor Hourly

! Emissions,

Ib/ MMscf (1) Ib/hr (2)
11.220 1.10E-01
37:332 3.66E-01
5.508 5.40E-02
0.943 9.25E-03
5.100 5.00E-02
5.100 5.00E-02

Ibs/ mmbtu

116.95 1.17E+03
0.0130 1.30E-01
0.0002 2.21E-03

includes SU (7)

Maximum
Daily
Emissions,
Ib/day

1.54E+00
5.12E+00
7.56E-01
1.29E-01
7.00E-01
7.00E-01

1.64E+04
1.82E+00
3.09E-02

1) natural gas criteria pollutant EF factors
3 P

(2) Based on maximum hourly boiler fuel use of

and fuel HHV of

(3) Based on maximum annual boiler fuel use of

and fuel HHV of
(4) LNBs with FGR and GCPs
(5) PM2.5 =PM10

(7) this unit is so small that SU hour emissions are considered to be equivalent to full load hourly emissions

1020

1020

Maximum
Annual
Emissions,
Ibs/vyr

5.36E+02
1.78E+03
2.63E+02
4.50E+01
2.44E+02
2.44E+02

5.70E+06
6.33E+02
1.07E+01

Annual
Emissions,

ton/yr (3)

2.68E-01
8.92E-01
1.32E-01
2.25E-02
1.22E-01
1.22E-01

2.85E+03
3.17E-01
5.37E-03

Btu/scf gives

Btu/scf gives

(1) EFs and Ops data from Palen project team NTP boiler data sheets
(2) GHG EFs from CCAR General Protocol, January 2009.

)
)
(6) Fuel S at 0.75 grains/100 scf
)
)
)

# of Units:
Fuel Type:

Maximum
Hourly
Emissions,
Ib/hr

2.20E-01
7.32E-01
1.08E-01
1.85E-02
1.00E-01
1.00E-01

2.34E+03
2.60E-01
4.41E-03

10
0.0098
48,720

47.7647

2
Nat Gas
All Units
Maximum Maximum
Daily Annual
Emissions, Emissions,
Ib/day Ibs/vr
3.08E+00 1.07E+03
1.02E+01 3.57E+03
1.51E+00 5.26E+02
2.59E-01 9.01E+01
1.40E+00 4.87E+02
1.40E+00 4.87E+02
3.27E+04 1.14E+07
3.64E+00 1.27E+03
6.17E-02 2.15E+01
MMBtu/hr/boiler
MMscf/hr/boiler.
MMBtu/yr/boiler
MDMscf/yr/boiler.

Annual
Emissions,
ton/yr

5.36E-01
1.78E+00
2.63E-01
4.50E-02
2.44E-01
2.44E-01

5.70E+03
6.33E-01
1.07E-02
5.71E+03



Table 4.1A-4 NTP Boilers #1 and #2
Calculation of Hazardous Air Pollutant Emissions for Boilers Firing Gaseous Fuels

Boiler Operation Mode: All modes-Annual # of Units: 2
Max Hourly Fuel Use: 0.009804 ' mmscf Fuel Type: Nat Gas
Max Daily Fuel Use: 0.1373 mmscf Hrs/day: 14
Max Annual Fuel Use: 47.765 mmscf Hrs/Yr: 4872
Calculation of Hazardous Air Pollutant Emissions from Each Identical Unit
All Units
ol Maximum Maxh‘num Maximum B Maximum Maximu111 Maximum Annual
HAP Factor Hourly Daily Annual Heniasions Hourly Daily Annual Emissi
) . b . , .. . . ions,
Ib/MMscf (1) Emissions, Emissions, Emissions, ton/yr Emissions,  Emissions, = Emissions, _—
Ib/hr 1b/day Ibs/vyr Ib/hr b/ day Ibs/vyr
Acetaldehyde 3.10E-03 3.04E-05 4.26E-04 1.48E-01 7.40E-05 6.08E-05 8.51E-04 2.96E-01 1.48E-04
Acrolein 2.70E-03 2.65E-05 3.71E-04 1.29E-01 6.45E-05 5.29E-05 7.41E-04 2.58E-01 1.29E-04
Ammonia 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzene 5.80E-03 5.69E-05 7.96E-04 2.77E-01 1.39E-04 1.14E-04 1.59E-03 5.54E-01 2.77E-04
1,3-Butadiene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ethylbenzene 6.90E-03 6.76E-05 9.47E-04 3.30E-01 1.65E-04 1.35E-04 1.89E-03 6.59E-01 3.30E-04
Formaldehyde 1.23E-02 1.21E-04 1.69E-03 5.88E-01 2.94E-04 241E-04 3.38E-03 1.18E+00 5.88E-04
Hexane 4.60E-03 4.51E-05 6.32E-04 2.20E-01 1.10E-04 9.02E-05 1.26E-03 4.39E-01 2.20E-04
Naphthalene 3.00E-04 2.94E-06 4.12E-05 1.43E-02 7.16E-06 5.88E-06 8.24E-05 2.87E-02 1.43E-05
PAHs (4) 1.00E-04 9.80E-07 1.37E-05 4.78E-03 2.39E-06 1.96E-06 2.75E-05 9.55E-03 4.78E-06
Propylene 5.30E-01 5.20E-03 7.28E-02 2.53E+01 1.27E-02 1.04E-02 1.46E-01 5.06E+01 2.53E-02
Propylene oxide  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Toluene 2.65E-02 2.60E-04 3.64E-03 1.27E+00 6.33E-04 5.20E-04 7.28E-03 2.53E+00 1.27E-03
Xylene 1.97E-02 1.93E-04 2.70E-03 9.41E-01 4.70E-04 3.86E-04 5.41E-03 1.88E+00 9.41E-04
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Notes: (1) natural gas HAPs emission factors
(2) Fuel HHV 1020 btu/scf
(3) Polycyclic aromatic hydrocarbons, excluding naphthalene (treated separately).
(4) LNB with FGR and GCPs
Refs: Efs derived from Hidden Hills AFC, Table 5.1B-16R, April 2012

Rev. 2/27/2013



Table 4.1A-5 EXPECTED INTERNAL COMBUSTION ENGINE EMISSIONS
Liquid Fuel # of Identical Engines: 2
Large Emergency Generators
Mfg: ‘Caterpillar Stack Data
Engine #: 3516C or equiv. Height: 20 Ft.
Kw 2500  approx. Diameter: 1.67  Ft
BHP: 3633 Temp: 925 deg F
RPM: - ACFM: 19600
Fuel: #2 Diesel input the mfg ACFM or calculate per Exhaust sheet)
Fuel Use: 175  Gph (1) Area: 2.190  Sq.Ft.
FuelHHV 139000 Btu/gal Velocity: 149 Ft/Sec
mmbtu/hr  24.33 HHV Max Daily Op Hrs: 1
EPA Tier: 4 Max Annual Op Hrs: 199
Fuel Wt: 6.9  Lbs/gal
Fuel S: 0.0015 % wt.
Fuel S: 0.1035 Lbs/1000 gal
S02: 0.207 Lbs/1000 gal
Single Engine All Engines

EFs (g/bhp-hr) (5) Lb/Hr Lb/Day Lbs/Yr Tons/Yr  Lb/Hr Lb/Day  Lbs/Yr
NOx 0.59 4.72 4.72 939.54 0.470 9.44 9.44 1879.08
CO 0.03 0.24 0.24 47.77 0.024 0.48 0.48 95.55
vocC 0.01 0.08 0.08 15.92 0.008 0.16 0.16 31.85
PM10 0.03 2,3) 0.24 0.24 47.77 0.024 0.48 0.48 95.55
SOx NA 0.04 0.04 7.21 0.0036 0.07 0.07 14.42

Ibs/gal (4)
CcOo2 22.38 3917 3917 779384 390 7833 7833 1558767
Methane  0.00066 0.12 0.12 22.98 0.011 0.23 0.23 45.97
N20 0.00022 0.04 0.04 7.66 0.0038 0.08 0.08 15.32
CO2e 391.1
Notes:

1. fuel consumption based on 0.055 gal/hp-hr (avg EPA and SCAQMD values)

if no value given by mfg for specific engine.

. PM10 equals PM2

W AW

5.

. PM10 used in HRA to represent DPM emissions.
. GHG EFs from CCAR General Protocol, January 2009.
. EFs from Cat data sheet (nominal emissions values), EPD0028-E, Oct 2011.

Tons/Yr
0.94
0.05

0.016
0.048
0.007

779
0.023
0.0077
782.2



Table 4.1A-5 EXPECTED INTERNAL COMBUSTION ENGINE EMISSIONS

Liquid Fuel
Small Emergency
Mfg: ‘Caterpillar
Engine #: C9

Kw 250
BHP: 398
RPM: 5
Fuel: #2 Diesel
Fuel Use: 20

FuelHHV 139000

mmbtu/hr  2.78
EPA Tier: 3
Fuel Wt: 6.9

Fuel S: 0.0015
Fuel S: 0.1035
SO2: 0.207

EFs (g/bhp-hr) (5)

NOx 2.97
Cco 0.36
vocC 0.1
PM10 0.079
SOx NA
Ibs/gal (4)
co2 22.38

Methane 0.00066
N20 0.00022
CO2e

Notes:

# of Identical Engines:

Generator
Stack Data

Height: 16
approx. Diameter: 0.583

Temp: 855

ACFM: 2250

input the mfg ACFM or calculate per Exhaust sheet)
Gph (1) Area: 0.267
Btu/gal Velocity: 140
HHV Max Daily Op Hrs:

Max Annual Op Hrs:

Lbs/gal
% wt.
Lbs/1000 gal
Lbs/1000 gal
Single Engine
Lb/Hr Lb/Day Lbs/Yr
2.60 2.60 518.13
0.32 0.32 62.80
0.09 0.09 17.45
2,3) 0.07 0.07 13.78
0.00 0.00 0.82

448 448 89072
0.01 0.01 2.63
0.00 0.00 0.88

Tons/Yr
0.259
0.031
0.009
0.007

0.0004

45
0.001
0.0004
44.7

1

Ft.
Ft.
deg F

Sq.Ft.
Ft/Sec
1
199

Lb/Hr
2.60
0.32
0.09
0.07
0.00

448
0.01
0.00

1. fuel consumption based on 0.055 gal/hp-hr (avg EPA and SCAQMD values)
if no value given by mfg for specific engine.

. PM10 equals PM2

W AW N

S

. PM10 used in HRA to represent DPM emissions.
. GHG EFs from CCAR General Protocol, Janaury 2009.
. EFs from Cat data sheet (nominal emissions values) 17804067, June 2011.

All Engines
Lb/Day  Lbs/Yr
2.60 518.13
0.32 62.80
0.09 17.45
0.07 13.78
0.00 0.82
448 89072
0.01 2.63
0.00 0.88

Page 2

Tons/Yr
0.26
0.03

0.009
0.007
0.000

45
0.001
0.0004
44.7



Table 4.1A-6 EXPECTED INTERNAL COMBUSTION ENGINE EMISSIONS

Liquid Fuel
Large Emergency Fire Pumps

Mfg: :Clarke/John Deere

Engine #: JX6H-UFADS88

Kw 0 approx.

BHP: 617

RPM: 1750

Fuel: #2 Diesel

Fuel Use: 34 Gph (1)

FuelHHV 139000 Btu/gal

mmbtu/hr  4.73  HHV

EPA Tier: 3

Fuel Wt: 6.9  Lbs/gal

Fuel S: 0.0015 % wt.

Fuel S: 0.1035 Lbs/1000 gal

SO2: 0.207 Lbs/1000 gal

EFs (g/bhp-hr) (5) Lb/Hr

NOx 2.6 3.53

CO 0.5 0.68

vocC 0.1 0.14

PM10 0.09 2,3) 0.12

SOx NA 0.007
Ibs/gal (4)

CcO2 22.38 761

Methane 0.00066 0.022

N20 0.00022 0.007

CO2e

Notes:

Single Engine

Lb/Day
3.53
0.68
0.14
0.12

0.007

761
0.022
0.007

# of Identical Engines: 2
Stack Data
Height: 20 Ft.
Diameter: 0.67 Ft.
Temp: deg F
ACFM:
input the mfg ACFM or calculate per Exhaust sheet)
Area: 0.353  Sq.Ft.
Velocity: 0 Ft/Sec
Max Daily Op Hrs: 1
Max Annual Op Hrs: 199
All Engines
Lbs/Yr Tons/Yr  Lb/Hr Lb/Day Lbs/Yr
703.16 0.352 7.07 7.07  1406.33
135.22 0.068 1.36 1.36 270.45
27.04 0.014 0.27 0.27 54.09
24.34 0.012 0.24 0.24 48.68
1.40 0.0007 0.01 0.01 2.80
151423 76 1522 1522, 302846
4.47 0.002 0.045 0.045 8.93
1.49 0.0007 0.015 0.015 2.98
76.0

1. fuel consumption based on 0.055 gal/hp-hr (avg EPA and SCAQMD values)
if no value given by mfg for specific engine.

. PM10 equals PM2.5.

w AW N

. PM10 used in HRA to represent DPM emissions.
. GHG EFs from CCAR General Protocol, Janaury 2009.
. EFs derived from Clarke data sheet JDPS 4/21/2012. Rated emissions data.

Page 1

Tons/Yr
0.70
0.14

0.027
0.024
0.0014

151
0.004
0.0015
152.0



Table 4.1A-6 EXPECTED INTERNAL COMBUSTION ENGINE EMISSIONS

Liquid Fuel

Common Area Emergency Fire Pump

Mfg: Cummins

Engine #: JX6H-UFAD88
Kw 0 approx.
BHP: 617

RPM: 1750

Fuel: #2 Diesel

Fuel Use: 34 Gph (1)
FuelHHV 139000 Btu/gal
mmbtu/hr  4.73 HHV
EPA Tier: 3

Fuel Wt: 6.9  Lbs/gal
Fuel S: 0.0015 % wt.

Fuel S: 0.1035 Lbs/1000 gal

S02: 0.207 Lbs/1000 gal

EFs (g/bhp-hr) (5) Lb/Hr
NOx 2.6 3.53
co 0.5 0.68
vocC 0.1 0.14
PM10 0.09 2,3) 0.12
SOx NA 0.007

Ibs/gal (4)

Cco2 22.38 761
Methane 0.00066 0.022
N20 0.00022 0.007

CO2e

Notes:

Single Engine

Lb/Day
3.53
0.68
0.14
0.12

0.007

761
0.022
0.007

# of Identical Engines: 1
Stack Data

Height: 20 Ft.

Diameter: 0.67 Ft.

Temp: deg F

ACFM:

input the mfg ACFM or calculate per Exhaust sheet)

Area: 0.353  Sq.Ft.

Velocity: 0 Ft/Sec

Max Daily Op Hrs: |

Max Annual Op Hrs: 199

Lbs/Yr Tons/Yr  Lb/Hr  Lb/Day
703.16 0.352 3.93 353
135.22 0.068 0.68 0.68
27.04 0.014 0.14 0.14
24.34 0.012 0.12 0.12
1.40 0.0007 0.01 0.01

151423 76 761 761
4.47 0.002 0.022 0.022
1.49 0.0007 0.007 0.007

76.0

1. fuel consumption based on 0.055 gal/hp-hr (avg EPA and SCAQMD values)
if no value given by mfg for specific engine.

. PM10 equals PM2.5.

wn AW

. PM10 used in HRA to represent DPM emissions.
. GHG EFs from CCAR General Protocol, January 2009.
. EFs derived from Clarke data sheet JDPS 4/21/2012. Rated emissions data.

All Engines

Lbs/Yr
703.16
135.22
27.04
24.34
1.40

151423
4.47
1.49

Page 2

Tons/Yr
0.35
0.07

0.014
0.012
0.0007

76
0.002
0.0007
76.0



Table 4.1A-7 Wet SAC #1 and #2 Emissions Estimates

Wet SAC Particulate Emissions

# of Identical WSACs: 2 Per Wet SAC Per Cell All WSACs
Operational Schedule: Hrs/day Days/Yr Hrs/Yr

12 n/a 2000
Cells per WSAC: 4
Pumping rate of recirculation pumps (gal/min) 4,000.0
Flow of cooling water (Ibs/hr) 1,999,200.0
Avg TDS of circ water (mg/l or ppmw) 1,500.0
Flow of dissolved solids (Ibs/hr) 2998.80
Fraction of flow producing drift* 1.00
Control efficiency of drift eliminators, % 0.0005 0.000005
Calculated drift rate (Ibs water/hr) 10.0
PM10 emissions (Ibs/hr) 0.015 0.004 0.030
PM10 emissions (lbs/day) 0.180 0.045 0.360
PM10 emissions (tpy) 0.015 0.004 0.030
PM2.5 fraction of PM10 1.00
PM2.5 emissions (lbs/hr) 0.015 0.004 0.030
PM2.5 emissions (Ibs/day) 0.180 0.045 0.360
PM2.5 emissions (tpy) 0.015 0.004 0.030

Notes:
Based on Method AP 42, Section 13.4, Jan 13895
*Technical Report EPA-600-7-79-251a, Page 63

Effects of Pathogenic and Toxic Materials Transported Via Cooling Device Drift - Volume 1.



Table 4.1A-8

Calculation of Hazardous and Toxic Pollutant Emissions from Wet SACs

Cells per Wet SAC:
# of Identical WSACs:

Constituent

Ammonia
Copper
Silver

Zinc
Arsenic
Beryllium
Cadmium
Chromium
Lead
Mercury
Nickel
Vanadium
Barium
Cobalt
Antimony
Thallium
Molybdenum

Notes:

4 Max Tower Drift Rate:

2

Concentration in Cooling Emissions,

Tower Water

0 ppm
0.01 ppm
0 ppm

0 ppm

0 ppm
0.0025 ppm
0 ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

(= i oo i = e i o i o I < B o i s O oo [ o o

10

Ibs/hr

Total Single Tower

Ib/hr

0.00E+00
1.00E-07
0.00E+00
0.00E+00
0.00E+00
2.50E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Emissions,

Ib/day

0.00E+00
1.20E-06
0.00E+00
0.00E+00
0.00E+00
3.00E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Emissions,

ton/yr

0.00E+00
1.00E-07
0.00E+00
0.00E+00
0.00E+00
2.50E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Op Hrs/Day:
Op Hrs/Yr:

Emissions,

Ib/hr

0.00E+00
2.50E-08
0.00E+00
0.00E+00
0.00E+00
6.25E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

(1) Water analysis data supplied by project applicant. See support data on next page.
(2) analysis values for 800 bgs well

(3) mg/1=ppmw

12
2000
Single Cell
Emissions, Emissions,
Ib/day ton/yr
0.00E+00 0.00E+00
3.00E-07 2.50E-08
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
7.50E-08 6.25E-09
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

Total All Towers
Emissions, Emissions, Emissions,

Ib/hr Ib/day ton/yr

0.00E+00 0.00E+00 0.00E+00
2.00E-07 2.40E-06 2.00E-07
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
5.00E-08 6.00E-07 5.00E-08
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00



Table 4.1A-9

Activity Schedule:
Days/yr: 365
Hrs/day: 20
Input Values

FFT MWM Ops:
# of vehicles on site:* 24
HP/each unit: 310
Fuel use, gal/hr/FFT: 17.6
Fuel use, gal/day/FFT: 352
VMT/yr/FFT: 2700
2013 On-road certified engines
Fuel type: Std Diesel
Calculated Values*
Total VMT/year: 64800
Total Ops hrs/yr: 7300
Fuel use, 10”3 gal/yr: 3083.52

Emissions Factors

Pollutant  gm/VMT
Nox 2,332
Cco 2.027
voC 0.951
SO2 0.21 1b/10"3 gal
PM10/2.5 0.038
CO2e 22.51

Emissions Estimates-By MWM Type
Pollutant lbs/hr Ibs/day lbs/yr

Nox 0.0456 0.91 333.2
(¢[0] 0.0397 0.79 289.6
voC 0.0186 0.37 135.9
SO2 0.0887 171 647.5

PM10/2.5 0.0007 0.01 5.4
CO2e

Total Facility Emissions Estimates

Pollutant 1bs/hr lbs/day lbs/yr
Nox 0.222 4.442 1621.300
(6[0) 0.095 1.906 695.625
VOC 0.103 2.052 749.132
SO2 0.092 1.848 674.520

PM10/2.5 0.007 0.133 48.367

CO2e
Fugitive Dust Emissions for MWM Activities

PM10, Ib/VMT: 0.3
PM2.5, Ib/VMT: 0.03

Emissions Estimates-By MWM Type
Pollutant lbs/hr lbs/day lbs/yr
PM10 2.663 53.26 19440
PM2.5 0.266 5.33 1944

Total Facility Emissions Estimates-Fugitive Dust

Pollutant 1bs/hr 1bs/day Lbs/yr
PM10 2.85 56.99 20800.00
PM2.5 0.29 378 2090.00

Palen Solar Mirror Washing Activity Emissions

Data supplied by Palen project engineers, 11-15-12.
*East and West power sites combined w/o TES.

TPY

0.167
0.145
0.068
0.324
0.003
34705

TPY
0.811
0.348
0.375
0.337
0.024
36151

TPY
9.72
0.97

TPY
10.40
1.05

NT MWM Ops:

# of vehicles on site:* 2
HP/each unit: 145
Fuel use, gal/ht/FFT: 8.8
Fuel use, gal/day/FFT: 176
VMT/yr/FFT: 4000
Tier 4 certified non-road engines
Fuel type: Std Diesel
Total VM T/year: 8000
Total Ops hrs/yr: 7300
Fuel use, 103 gal/yr: 128.48
Total bhp-hr/yr: 2117000

Pollutant  gm/bhp-hr
Nox 0.276
(6[0) 0.087
VOC 0.1314
SO2 0.21 1b/10"3 gal
PM10/2.5 0.0092

composite Ibs/gal per CCAR, 1/09, Ver 3.1, Tables C.5 and C.6.

Pollutant Ibs/hr Ibs/day lbs/yr

Nox 0.1765 3.53 1288.2
co 0.0556 1.11 406.0
voC 0.0840 1.68 613.3
S02 0.0037 0.07 27.0
PMI10/2.5  0.0059 0.12 42.9
CO2e
PM10, Ib/VMT: 0.17
PM2.5, Ib/VMT: 0.02

Pollutant 1bs/hr lbs/day lbs/yr
PM10 0.186 3.73 1360
PM2.5 0.020 0.40 146

TPY
0.644
0.203
0.307
0.013
0.021
1446

TPY
0.68
0.073



Table 4.1A-10 Onsite Operations Support Vehicle Emissions Page 1
Ref: Riverside County, Emfac 2007, V2.3, Nov 2006

Emissions data on this page is for both power block units, i.e., the entire facility. LDTs (1970-2014)
Onsite Operations Support Vehicle Use Data Emissions Factors (Ibs/vmt)
NOx CcO vocC SOx PM10 Cco2

Vehicle Type: LDT (gasoline) 0.000684 0.00677 0.000567 0.00001 0.000107 1.0893 LDT
# of Vehicles used on facility: 8
Avg VMT/day/vehicle: 50 Daily Emissions (1bs)
Total daily VMT: 400 NOx CO vOoC SOx PM10 CcO2 PM2.5
Total Annual VMT: 146000 0.2736 2.7080 0.2268 0.0040 0.0428 435.7200 0.0424 LDT
% of Annual VMT on unpaved roads: 30 0.30
% of Annual VMT on paved roads: 70 0.70 Tons per Year
Annual VMT on unpaved roads: 43800 0.0499 0.4942 0.0414 0.0007 0.0078 79.5189 0.0077 LDT
Annual VMT on paved roads: 102200
Fugitive Dust Emissions from Onsite Support Vehicle Use Unpaved Road Fugitive Emissions
Avg Unpaved road PM10 EF, Ibs/VMT: 0.197 (1) Ibs/day lbs/yr TPY
Avg PM2.5 fraction of PM10: 0.212  per CARB CEIDARS, 2011 PM10 23.64 8628.6 431
Avg Unpaved road PM2.5 EF, lbs/VMT: 0.041764 PM2.5 5.01 1829.3 091
Avg Paved road PM10 EF, 1bs/VMT: 0.0009 (1) Paved Road Fugitive Emissions
Avg PM2.5 fraction of PM10: 0.169  per CARB CEIDARS, 2011 lbs/day lbs/yr TPY
Avg Paved road PM2.5 EF, 1bs/VMT: 0.0001521 PM10 0.25 92.0 0.046

PM2.5 0.04 15.5 0.008
Notes:

1. fugitive dust factors for paved and unpaved roads from PSPP Appendix E.3, Tables E.3-7b and E.3-8c, 2009.
(assumes unpaved onsite and offsite access roads have been stabilized or watered, and speed is controlled)
(assumes paved road areas are periodically cleaned and speed is controlled)



Table 4.1A-10 Onsite Operations Support Vehicle Emissions

Emissions data on this page is for both power block units, i.e., the entire facility.

Onsite Operations Support Vehicle Use Data

Vehicle Type: HDDT (water trucks)
# of Vehicles used on facility: 4

Avg VMT/day/vehicle: 50

Total daily VMT: 200

Total Annual VMT: 73000

% of Annual VMT on unpaved roads: 95 0.95
% of Annual VMT on paved roads: 5| 0.05
Annual VMT on unpaved roads: 69350

Annual VMT on paved roads: 3650

Fugitive Dust Emissions from Onsite Support Vehicle Use

Avg Unpaved road PM10 EF, 1bs/VMT: 0.197
Avg PM2.5 fraction of PM10: 0.212
Avg Unpaved road PM2.5 EF, 1bs/'VMT: 0.041764
Avg Paved road PM10 EF, Ibs/VMT: 0.0009
Avg PM2.5 fraction of PM10: 0.169
Avg Paved road PM2.5 EF, lbs/VMT: 0.0001521

Notes:

M

per CARB CEIDARS, 2011

1

per CARB CEIDARS, 2011

NOx
0.020568

NOx
4.1136

0.7507

Ref: Riverside County, Emfac 2007, V2.3, Nov 2006

HDDTs (1970-2014)

Emissions Factors (Ibs/vmt)

CO vocC SOx PM10 CO2
0.006521  0.001482  0.000037  0.000958 4.0073
Daily Emissions (1bs)
Cco vVOC SOx PM10 (6{0 ]
1.3042 0.2964 0.0074 0.1916 801.4600
Tons per Year
0.2380 0.0541 0.0014 0.0350 146.2665

Unpaved Road Fugitive Emissions

lbs/day lbs/yr
PMI10 37.43 13662.0
PM2.5 7.94 2896.3

Paved Road Fugitive Emissions

lbs/day lbs/yr
PMI10 0.009 33
PM2.5 0.002 0.6

1. fugitive dust factors for paved and unpaved roads from PSPP Appendix E.3, Tables E.3-7b and E.3-8c, 2009.
(assumes unpaved onsite and offsite access roads have been stabilized or watered, and speed is controlled)
(assumes paved road areas are periodically cleaned and speed is controlled)

2. max water truck speed is 5 mph, at 10 hrs/day, = 50 VMT/day

Page 2

HDDT

PM2.5
0.1899

0.0347

TPY
6.83
1.45

TPY
0.0016
0.0003

HDDT

HDDT



Table 4.1A-11 Offsite Operations Delivery and Commute Emissions

Operations Site Delivery Emissions

Deliveries per Avg Month: 46 NOx
Per trip delivery VMT: 75 0.02057
Total monthly VMT: 3450 0.001246
Total annual VMT: 41400
Fraction annual VMT (MDGT): 0.5 NOx
Fraction annual VMT (HDDT): 0.5 Daily VMT* 1.6377
Annual gasoline VMT: 20700 80 0.0992
Annual diesel VMT: 20700 80
0.2129

*Daily VMT based on 260 days/year. 0.0129
Employee Commute Emissions
# of FTE's: 120
Avg Commute VMT/day roundtrip): 75 (1)
Carpool ratio: 1.2 NOx
Avg Daily VMT: 7500 0.00049
Avg Annual VMT: 2737500

NOx

3.68
(1) commute from Blythe regional area

NOx

0.67

Ref: Riverside County, Emfac 2007, V2.3, Nov 2006
MDGT and HDDT (1970-2014)

Emissions Factors (Ibs/vmt)

CcO VOC SOx PM10 6(0))
0.006521  0.001482  0.000037  0.000958 4.0073 HDDT

0.00818 0.000772  0.000015  0.000108 1.4979  MDGT

Daily Emissions (Ibs)

CO vocC SOx PM10 CcOo2 PM2.5

0.5192 0.1180 0.0029 0.0763 319.0427 0.0756 HDDT
0.6513 0.0615 0.0012 0.0086 119.2559 0.0085 MDGT

Tons per Year

0.0675 0.0153 0.0004 0.0099 41.4756 0.0098 HDDT

0.0847 0.0080 0.0002 0.0011 15.5033 0.0011  MDGT

Ref: Riverside County, Emfac 2007, V2.3, Nov 2006
LDP/LDT (1970-2014)
Emissions Factors (Ibs/vmt)

€6[0) vocC SOx PM10 CO2

0.00548 0.00047 0.00001 0.00009 0.95934
Daily Emissions (Ibs)

Cco vocC SOx PM10 CcO2

41.10 3.53 0.08 0.68 7195.05
Tons per Year

CO vOoC SOx PM10 CO2

7.50 0.64 0.01 0.12 1313.10



Table 4.1A-12

FIXED ROOF TANK EMISSION CALCULATION

Reference: AP-42, Section 7.1, 9/97

iRk [yt ok

Number of Similar Tanks:
Stored Substance 1D:
Tank 1D:

Vapor Molecular Wt.:
Vapor Pressure (psia):
Tank Diameter (ft):

Tank Height/Length (ft):

Avg. Vapor Space Height (ft):
Avg. Diurnal Temp Change (degF):
Paint Factor:

Small Tank Adj. Factor:

Product Factor:

Turnover Factor:

Throughput (gals/yr):

Intermediate Calculations

TP =

kR Qutput H kR

Uncontrolled Emissions

Breathing Loss (Ib/yr):
Working Loss (Ib/yr):

Total VOC Losses (1b/yr):

Controlled Emissions

Control System Eff. (frac):

Total VOC Losses (Ib/yr):
(Ib/day):

(Ib/hr):

(TPY):

X

3
Diesel Fuel
n/a
130
0.00648
5
16
2
28
1
1
1
0.20
1200000

1200.00
0.01
16.19

1.42
5.29

Single Tank

1.87
491

6.78

6.78
0.0186
0.0008
0.0034

Additional References: *API Bulletin #2518, October 1991
ConVault or equivalent (above ground vault type tanks)

Emissions Scenario

i PTE
: Actual
Year: Any
Tank Cap. 8000 gallons
Kn= 842.1 *Eq 4l
Table 6*
Table 6*

or equivalent diameter if tank is not round

Table 4 (Phoenix data used to simulate site)*

* Section 19.1.2.2.3.3

All Tanks

5.62
14.72

20.34

20.34
0.0557
0.0023
0.0102



Table 4.1A-13 Palen Source Emissions Summary
(Before using the values on this table, the notes presented below should be carefully considered.)

M10 PM25 NOx CO  VOC  SOx PMl

Source Cco vocC SOx
aux blr 1 high 2.74 4.48 1.34 0.747 125 1.25 11.71 27.81 8.24 2.86 4.87 4.87 1.65 2.69 0.808 0.449 0.748 0.748 17550
aux blr 1 low 0.342 448 1.31 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 1.3 0.379 0.0271 0.0451 0.0451 1060
aux blr 1 SU 1.54 451 1.32 0.09 0.23 023 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
aux blr 2 high 2.74 448 1.34 0.747 1.25 125 11.71 27.81 8.24 2.86 4.87 4.87 1.65 2.69 0.808 0.449 0.748 0.748 17550
aux blr 2 low 0.342 4.48 1.31 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 1.3 0.379 0.0271 0.0451 0.0451 1060
aux blr 2 SU 1.54 451 1.32 0.09 0.23 0.23 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
ntp bir 1 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 512 0.756 0.129 0.7 0.7 0.286 0.892 0.132 0.0225 0.122 0.122 2855
ntp blr 2 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 512 0.756 0.129 0.7 0.7 0.286 0.892 0.132 0.0225 0.122 0.122 2855
L-EGS-1 4.72 0.24 0.08 0.04 0.24 0.24 4.72 0.24 0.08 0.04 0.24 0.24 0.47 0.024 0.008 0.0036 0.024 0.024 391.1
L-EGS-2 472 0.24 0.08 0.04 0.24 0.24 472 0.24 0.08 0.04 0.24 0.24 0.47 0.024 0.008 0.0036 0.024 0.024 391.1
S-EGS 2.6 0.32 0.09 0.001 0.07 0.07 26 032 0.09 0.001 0.07 0.07 0.259 0.031 0.009  0.0004  0.007 0.007 447
L-FP-1 3.53 0.68 0.14 0.007 0.12 0.12 3.53 0.68 0.14 0.007 0.12 0,12 0.352 0.068 0.014 0.0007 0.012 0.012 76
L-FP-2 353 0.68 0.14 0.007 0.12 0.12 353 0.68 0.14 0.007 0.12 0.12 0.352 0.068 0.014 0.0007  0.012 0.012 76
S-FP 3.53 0.68 0.14 0.007 0.12 0.12 3.53 0.68 0.14 0.007 0.12 0.12 0.352 0.068 0.014  0.0007 0.012 0.012 76
WSAC 1 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0
WSAC 2 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0
Diesel tanks 0 0 0.0023 0 0 0 0 0 0.0557 0 0 0 0 0 0.0102 0 0 0 0
MWMs Exhaust 0222 0.095 0.103 0.092 0.007 0.007 4.442 1.906 2.052 1.848 0.133 0.133 0.811 0.348 0375 0.337 0.024 0.024 36151
MWM Fug Dust 0 0 0 0 2.85 0.29 0 0 0 0 56.99 5.73 0 0 0 0 104 1.05 0
LDT Exhaust 0.0114 0.1128 0.00945 0 0.00178 0.00177 0274 2708  0.2268 0.004 0.0428  0.0424 0.0499 04942 0.0414 0.0007 0.0078 0.0077  79.52
LDT Fug Dust 0 0 0 0 0.9954 0.21 0 0 0 0 23.89 5.05 0 0 0 0 436 0.92 0
Water Trks Exhaust 0.1714 0.0543 0.0124 0 0.00798 0.00791 4.114 1.3042 0.2964 0.0074 0.1916  0.1899  0.7507 0.238 0.0541 0.0014 0.035 146.3
Water Trk Fug Dust 0 0 0 0 1.574 0.331 0 0 0 0 37.44 7.94 0 0 0 0 6.84 145 0
Max Sum Total 3250 3077 885 207 975 516 5796 7462 2129 13110 343 546 80996
NOx Cco vOoC SOx PM10 PM2.5 NOx CO voC SOx PM10 PM2.5 NOx Cco voC SOx PM10 PM25 CO2e
aux blr 1 high 2.74 4.48 1.34 0.747 1.25 125 11.71 27.81 824 2.86 4.87 4.87 1.65 2.69 0.808 0.449 0.748 0.748 17550
aux blr 1 low 0.342 448 1:31 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 13 0.379 0.0271 0.0451 0.0451 1060
aux blr 1 SU 1.54 451 1,32 0.09 0.23 0.23 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
aux blr 2 high 2.74 448 1.34 0.747 1.25 1.25 11.71 27.81 8.24 2.86 4.87 4.87 1.65 2.69 0.808 0.449 0.748 0.748 17550
aux blr 2 low 0.342 4.48 1.31 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 1.3 0.379 0.0271 0.0451 0.0451 1060
aux blr 2 SU 1.54 451 1.32 0.09 0.23 0.23 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
ntp blr 1 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 5.12 0.756 0.129 0.7 0.7 0.286 0.892 0.132  0.0225 0.122 0.122 2855
ntp blr 2 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 .12 0.756 0.129 07 0.7 0.286 0.892 0.132  0.0225 0.122 0.122 2855
L-EGS-1 4.72 0.24 0.08 0.04 0.24 0.24 472 0.24 0.08 0.04 0.24 0.24 0.47 0.024 0.008 0.0036 0.024 0.024 391.1
L-EGS-2 4.72 0.24 0.08 0.04 0.24 0.24 4.72 0.24 0.08 0.04 0.24 0.24 0.47 0.024 0.008 0.0036 0.024 0.024 391.1
S-EGS 2.6 0.32 0.09 0.001 0.07 0.07 2.6 0.32 0.09 0.001 0.07 0.07 0.259 0.031 0.009 0.0004 0.007 0.007 447
L-FP-1 3.53 0.68 0.14 0.007 0.12 0.12 3.53 0.68 0.14 0.007 0.12 0.12 0.352 0.068 0.014  0.0007  0.012 0.012 76
L-FP-2 3563 0.68 0.14 0.007 0.12 0.12 3.53 0.68 0.14 0.007 0.12 0.12 0.352 0.068 0.014 0.0007 0.012 0.012 76
S-FP 353 0.68 0.14 0.007 0.12 0.12 3.53 0.68 0.14 0.007 0.12 0.12 0.352 0.068 0.014  0.0007 0.012 0.012 76
WSAC 1 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0
WSAC?2 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0
Diesel tanks 0 0 0.0023 0 0 0 0 0 0.0557 0 0 0 0 0 0.0102 0 0 0 0
SCAQMD Base Total 6.08 296  1.03 2.01 44619
BT it AR e A

SOx PMI0 PM25 NOx CO  VOC  SOx PM10 PM25 NOx CO  VOC  SOx PMI0 PM25 COZe
e bir 1 High 274 448 134 0747 125 125 1171 2781 824 286 487 487 165 269 0808 0449 0748 0748 17550



aux blr 1 low 0.342 4.48 131 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 I3 0.379 0.0271  0.0451  0.0451 1060

aux blr 1 SU 1.54 451 1.32 0.09 0.23 0.23 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
aux blr 2 high 2.74 4.48 1.34 0.747 125 1.25 11.71 27.81 8.24 2.86 4.87 4.87 1.65 2.69 0.808 0.449 0.748 0.748 17550
aux blr 2 low 0.342 4.48 131 0.0933 0.156 0.156 0 0 0 0 0 0 0.0992 1.3 0.379 0.0271  0.0451  0.0451 1060
aux blr 2 SU 1.54 4.51 132 0.09 0.23 0.23 0 0 0 0 0 0 0.24 0.4 0.12 0.01 0.03 0.03 317
ntp bir 1 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 5.12 0.756 0.129 0.7 0.7 0.286 0.892 0.132 0.0225 0.122 0.122 2855
ntp blr 2 0.11 0.366 0.054  0.00925 0.05 0.05 1.54 5.12 0.756 0.129 0.7 0.7 0.286 0.892 0.132 0.0225 0.122 0.122 2855
WSAC 1 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0
WSAC 2 0 0 0 0 0.015 0.015 0 0 0 0 0.18 0.18 0 0 0 0 0.015 0.015 0

SCAQMD Offset Total 9.46 27.67 8.05 1.88 3.40 3.40 26.50 65.86 17:99 598 11.50 11.50 4.55 10.56 2.88 1.02 1.92 1.92 43564

~ SCAQMD 30DA - 2738 6806 1859 618 1188  11.88
R A Ibsthr e TRRea bt s /- - THETERe s b M L A =) F e R MRS A AN S eNe
VOC  SOx PM25  NOx Cco VOC  SOx PM10 PM25 NOx co VOC  SOx PMIO PM25 CO2e
aux blr 1 high 134 0747 125 125 1171 2781 824 2.86 487 487 1.65 269 0808 0449 0748 0748 17550
aux blr 1 low 0342 448 131 00933 0156  0.156 0 0 0 0 0 0 00992 13 0379 00271 00451 0.0451 1060
aux blr 1 SU 1.54 451 1.32 0.09 023 023 0 0 0 0 0 0 024 0.4 0.12 0.01 0.03 0.03 317
aux blr 2 high 274 4.48 134 0747 125 125 1171 2781 824 2.86 487 487 1.65 269 0808 0449 0748  0.748 17550
aux blr 2 low 0342 448 131 00933 0156  0.156 0 0 0 0 0 0 00992 13 0379 00271 00451 00451 1060
aux blr 2 SU 1.54 451 1.32 0.09 023 0.23 0 0 0 0 0 0 024 04 0.12 0.01 0.03 0.03 317
ntp blr 1 011 0366 0054 000925 0.5 0.05 1.54 512 0756 0129 0.7 07 0286 0892 0132 00225 0122 0122 2855
ntp blr 2 011 0366 0054 000925  0.05 0.05 1.54 512 0756  0.129 0.7 07 0286 0892 0132 00225 0122 0122 2855
L-EGS-1 472 024 0.08 0.04 024 0.24 472 024 0.08 0.04 024 024 047 0024 0008 00036 0024 0024  391.1
L-EGS-2 472 0.24 0.08 0.04 0.24 0.24 472 024 0.08 0.04 0.24 024 047 0024 0008 00036 0024 0024 3911
S-EGS 26 032 009 0001 007 0.07 26 032 009 0001 007 007 0259 0031 0009 00004 0007 0007 447
L-FP-1 3.53 0.68 014 0007 012 0.12 3.53 0.68 014 0007  0.12 012 0352 0068 0014 00007 0012 0012 76
L-FP-2 353 0.68 014 0007 012 0.12 353 0.68 014 0007  0.12 012 0352 0068 0014 00007 0012 0012 76
S-FP 3.53 0.68 014 0007  0.12 0.12 3.53 0.68 0.14 0007 012 012 0352 0068 0014 00007 0012 0012 76
WSAC 1 0 0 0 0 0015 0015 0 0 0 0 0.18 0.18 0 0 0 0 0015 0015 0
WSAC 2 0 0 0 0 0015 0015 0 0 0 0 0.18 0.18 0 0 0 0 0015 0015 0
Diesel tanks 0 0 0.0023 0 0 0 0 0 0.0557 0 0 0 0 0 0.0102 0 0 0 0
 PSDTotal 1085 296 201 201 44619
PR SRR R T AR
Notes:

Hourly Values

1. this table does not account for the run "spacing" of the various IC engines, i.e., only one engine is run in any hour.

2. for each aux boiler, it should be noted that you cannot have a SU/low load hour and a full load hour at the same time.

Daily Values

3. this table assumes that all the IC engines are run for readiness/maintenance testing on the same day.

4. this table assumes each aux boiler has one cold start per day, with all other transient starts at warm conditions (i.e., a low load hour for emissions purposes).
5. for SCAQMD 30 DA, the maximum days per month is 31.

Annual Values

6. annual values incorporate all operating modes.



Table 4.1A-14

Assumptions:

Palen Solar - Commissioning Activity Emisisons Estimates

1. no commissioning activity for the various stationary diesel engines is required.

2. no commissioning activity for the various mobile site support vehicles is required.

3. no commissioning activity will be required for the WSACs
4. commissioning activities will be confined to the Aux and NTP boilers

Commissioning Schedule:

Aux Boilers (each):
4 hours (cold start mode)
4 hours (warm start mode)
12 hours (at low load-25%)
12 hours (at medium load-50%)
8 hours (at high load-100%)
Total hours: 40

. for startups (cold or warm) use SU emissions factors

. for low loads<=25% use the low load emissions factors.
. for loads >25%, use the 25-100% load emissions factors.
. assume 31.1 mmbtu/hr for SU

. assume 63 mmbtu/hr for low load hours (<=25%)

. assume 125 mmbtu/hr for medium load hours (50%)

. Assume 249 mmbut/hr for high load hours (100%)

W AW bs WK -

Emissions Factors:

Pollutant SU Lowload High Load
Nox 0.088 0.011 0.011 Ib/mmbtu
CO 0.146 0.144 0.018  Ib/mmbtu
vocC 0.043 0.042 0.0054  Ib/mmbtu
SOx 0.003 0.003 0.003  Ib/mmbtu
PM10/2.5 0.01 0.005 0.005 Ib/mmbtu

Calculated heat input during commissioning period:

Su: 249 mmbtu/period
Low load: 756 mmbtu/period
Medium load: 1500 mmbtu/period
High load: 1992 mmbtu/period

Total 4497 mmbtu/period

Commissioning Emissions for One Plant:
Emissions per Period, 1bs

Nox (6[0] vocC SOx PM10/2.5
SU 21.89 36.32 10.70 0.75 2.49
Low Load 8.32 108.86 31.75 227 3.78
Med Load 16.50 27.00 8.10 4.50 7.50
High Load 2191 35.86 10.76 5.98 9.96
Total  68.62 208.04 61.31 13.49 2373
Commissioning Emissions for Two Plants:
Nox CcO vOC SOx PM10/2.5
137.2448  416.0896  122.6144  26.9808 47.456
Total All Boiler Commissioning Emissions:
LBS per Period
Nox Cco voC SOx PM10/2.5 CO2e
140 424 130 28 49 540309

270.2

tons

Commissioning Schedule:
NTP Boilers (each):

4 hours (cold start mode)

4 hours (at low load-25%)

6 hours (at medium load-50%)
6 hours (at high load-100%)
Total hours: 20

1. use high load emissions factors for all hours

2. assume 2.5 mmbtu/hr for low load and SU hours (25%)
3. assume 5 mmbtu/hr for medium load hours (50%)

4. assume 10 mmbtu/hr for high load hours (100%)

Emissions Factors:

Pollutant  High Load
Nox 0.011 Ib/mmbtu
CcO 0.036  Ib/mmbtu
VvOoC 0.033  Ib/mmbtu
SOx 0.003  Ib/mmbtu
PM10/2.5 0.005  Ib/mmbtu

Calculated heat input during commissioning period:

Low load: 20 mmbtu/period
Medium load: 30 mmbtu/period
High load: 60 mmbtu/period

Total 110 mmbtu/period

Commissioning Emissions for One Plant:
Emissions per Period, lbs

Nox Cco vOC SOx PM10/2.5

1.21 3.96 3.63 033 0.55
Commissioning Emissions for Two Plants:

Nox Cco voC SOx PM10/2.5

242 7.92 7.26 0.66 14
Cumulative CO2e EF: 117.285  lbs/mmbtu
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Palen - West / East Field ’ 12/6/2012
Summary Emissions Calculations: Annual Emissions
Adjusted Average Emissions, tons per year
Total Number rating Operating Operating
Equipment of Units Size/Rating (average) Hours/yr Hours/d NOx S02 co voc PM10 PM2.5 GHG
Auxiliary boiler
1) for SRSG warm&cooling/ Turbine Boosting mode 2 249 MMBtu/hr 1202 3.5 1.7 0.5 2.8 0.8 0.8 0.8 18,017
2) during Aux boiler warm startup ~12.5% MCR load 2 249 31.13 MMBtu/hr 580 1.7 0.1 0.0 1.0 0.3 0.1 0.1 840
Nighttime boilers (1) (2) 2 10 MMBtu/hr 4872 0.3 0.1 0.9 0.8 0.1 0.1 2,833
Power Plant Emergency engines 2 2500 kw 200 4.3 0.0 0.3 0.1 0.0 0.0 375
Common area emergency engine ds 250 kw 200 0.3 4.0E-03 0.03 0.01 0.01 0.01 41
Fire pump engines 3 200 hp 200 0.11 2.0E-03 0.07 0.01 0.01 0.01 21
WSACs 2 4000 gpm 2000 12 - - 0.03 0.03 =
Total 2.7 1.2 12.2 58 2.3 24 39002.9
Threshold
Total annual natural gas use MMBtu/yr calculated per plant by model for West Plant by model for East Plant
Total annual Diesel use 11,043 MMBtu/yr 225,336 for start-up/cool-dowm/nightwatch 225,814 for start-up/cool-dowm/nightwatch
138,880 For MWe 145,167 For MWe
1. NPB (night time boiler)- 13 hours (annual average) of normal operation at full load during night plus 1 hour startup
2. NPB startup emission level is not considered
An assumption is that Ib/hr emission rate during startup is the same as full load for both aux boiler and NPB. Actual startup duration is 20-40 min (depends on boiler's drum temperature) Total 365 days/yr
Days of operation (SRSG start-ups) 348 days/yr
Cloudy days/ plant maintenance 17 days/yr

Adjusted for Days with Boosting Mode Days - without Boosting Mode 300 days 48 days
partial load (Solar Boiler operation ~ 11 hr) (Solar Boiler operation ~ 7 hr) Days with Boosting Mode Days - without Boosting Mode
Auxiliary Boiler MOO Boiler Load, % | MMBTU/hr Schedule Di:‘a”t'i":r:’er’:m Schedule DE:‘:}‘::‘E::M T - —
Aux Boiler startup from warm standby 125 314 5:20 - 6:00 40.0 7:20 - 8:00 40.0 200.0 6,225 32.0 996
Solar Boiler Piping heating (morning) with aux boiler steam 90 224.1 6:00 - 7:00 60.0 8:00 - 9:00 60.0 300.0 67,230 48.0 10,757
Aux Boiler bottled up/warm stand by 0 7:00-12:10 9:00-12:10
Aux Boiler startup from warm standby 125 3151 12:10-12:30 30.0 12:10-12:30 30.0 150.0 4,669 24.0 747
Aux Boiler bottled up/warm stand by 0 12:30-14:30 12:30-15:40
Aux Boiler startup from warm standby 12,5 31.1 14:30-15.00 30.0 150.0 4,669
IP turbine boosting mode (aux boiler) 50 124.5 15:30 - 16.00 30.0 150.0 18,675
total - hours/year 100 249.0 16:00 - 17:30 90.0 450.0 112,050
750.0 80 199.2 17:30 - 18:00 30.0 150.0 29,880
Aux Boiler startup from warm standby 12.5 333 15:40-16:00 30.0 24.0 747
Solar Boiler Piping cooling (evening) with aux boiler steam 70 174.3 18:00 - 19:00 60.00 16:00 - 17:00 60.0 300.0 52,290 48.0 8,366
295,688 21,613
Turbine Startups/ Aux Boiler Operation at 12.5% load (high emission) 580|hr/yr 1.7 hours/day (eq)@31.1 MMBtu/hr
Type of startup shutdown 5 :
period year Aux Boiler Operation at 25-100%MCR 1446.0|hr/yr 3.5 hours/day (eq)@249MMBtu/hr
Very Cold startup ~ 80 hours 3 Aux Boiler Operation at 25-100%MCR (average, equiv to full load of operation) 1202.0|hr/yr
Cold startup ~ 36 hours 10
Warm startup 43 Bours 210 Total annual natural gas use ( not incl NPB and 12.5 % Aux boiler operation)MMBTU/yr
(daily start-up) Adjusted Aux Boiler rating (SRSG warm&cooling/ Boosting mode) MMBtu/hr (equiv) if use 1446 hr operation at diff loads
Warmistartup ~ 16 hours 125
(daily start-up, winter )
348




:n - 250MW Plant + TES
Consumption Daily Operating Hours

Palen - 250 MW - East Field
Operation Hours
Adjusted for | Days with Boosting Mode ays - without Boosting Mo Days of operation (SRSG start-ups) 348 days/yr
Auxiliary partial load }Solar Boiler operation ~ 11 hiSclar Boiler operation ~ 7 h) Days with Boosting Mode 300 days/yr
Boiler BT Equivalent
£ . 3 quivalen 5 ? 2
Auxiliary Boiler MOO Boiler Load, % MMBTU/hr | Schedule S s Schedule Duration, Days - without Boosting Mode
4 min 48 days/yr
Aux Boiler startup from warm standby 125 311 5:20 - 6:00 40.0 7:20 - 8:00 40.0
Solar Boiler Piping heating (morning) with aux boiler st 90 224.1 6:00 - 7:00 60.0 8:00 - 9:00 60.0
Aux Boiler bottled up/warm stand by 0 7:00-12:10 9:00-12:10 r Annual gas consumption J
Aux Boiler startup from warm standby 125 311 12:10-12:30 20.0 12:10-12:30 20.0
Aux Boiler bottled up/warm stand by (o] 12:30-14:30 12:30-15:40 Total Gas Use Oberation
7 Auxiliary Boiler ratal (BHV) giouts
su Aux Boiler startup from warm standby 125 31.1 14:30 -15.00 20.0 Description MWth (HHV) hrs
IP turbine boosting mode (aux boiler) 50 124.5 15:30 - 16.00 30.0 MMBtu
total - hours/year 100 249.0 16:00 - 17:30 $0.0 SuU Start-Up 22,344 94,122 812
717.5 80 199.2 17:30 - 18:00 30.0 su Cool-Down 21,162 89,142 348
Aux Boiler startup from warm standby 125 311 15:40-16:00 20.0 su IP turbine boosting mode 34,462 145,167 750
Solar Boiler Piping cooling (evening) with aux boiler stq 70 174.3 18:00 - 19:00 60.00 16:00 - 17:00 60.0 NPB Nightwatch 10,101 42,550 4,020
NPB Night Preservation 100 10 19:00 - 06:00 660.00 17:00 - 08:00 900.0 370,981
Annual gas consumption
ELECTRICAL Annual Average Electricity Production
OUTPUT, MWhe Gas Use, HHV
Electrical
Palen TOTAL Nightwatch Start-Up CoolDown Generation
East Field (MMBtu) (MMBtu) (MMBtu) (MMBtu)
January 46,336 4,450 7,968 7,719 4,542 Plant Capacity Hgi%s?;ts Annual Production (MWh, Net) Prﬁggztailm
February 42,665 3,220 7,221 6,225 6,154 (Nominal MW, net) {maximum) Sc(;lsaégg)ler gz}{e??; Total MWh, Gross)
March 63,277 3,520 7,718 7,470 8,400 Solar Plant 2 — East Fiel{250 MW 85,000 701,800 5,300 | 707,100 784,000 |
April 63,326 3,380 8,217 7,470 9,072 0.75%
May 73,171 3,140 8,715 7,719 8,321 (*) Contribution to Electricity Production
June 76,452 2,880 7,470 7,470 24,528
July 68,824 3,250 7,968 7,719 21,822
August 67,266 3,440 7,968 7,719 21,769
September 63,439 3,530 7,470 7,470 17,638
October 56,286 3,810 8,715 7,718 9,023
November 50,844 4,060 7,470 7,470 7.229
December 34,712 3,870 7,221 6,972 6,669
707,098 42,550 94,122 89,142 145,167 370,981I
Number of Hours of Operation by Actual Load (Solar & Storage) MWt & Temperature
Ambient 5 YA {
Temperatur | T X S
PB efficiency 27% e 0412 | - 1122225 225-281 281422 | 422450 450-506 | 506-562 | 562633 | TOTAL
Total
electrical
output 707,098 MWhe -1-12°C 0 5 27 17 20 i 5 64 145
Gas Use [% of electrical contribution, design Point storage eff.]
Total MWth |Total MWhe 12 -200C [¢] 8 36 39 45 43 44 395 610
Gas for Start-Up 0.9% 22,344 6,033 20 - 280C 0 5 35 52 60 43 91 615 901
Gas for CoolDown 0.8% 21,162 5,714 28 -360C 0 1 14 33 54 47 91 643 883
Gas for MWe 1.3% 34,462 9,305 36 -400C 0 0 1 10 16 23 21 270 341
Gas for Night Preservation 0.4% 10,101 2,727 40 - 420C 0 0 2 12 10 20 181 231
42 - 440C 0 0 0 4 v 17 9 167 204
44 - 48°C 0 0 0 0 5 4 4 149 165
TOTAL HRS 0 19 115 161 219 194 288 2,484 3,480
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[Paten - 250 MW - West Field

Operation Hours

UPDATE -06-Dec-2012

Adjusted for partial Days with Boosting Mode | Days - without Boosting Mode Days of operation (SRSG start-ups) 348 days/yr
Mrsiiiary load (Solar Boiler operation ~ 11 hr} | (Solar Boiler operation ~ 7 hr) Days with Boosting Mode 300 days/yr
i Equivalent 2
Boiler ! » : % Equivalent : 5
Auxiliary Boiler MOO Boiler Load, % MMBTU/hr Schedule Duration, Schedule SRy Days - without Boosting Mode
min & 48 days/yr
Aux Boiler startup from warm standby 12.5 31.1 5:20 - 6:00 40.0 7:20 - 8:00 40.0
Solar Boiler Piping heating (morning) with aux boiler stea 90 224.1 6:00- 7:00 60.0 8:00 - 9:00 60.0
Aux Boiler bottled up/warm stand by Y 7:00-12:10 9:00-12:10 ] Annual gas consumption
Aux Boiler startup from warm standby 125 31.1 12:10-12:30 20.0 12:10-12:30 20.0
Aux Boiler bottled up/warm stand by 0 12:30-14:30 12:30-15:40 Total Gas Use|  OPeration
R Auxiliary Boiler jLotal (HHV) LTI
suU Aux Boiler startup from warm standby 12.5 313 14:30-15.00 20.0 Description MwWth (HHV) hrs
IP turbine boosting mode (aux boiler) 50 124.5 15:30 - 16.00 30.0 MMBtu
total - hours/year| 100 249.0 16:00-17:30 90.0 SU Start-Up 22,226 93,624 812
717.5 80 1992 17:30-18:00 30.0 suU Cool-Down 21,162 89,142 348
Aux Boiler startup from warm standby 125 311 15:40-16:00 20.0 su :’a:‘lsft:"':que 32,970 138,880 750
Solar Boiler Piping coocling (evening) with aux boiler stean] 70 174.3 18:00 - 19:00 60.00 16:00 - 17:00 60.0 NPB Nightwatch 10,106 42,570 4,020
NPB Night Preservation 100 10 19:00 - 06:00 660.00 17:00C - 08:00 500.0 364,216
Annual gas consumption
[ECECTRICALOUTPUT, e R
MWhe Gas Use, HHV Annual Average Electricity Production
Electrical
Palen TOTAL Nightwatch Start-Up CoolDown Generation
West Field (MMBtu) (MMBtu) (MMBtu) [MNTEE)
) Plant Capacity N_o_ of Annual Production (MWh, Net) A"””?I
anuary 46,300 4,450 7,968 7,719 4,483 Heliostats vt
lominal MW, 7 Solar Boiler 2 oil
February 42514 3,220 7,221 6,225 5,989 2 o (ségf;; ks G(a? sotel  ota )
March 63,115 3,520 7,719 7,470 7,788 Solar Plant 1 — West Field250 MW 85,000 700,100 5,100 705,200 781,400
April 63,174 3,400 77119 7,470 8,416 0.72%
May 73,139 3,140 8,715 AL 7,528 {*) Contribution to Electricity Production
June 76,419 2,880 7,470 7,470 22,623
July 68,871 3,250 7,968 7,719 21,393
August 67,282 3,440 7,968 7,719 20,751
September 63,427 3,530 7,470 7,470 18,035
October 55,993 3,810 8,715 7,719 8,365
November 50,531 4,060 7,470 7,470 7,135
December 34,419 3,870 7,221 6,972 6,374
705,184 42,570 93,624 89,142 138,880 364,2161
PB efficiency 26% Number of Hours of Operation by Actual Load (Solar & Gas) MWt & Temperature
Total electrical Ambient
output 705,184 MWhe Temperature 0-17 17-105 105-193 193-281 281-370 370-458 458-546 | 546-634 TOTAL
Gas Use [% of electrical contribution, design Point storage eff.]
Total MWth Total MWhe -1-12°C 0 6 29 21 12 6 13 53 140
Gas for Start-Up 0.8% 22,226 5,801 12 -200C 0 5 25; 41 46 36 53 386 602
Gas for CoolDown 0.8% 21,162 5,523 20 - 280C [ 2 38 52 54 44 102 603 895
Gas for MWe 1.2% 32,970 8,605 28 - 360C 0 1 15 31 53 46 86 649 881
Gas for Night Preservation 0.4% 10,106 2,638 36 -400C 0 0 1 10 15 21 26 268 341
40 -420C 0 0 2 3 13 12: 17 184 231
42 -440C 0 [¢] 0 4 2 21 9 168 204
44 -48°C 0 0 0 [¢] 3 6 3 153 165
TOTAL HRS 0 14 120 162 198 192 309 2,464 3,459




{Aux Boilers Ssummery |

[Aux Boiler (25%-100% Load) |

Emissions Calculations:
Boilers:

24

9 MMBtu/hr boilers
1 units total/plant

Emission Rate
ppmvd @ 3%

Pollutant 0, Ib/MMBtu
NO, 9 0.011
SO, * 1.7 0.003
co 25 0.018
VOC 12.6 0.0054
PM10** = 0.005
PM2.5%* - 0.005

kg/MMBtu GWP
Co2 (3) 52.870 1
CH4 (4) 9.00E-04 21
N20 (4) 1.00E-04 310
CO2e

0.005 Ib PM/MMBtu (per NG-fired gas turbine test results)

* Based on maximum natural gas sulfur content of 0.75 grains/100 scf.

** Based on natural gas-fired gas turbine test results

[nighttime Boilers

Emissions Calculations:

0 MMBtu/hr boilers
1 units total/plant

Boilers:
Emission Rate
ppmvd @ 3%

Pollutant 0, Ib/MMBtu
NO, 0.011
S0, * 7 0.003
co 50 0.036
voC 10 0.033
PM10** ~ 0.0000
PM2.5%* - 0.0000

kg/MMBtu Gwp
€02 (3) 52.870 1
CH4 (4) 9.00E-04 21
N20 (4) 1.00E-04 310
cO2e

0.005 |b PM/MMBtu (per NG-fired gas turbine test results)
* Based on maximum natural gas sulfur content of 0.75 grains/100 scf.
** Based on natural gas-fired gas turbine test results

12/6/2012

lAux Boiler (12.5% Load)

]

Emissions Calculations:
Boilers:

1 MMBtu/hr boilers
1 units total/plant

Emission Rate
ppmvd @
Pollutant 3% 0, Ib/MMBtu

NO, 9 0.011
SO, * 17 0.003
co 25 0.144
voC 12.6 0.042
PM10** - 0.005
PM2.5%* - 0.005

kg/MMBtu GWP
€02 (3) 52.870 1
CH4 (4) 9.00E-04 il
N20 (4) 1.00E-04 310
CO2e

0.005 Ib PM/MMBtu (per NG-fired gas turbine test results)
* Based on maximum natural gas sulfur content of 0.75 grains/100 scf.
** Based on natural gas-fired gas turbine test results




Emissions from Mirrors Cleaning Activities ]

12/6/2012

FFT MWM Operation: assume 2013 MY onroad-certified engine

Cleaning operations occur: 365 days/y
20 hr/day average

310 HP (each)

17.6 gal fuel/hr per FFT MWM

352 gal fuel/day per FFT MWM
2,700 VMT/y per FFT MWM

Number of Vehicles per Plant:

West / East Field s PR
Pollutant Emission Factor Units

NO, 2.332 {g/mi

SO, 0.21{1b/1000 gal
Cco 2.027 {g/mi

VOoC 0.951 {g/mi
PM10/PM2.5

(combustion) 0.038{g/mi

PM10 (road dust) 0.3]lb/VMT
PM2.5 (road dust) 0.03 {Ib/VMT

NT MWM Operation: assume Tier 4 certified nonroad engine

Cleaning operations occur: 365 days/y
20 hr/day average

145 HP (each)

8.8 gal fuel/hr per NT MWM

176 gal fuel/day per NT MWM
4,000 VMT/y per NT MWM

Number of Vehicles per Plant:

West / East Field

Pollutant Emission Factor Units
NOy 0.276|g/bhp-hr
e 0.21{Ib/1000 gal
co 0.087 |g/bhp-hr
voC 0.1314 g/bhp-hr
PM10/PM2.5

(combustion) 0.0092 |g/bhp-hr
PM10 (road dust) 0.17 {Ib/VMT
PM2.5 (road dust) 0.02 {lb/VMT




WSACs

Typical Worst-Case Design Parameters

Water Flow Rate, 10E6 lbom/hr 2.00
Water Flow Rate, gal/min 4000
Drift Rate, % 0.0005
Drift, Ibm water/hr 10.00
PM10 Emissions based on TDS Level

TDS level, ppm 1500
PM10, Ib/hr 0.015
PM10, Ib/day 0.180
PM10, tpy 0.015
Based on 2000 hrs/yr

12 hrs/day

12/6/2012
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1. INTRODUCTION

This document describes the auxiliary boilers used in the 250MW Subcritical
Solar Thermal Power Plant System:

* Start-up boiler

¢ Night preservation boiler

A b 24 hfahhiVas

v LRIy TOTTCITT

dependent=SuperHeater)=

Auxiliary Boiler

250 MW Plant w/o TES

250 MW Plant w/ TES

Description
Start-up boiler Included Included
NPB Included Included

FS=t Iehuded ;!huﬁ_

Definitions & Abbreviations

Definitions

ACC Air Cooled Condenser

BFP Boiler Feed Pump

BFPT Boiler Feed Pump Turbine
ISH Independent Superheater
MBFP Main Boiler Feed Pump
MCR Maximum Continuous Rating
NPB Night Preservation Boiler

SH Superheater

SRSG Solar Receiver Steam Generator
STG Steam Turbine-Generator
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STARTUP AUXILIARY BOILER

This auxiliary boiler will be used during the morning start-up cycle before the
sun rises to preheat the superheater (SH) panels and the piping of the Solar
Receiver Steam Generator (SRSG) so that solar flux will maximize output in
minimal time. It is also used for: SRSG hot restart; to provide augmentation
steam during the few expected cloudy days; or to boost the turbine to increase the
power output.

This auxiliary boiler will provide auxiliary steam to the gland systems during the
plant start-up, and to the Main Boiler Feed Pump (MBFP) turbine when the
turbine extraction steam is not available.

Table 1: Auxiliary Start-up Boiler Steam Parameters

Steam

Capacity
(249 MMBtu/hr)

Operating
Temperature

Operating Pressure

kg/sec Ibs/hr

°c

°F

bara

psia

Superheated

~23.3(1) | ~ 185,000

410

770

~45

~650

Note: The boiler steam flow (~ 21 to 24 kg/s) will vary depending on the temperature
in the deaerator (~ 150 to 187°C).

The startup auxiliary boiler and its blowdown system will be designed to produce
steam quality that meets the turbine steam quality requirements.

The auxiliary boiler feed pump (BFP) will supply spray water to the SRSG
auxiliary steam attemperation stations during the SRSG cold/warm startup and
hot restart.

The auxiliary BFPs shall have enough capacity to feed both the auxiliary boiler
and auxiliary steam attemperators at 100% maximum continuous rating (MCR) if
spray water is required for processes external to the auxiliary boiler.

Adequate thermal insulation and a flue gas isolation damper shall be provided to
reduce heat loss when the boiler is in standby mode.

The boiler subsystems will include start-up bypasses to the air cooled condenser
(ACC), de-superheater stations, and associated piping, valves, and instruments.
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AUXILIARY NIGHT PRESERVATION BOILER

The Night Preservation Boiler (NPB) will be a standard commercial packaged
boiler that produces superheated steam, with a separate, standalone electric heater
for further steam superheating. The NPB will provide superheated steam to the
steam turbine-generator (STG) and boiler feed pump turbine (BFPT) gland
systems overnight and during other shutdown periods when steam is not
available from the SRSG and startup auxiliary boiler. The NPB will also provide
pegging steam (saturated) to the deaerator during these shutdowns.

The electrical gland steam superheater installed downstream of the NPB will
allow adjustment of the gland steam temperature in accordance with the STG
metal temperature.

The boiler and electrical superheater steam parameters are specified in Table 2.

Table 2: NPB & Electrical Superheater Steam Parameters*

Capacity Operating Temperature Operating Pressure
Steam (10 MMBtu/hr)

kg/sec Ibs/hr c °F bara

psia

NPB Outlet ~ 1.3 ~ 10,000 260 500 ~12

=175

Electrical ~0.63 ~ 5,000 400 752 ~12
SH Outlet

~175

Note: (*) The actual figures (flow, temperature and pressure) shall be determined on
the basis of the STG and BFPT Manufacturers’ data

The NPB boiler and its blowdown system will be designed to produce steam
quality that meets the turbine steam quality requirements.

The NPB shall have its own deaerator. A dedicated chemical injection skid shall
be provided for dosing amine and oxygen scavenger to feedwater of the NPB.
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OPERATION & EMISSIONS

The boilers will be provided with ultra-low-NOx burners and flue gas
recirculation to minimize NOx emissions.

Table 4: Number of Operation Hours of Start-up/ NPB Auxiliary Boilers —

w/o TES
For Plant For Power | Nighttime Notes
Boiler Startup Generation
Operation | /Shutdown (Boosting
Cooling mode)
Start-up ~ 800 hr/year | ~900 hr/year Equivalent to
Boiler ~ 2 hr/day ~ 3 hr/day full load
~ 12 hr/day in summer | Equivalent to
NPB ~ 16 hr/day in winter | full load
~ 5,000 hr/year

Table 5: Number of Operation Hours of Start-up/ NPB / ISH Auxiliary
Boilers — w/ TES

For Plant For TES Nighttime Notes
Boiler Startup Discharge
Operation | /Shutdown mode
Cooling
Start-up ~ 800 hr/year Equivalent to
Boiler ~ 2 hriday full load
~ 12 hr/day in summer | Equivalent to
NPB ~ 16 hr/day in winter full load
~ 5,000 hr/year
Zebiday Equivalentto—
USH e —— LS (o7 (S E—
A"AA AR N ly\/Ul
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The emission limits for the auxiliary boilers throughout the turndown range
(normal operation) are expected to be as shown in Table 6.

Table 6: Start-up Boiler’s Maximum Emissions

Pollutant Auxiliary Boiler

ppmvd @ 3% 02 Ib/MMBtu
NOx 9.0 0.011
SO2* 107 0.0021
co 25 0.018
VvOC 12.6 0.0054
PM10 N/A 0.005

* Based on maximum natural gas sulfur content of 0.75 grains/100 scf.

The NPB shall be designed for ¢ ppmvd NOx and 50 ppmvd CO.

The ISH aux. boiler's emissions — TBD

Table 7 and Figures 1 and 2 represent an approximation of the expected natural
gas consumption pattern for 250M W Plant w/o TES.

Table 7: Expected Natural Gas Consumption Pattern —250MW Plant w/o TES

Hour 01-04 | 05 06 07 08 | 09-10 | 11 12 13 14 15 16 17 18 | 19-24

June-September,
MMBtu/hr 10 35 | 150 0 0 0.| 25 0 0 25 65 249 65 150 10

October-May,
MMBtu/hr 10 10 10 | 35 | 150 0 0 25 0 0 25 150 10 10 10

Title: 250MW Power Plant — Auxiliary Boilers Confidential and Proprietary
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TABLE 1
Equipment List and Ratings

Equipment Number

Description

Equipment Rating

0-ELV-GEN-001

1- EMV-GEN-001

2- EMV-GEN-001
0-FP-CP-001
1-FP-CP-001
2-FP-CP-001

Emergency Diesel Generator, Common Area
Emergency Diesel Generator, Power Block #1
Emergency Diesel Generator, Power Block #2
Diesel Fire Water Pump, Common Area
Diesel Fire Water Pump, Power Block #1
Diesel Fire Water Pump, Power Block #2

250 eKW, 480 VAC

2,500 eKW, 4,160 VAC

2,500 eKW, 4,160 VAC

4000 GPM @ 323 TDH, 581 BHP.
57000 GPM @ 323 TDH, 609/ BHP
51000 CPM @ 323 TDH, 609 BHP
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Table 2

Emissions Data
Emergency Diesel Generators

Document:  459892-PSEGS-DOC-001 - ~ By: CH2M HILL
Client: BrightSource Industries Israel Date: 19 DEC 2012
Project: Palen Solar Electric Generating Facility Revision: 1
ATTRIBUTE 1 2 3 REMARKS
Description: Common Area Power Block #1 Power Block #2
Emergency Diesel Emergency Diesel Emergency Diesel
Generator Generator Generator

Equipment Number:

0-ELV-GEN-001

1-EMV-GEN-001

2-EMV-GEN-001

Quantity: 1 1 1
Manufacturer: Caterpillar Caterpillar Caterpillar
Model: CAT C9 ATAAC CAT 3516C-HD ATAAC | CAT 3516C-HD ATAAC
Model Year: 2014 2014 2014 Assumed Year of Purchase
Rated Horsepower:
Generator Power Output: 250 ekW 2,500 ekW 2,500 ekW
EPA Tier: 3 4 4
Manufacturer Emission Data Sheet: See Attachment 1 See Attachment 2 See Attachment 2
Technical Data Sheet showing engine See Attachment 1 See Attachment 2 See Attachment 2
exhaust temperature, flow, fuel
usage:
Engine Stack Height 16.00 20.00 20.00 Elevation above grade (feet)
Stack Outlet Elevation 660.50" £565:50 555.50 Elevation (feet)
Engine Stack Diameter 7.00 20.00 20.00 (Inches)
Exhaust Direction Vertical Vertical Vertical
Exhaust Cap or Flapper: Neither Neither Neither Vertical Stack with Drain
Stack Location: N'71,958.06 N 77,275.88 N 72,563.45 Project Grid (feet)
E 32,996.29 - E34,419.55 E 41,308.27 Project Grid (feet)
N 3,728,396:186 N'3,730,020.069 N 3,728,599.323 UTM Coordinates NAD 83 (meters)
E 664,165.167 E 664,587.004 E 666,697.033 UTM Coordinates NAD 83 (meters)
Manufacturer of Verified Diesel N/A N/A N/A
Emission Control System (VDECS):
Model of VDECS: N/A N/A N/A

Copyright © 2012 CH2M HILL




Table 2

Emissions Data
Emergency Diesel Generators

Document:  459892-PSEGS-DOC-001 ~ By: CH2M HILL
Client: BrightSource Industries Israel Date: 19 DEC 2012
Project: Palen Solar Electric Generating Facility . Reuvision: 1
ATTRIBUTE 1 2 3 REMARKS

Description: Common Area Power Block #1 Power Block #2

Emergency Diesel Emergency Diesel Emergency Diesel

Generator Generator Generator

Equipment Number: 0-ELV-GEN-001 1-EMV-GEN-001 2-EMV-GEN-001
Maximum Usage: hours/day, 52 hrslyr 52 hrslyr 52 hrslyr Weekly test of 1 hour or less

hours/quarter, hours/year:

Description of other equipment
powered (lights, construction office,
etc.)

Control System, Control
Room Lights and HVAC
Equipment

Emergency Electrical
Bus, Lubricating Oil
Systems, Turbine
Turning Gear

Emergency Electrical
Bus, Lubricating Qil
Systems, Turbine
Turning Gear

Maximum length of time that the unit
will remain in the same footprint:

Life of the Plant

Life of the Plant

Life of the Plant

If the unit will be moved, reason for
move (i.e., shorten haul distances).

No unit movement
anticipated

No unit movement
anticipated

No unit movement
anticipated

Site plan of where engine will be
located, showing property lines,
existing buildings, and surrounding
land uses.

See Drawing P-1001
(Item 112) and C-1000

See Drawing P-1000B
(Item 12) and C-1000

See Drawing P-1000A
(Item 12) and C-1000
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Table 3

Emissions Data
Diesel Fire Water Pumps

Document: 459892-PSEGS-DOC-001 By: CH2M HILL
Client: BrightSource Industries Israel Date: 19 DEC 2012
Project: Palen Solar Electric Generating Facility Revision: 1
ATTRIBUTE 1 2 3 REMARKS
Description: Common Area Diesel | Power Block #1 Diesel | Power Block #2 Diesel
Fire Water Pump Fire Water Pump Fire Water Pump
Equipment Number: 0-FP-CP-001 1-FP-CP-001 2-FP-CP-001

Quantity:

1

1

1

Pump Manufacturer:;

Aurora Pump

Aurora Pump

Aurora Pump

Diesel Manufacturer:

Clark / John Deere

Clark / John Deere

Clark / John Deere

N 3,728,395.966
E 664,185.744

‘N'3,729,961.763 -
" E 664,383.869

N 3,728,541.027
E 666,493.896

Diesel Model: JXB6H-UFAD88 JX6H-UFADS8 JX6H-UFAD88
Model Year: 2014 2014 2014 Assumed Year of Purchase
Rated Horsepower: 617 617 617
Generator Power Output: N/A N/A N/A
EPA Tier: 3 3 -
Manufacturer Emission Data Sheet: See Attachment 3 See Attachment 4 See Attachment 4
Technical Data Sheet showing engine See Attachment 3 See Attachment 4 See Attachment 4
exhaust temperature, flow, fuel
usage:
Engine Stack Height 20.00 20.00 20.00 Elevation above grade (feet)
Stack Outlet Elevation 664.50 571:50 561.50 Elevation (feet)
Engine Stack Diameter 8.00 8.00 8.00 (Inches)
Exhaust Direction Vertical Vertical Vertical
Exhaust Cap or Flapper: Neither Neither Neither Vertical Stack with Drain
Stack Location: N'71,956.84 N 77,089.48 N 72,377.08 Project Coordinate (feet)
E 33,063.80 E 33,751.65 E 40,640.37 Project Coordinate (feet)

UTM Coordinates NAD 83 (meters)
UTM Coordinates NAD 83 (meters)

Manufacturer of Verified Diesel
Emission Control System (VDECS):

N/A

N/A

N/A
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Table 3

Emissions Data

Diesel Fire Water Pumps

Document: 459892-PSEGS-DOC-001 By: CH2M HILL
Client: BrightSource Industries Israel Date: 19 DEC 2012
Project: Palen Solar Electric Generating Facility Revision: 1
ATTRIBUTE 1 2 3 REMARKS
Description: Common Area Diesel | Power Block #1 Diesel | Power Block #2 Diesel
Fire Water Pump Fire Water Pump Fire Water Pump
Equipment Number: 0-FP-CP-001 1-FP-CP-001 2-FP-CP-001
Model of VDECS: N/A N/A N/A
Maximum Usage: hours/day, 199 hrslyr . 199 hrs/yr 199 hrs/yr Weekly test of 1 hour or less
hours/quarter, hours/year: :
Description of other equipment Fire Pump Only Fire Pump Only Fire Pump Only
powered (lights, construction office,
etc.)
Maximum length of time that the unit Life of the Plant Life of the Plant Life of the Plant

will remain in the same footprint:

If the unit will be moved, reason for

No unit movement

No unit movement

No unit movement

existing buildings, and surrounding
land uses.

move (i.e., shorten haul distances). anticipated anticipated anticipated
Site plan of where engine will be See Drawing P-1001 See Drawing P-1000B | See Drawing P-1000A
located, showing property lines, (Item 114) and C-1000 (Item 28) (Item 28)
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Attachment 1, Revision 0, Page 1 of 6

0-ELV-GEN-001
Emergency Diesel Generator - Common Area

DIESEL GENERATOR SET

CAT

STANDBY

250 ekW 313 kVA
60 Hz 1800 rpm 480 Volts

Caterpillar is leading the power generation
marketplace with Power Solutions engineered
to deliver unmatched flexibility, expandability,
reliability, and cost-effectiveness.

Image shown may not
reflect actual package.

FEATURES

FUEL/EMISSIONS STRATEGY

« EPA Certified for Stationary
Emergency Application
(EPA Tier 3 emissions levels)

DESIGN CRITERIA

* The generator set accepts 100% rated load in one
step per NFPA 110 and meets ISO 8528-5 transient
response.

UL 2200

« UL 2200 listed packages available. Certain
restrictions may apply. Consult with your Cat®
Dealer.

FULL RANGE OF ATTACHMENTS

» Wide range of bolt-on system expansion
attachments, factory designed and tested

« Flexible packaging options for easy and cost
effective installation

SINGLE-SOURCE SUPPLIER
- Fully prototype tested with certified torsional
vibration analysis available

WORLDWIDE PRODUCT SUPPORT

« Cat dealers provide extensive post sale support
including maintenance and repair agreements

« Cat dealers have over 1,800 dealer branch stores
operating in 200 countries

* The Cat® S+0+S™ program cost effectively detects
internal engine component condition, even the
presence of unwanted fluids and combustion
by-products

CAT® C9 ATAAC DIESEL ENGINE

* Utilizes ACERT™ Technology

« Reliable, rugged, durable design

* Field-proven in thousands of applications
worldwide

* Four-stroke diesel engine combines consistent
performance and excellent fuel economy with
minimum weight

« ADEM™AA4 electronic engine control

CAT GENERATOR

* Matched to the performance and output
characteristics of Cat engines

* Load adjustment module provides engine relief
upon load impact and improves load acceptance
and recovery time

« UL 1446 Recognized Class H insulation

CAT EMCP 4 CONTROL PANELS

« Simple user friendly interface and navigation

* Scalable system to meet a wide range of
customer needs

* Integrated Control System and Communications
Gateway



STANDBY 250 ekW 313 kVA Attachment 1, Revision 0, Page 2 of 6

60 Hz 1800 rpm 480 Volts

0-ELV-GEN-001

CAT

Emergency Diesel Generator - Common Area

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT

+ Class H temperature Rise

+ VR6 voltage regulator with 3-phase sensing with load
adjustment module

« IP23 Protection

» Power cable termination box (NEMA mech lug holes)

System Standard Optional
Air Inlet » Light Duty Air filter [ ]1Single element air filter
» Service indicator [ 1 Dual element air filter
[ 1 Heavy-duty dual element air filter with precleaner
[ 1 Air inlet shut-off
Cooling +» Radiator package mounted [ 1 Radiator duct flange
+ Coolant level sight gauge [ ] Low coolant level sensor
+ Coolant drain line with valve
+ Fan and belt guards
+ Cat® Extended Life Coolant
Exhaust * Dry exhaust manifold [ 1 Industrial [ ] Residential [ 1 Critical Mufflers
+ Exhaust flange outlet [ ] Stainless steel exhaust flex fittings with split-cuff
[ ] Manifold and turbocharger guards
[ 1 Elbows and through-wall kits
Fuel + Primary fuel filter with integral water separator [1Integral'dual wall UL listed fuel tank bases = =« =
» Secondary fuel filters [ ] Sub-base dual wall UL listed fuel tank base = -
* Fuel priming pump [ ] Manual transfer pump
* Engine fuel transfer pump [ ] Fuel level switch
» Fuel cooler [ 1 Flexible fuel lines
Generator » Class H insulation [ 1 Oversize generators

[ 1 Digital voltage regulator with kVAR/PF control
[ 1 Anti-condensation heaters

[ ] Coastal Insulation Protection (CIP)

[ ] Permanent magnet excitation (PMG)

[ ] Internal excited (IE)

[ ] Reactive droop

Power Termination

» Power center houses EMCP controller and control
terminations'(rear mounted)

+ Segregated low voltage wiring termination panel

+ Bottom cable entry

+ |P22 Protection

[ ] Power center mounting option (right side) .

[] Circuit breakers, UL llsted 3 pole (80% & 100%
rated) fanley

[] CII’CUlt breakers, IEC compllant, 3-4 pole (100%)

[l Power terminal strlps (NEMA or [EC mechanical lug
holes)
[ ] Multiple circuit breakers

[ ] Shunttrip

[ ] Auxiliary contacts

Governor

+ ADEM™A4

[ ] Load share module

Control Panel

+ EMCP 4.1 (mounted in power center)
» Speed adjust ;

+ Voltage adjustment

+ Emergency stop pushbutton

[1EMCR4.2 i i e
[]Lacal annunlclator module (NFPA 99/110)

[ 1 Remote annunicator module (NFPA 99/110)
[ 1 Digital I/O module f

+ Linear vibration isolation-seismic zone 4

Lube « Lubricating oil and filter [ ] Oil temperature sensor
+ Oil drain line with valves [ 1 Manual sump pump
* Fumes disposal
» Lube oil level indicator
+ Oil cooler
Mounting + Formed steel wide base frame [ 1 Oil:skid base

[ ] Formed steel wide base frame

Starting/Charging

+ 24 volt starting motor
» 24 volt, 45 amp charging alternator

[ 1 Jacket water heater with shut off valves
[ 1 Block heater

[ ] Ether starting aid

[ ] Battery disconnect switch

[ ] Battery chargers (5 or 10 amp)

[ 1 Oversize batteries

[ 1 Batteries with rack and cables

General

» Paint - Caterpillar Yellow except rails and radiators
gloss black
» Flywheel housing - SAE No.1

[ ] UL 2200 package:

[ ] CSA Certification

[ 1 Weather protective enclosure Y

[ ] Sound attenuated protective enclosure

June 132011 11:25 AM
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0-ELV-GEN-001

60 Hz 1800 rpm 480 Volts

CAT

Emergency Diesel Generator - Common Area

SPECIFICATIONS
CAT GENERATOR CAT EMCP 4 SERIES CONTROLS
Eramie Size.sissmisssrmissanamsisismiinsisseiivimvisssies LC5014H EMCP 4 controls including:
L 2 [ Self Excitation - Run / Auto / Stop Control
PitChicmsssimmsmmimnmssmsis i svsmnsm 0.6667 - Speed and Voltage Adjust
NEMBET O POIES wimusansesssvinsuwismms sonussiszpmsmmsessssroeissie - Engine Cycle Crank
Number of bearings - 24-volt DC operation
NUMBEE Of AT urssirmsmsmasmssnsssssnsmssnnssivinsesmsissnpisis - Environmental sealed front face

Insulation.....ccceceereeannee. UL 1446 Recognized Class H with

tropicalization and antiabrasion
- Consult your Caterpillar dealer for available voltages

IP RBtING cosunsmsssmsssmsmissmpmsissvsmsensrensmnsrsvessnsess Drip Proof IP23

Al s sirinssemrins e s En s i pasaesnts Pilot Shaft
Overspeed capabilifi sy 125
Wave form Deviation (Line to Ling)....ccconerrerrirerseniinnianns 2%
Voltage regulator. .asssssmsisvsssamssss Three phase sensing
Voltage regulation............ Less than +/- 1/2% (steady state)
Telephone influence factor......cccccinvineeciiiiinnns Less than 50
Harmonic DIStOTION,. cessusssamsssmsssnssssissssssssssmsaye Less than 5%
CAT DIESEL ENGINE

C9 ATAAC, I-6, 4-Stroke Water-cooled Diesel

BOTre ssssvsvsssissssssususssassasssssanssammnissnsns 112.00 mm (4.41 in)
S ) e 149.00 mm (5.87 in)
Displacement:sasisiisinsmsssimsssssssassrssniny 8.80 L (537.01 in?)

Compression Ratio
AspiratioNsssasssnmssssssisss

Fuel System Hydraulic electronic unit injection
Governor Type..eeusssssens Caterpillar ADEM control system

- Text alarm/event descriptions
Digital indication for:
- RPM
- DC volts
- Operating hours
- Oil pressure (psi, kPa or bar)
- Coolant temperature
- Volts (L-L & L-N), frequency (Hz)
- Amps (per phase & average)
- ekW, kVA, kVAR, kW-hr, %kW, PF (4.2 only)
Warning/shutdown with common LED indication of:
- Low oil pressure
- High coolant temperature
- Overspeed
- Emergency stop
- Failure to start (overcrank)
- Low coolant temperature
- Low coolant level
Programmable protective relaying functions:
- Generator phase sequence
- Over/Under voltage (27/59)
- Over/Under Frequency (81 o/u)
- Reverse Power (kW) (32) (4.2 only)
- Reverse reactive power (kVAr) (32RV)
- Overcurrent (50/51)
Communications:
- Four digital inputs (4.1)
- Six digital inputs (4.2 only)
- Four relay outputs (Form A)
- Two relay outputs (Form C)
- Two digital outputs
- Customer data link (Modbus RTU) (4.2 only)
- Accessory module data link (4.2 only)
- Serial annunciator module data link (4.2 only)
- Emergency stop pushbutton
Compatible with the following:
- Digital I/O module
- Local Annunciator
- Remote CAN annunciator
- Remote serial annunciator

June 132011 11:25 AM
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60 Hz 1800 rpm 480 Volts 0-ELV-GEN-001 -
Emergency Diesel Generator - Common Area

TECHNICAL DATA

Open Generator Set - - 1800 rpm/60 Hz/480 Volts DIVI8501

Tier 3

Generator Set Package Performance

Genset Power rating @ 0.8 pf : 312.5 kVA
Genset Power rating with fan 3 250 ekW.
Coolant to aftercooler
Coolant to aftercooler temp max 49°C 120 °F
Fuel Consumption ;
100% load with fan 73.3 L/hr 19.4 Gal/hr
75% load with fan 58.8 L/hr 15.5 Gal/hr
50% load with fan 43.8 L/hr 11.6 Gal/hr
Cooling System'
Air flow restriction (system) 0.12 kPa 0.48 in. water
Air flow (max @ rated speed for radiator arrangement) 497 m3/min 17551 cfm
Engine Coolant capacity with radiator/exp. tank 36.0L 9.5 gal
Engine coolant capacity 220L 5.8 gal
Radiator coolant capacity 14.0 L 3.7 gal
Inlet AirSARERaeiE - F R TE A : o L
Combustion air inlet flow rate : S 25.0 m¥min" 882.9 cfm
Exhaust System
Exhaust stack gas temperature 456.6 ° C 863.9°F
Exhaust gas flow rate 63.5 m3¥min 2242.5 cfm
Exhaust flange size (internal diameter) 170 mm 7 in
Exhaust system backpressure (maximum allowable) 5.9 kPa 23.7 in. water
Heat Rejection : B A : >
Heat rejection to coolant (total) sl 105 kW e - 5971 Btu/min
Heat rejection to exhaust (total) o \ : e 277kW. 15753 Btu/min
Heat rejection to aftercooler : 83 kW ; 4720 Btu/min :
- Heat rejection to atmosphere fromengine: . | 0T KW - 1194 Btu/min.
Heat rejection to atmosphere from generator ; SR y 19.7 kW ~ 1120.3 Btu/min
Alternator?
Motor starting capability @ 30% voltage dip 543 skVA
Frame LC5014H
Temperature Rise 150 *C 270°F
Lube System ; : A Sl
Sump refill with filter 39.0L 10.3gal =
Emissions (Nominal)*
NOx g/hp-hr 2.97 g/hp-hr
CO g/hp-hr .36 g/hp-hr
HC g/hp-hr .1 g/hp-hr
PM g/hp-hr .079 g/hp-hr

' For ambient and altitude capabilities consult your Cat dealer. Air flow restriction (system) is added to existing restriction from factory.
2 Generator temperature rise is based on a 40° C (104° F) ambient per NEMA MG1-32.

3 Emissions data measurement procedures are consistent with those described in EPA CFR 40 Part 89, Subpart D & E and ISO8178-1 for
measuring HC, CO, PM, NOx. Data shown is based on steady state operating conditions of 77°F, 28.42 in HG and number 2 diesel fuel
with 35° APl and LHV of 18,390 btu/Ib. The nominal emissions data shown is subject to instrumentation, measurement, facility and
engine to engine variations. Emissions data is based on 100% load and thus cannot be used to compare to EPA regulations which use
values based on a weighted cycle.

4 June 132011 11:25 AM
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60 Hz 1800 rpm 480 Volts

0-ELV-GEN-001

Emergency Diesel Generator - Common Area

RATING DEFINITIONS AND CONDITIONS

Meets or Exceeds International Specifications: AS1359,
CSA, IEC60034-1, ISO3046, 1ISO8528, NEMA MG 1-22,
NEMA MG 1-33, UL508A, 72/23/EEC, 98/37/EC,

2004/108/EC
Standby - Output available with varying load for the

duration of the interruption of the normal source power.
Average power output is 70% of the standby power
rating. Typical operation is 200 hours per year, with
maximum expected usage of 500 hours per year.
Standby power in accordance with ISO8528. Fuel stop
power in accordance with ISO3046. Standby ambients
shown indicate ambient temperature at 100% load which
results in a coolant top tank temperature just below the
shutdown temperature.

Ratings are based on SAE J1349 standard conditions.

These ratings also apply at ISO3046 standard conditions.
Fuel rates are based on fuel oil of 35° API [16° C (60° F)]

gravity having an LHV of 42 780 kJ/kg (18,390 Btu/Ib)
when used at 29° C (85° F) and weighing 838.9 g/liter
(7.001 Ibs/U.S. gal.). Additional ratings may be available
for specific customer requirements, contact your Cat
representative for details. For information regarding Low
Sulfur fuel and Biodiesel capability, please consult your
Cat dealer.

June 132011 11:25 AM



STANDBY 250 ekW 313 kVA Attachment 1, Revision 0, Page 6 of 6
0-ELV-GEN-001
Emergency Diesel Generator - Common Area

60 Hz 1800 rpm 480 Volts

DIMENSIONS

CAT

Package Dimensions
Length 3292.0 mm | 129.61 in
Width 1110.0 mm [43.7 in
Height 1844.5 mm |72.62 in
Weight 2308 kg 5,088 Ib

Performance No.: DM8501
Feature Code: CO9DE02
Gen. Arr. Number: 2541292
Source: U.S. Sourced

June 13 2011

17804067

NOTE: For reference only - do not use for
installation design. Please contact
your local dealer for exact weight
and dimensions. (General
Dimension Drawing #2778059).

www.Cat-ElectricPower.com

© 2011 Caterpillar
All rights reserved.

Materials and specifications are subject to change without notice.
The International System of Units (Sl) is used in this publication.

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow," the
"Power Edge" trade dress, as well as corporate and product identity used
herein, are trademarks of Caterpillar and may not be used without

permission.



Attachment 2 1-EMV-GEN-001 & 2-EMV-GEN-001
Revision 0 Emergency Diesel Generator - Power Blocks 1 & 2

Page 1 of 6

®
Diesel Generator Set BAT

Standby
2500 ekW 3125 kVA
60 Hz 1800 rpm 4160 Volts

Caterpillaris leading the power generation
Market place with Power Solutions engineered to
deliver unmatched flexibility, expandability,

Image shown may not reflect actual package reliability, and cost-effectiveness.
FUEL/EMISSIONS STRATEGY CAT 3516C-HD ATAAC DIESEL ENGINE
* EPA Tier 4 Interim * Reliable, rugged, durable design
» Field proven in thousands of applications
DESIGN CRITERIA worldwide
* The generator set accepts 100% rated load in * Four-stroke diesel engine combines consistent
one step per NFPA 110 and meets ISO 8528-5 performance and excellent fuel economy with
transient response. minimum weight
 Engine performance optimized for use with Cat
FULL RANGE OF ATTACHMENTS clean emissions module (CEM)
 Wide range of bolt-on system expansion
attachments, factory designed and tested CAT CLEAN EMISSIONS MODULE (CEM)
* Flexible packaging options for easy and cost * Diesel oxidation catalyst for particulate matter
effective installation (PM) and hydrocarbon (HC) control
» Selective catalytic reduction (SCR) with
SINGLE-SOURCE SUPPLIER integrated sound attenuation
« Fully prototype tested with certified torsional * Integrated electronics for monitoring, protection,
vibration analysis available and closed loop NOy control
* Reliable, compact, and lightweight system gives
WORLDWIDE PRODUCT SUPPORT maximum installation flexibility
- Cat® dealers provide extensive post
sale support including maintenance and CATGENERATOR
repair agreements » Matched to the performance and output
« Cat dealers have over 1,800 dealer branch characteristics of Caterpillar engines
stores o@Perating in 200 countries. » Single point access to accessory connections
« The Cat” SOS®™ program effectively detects » UL 1446 Recognized Class H insulation
internal engine component condition, even the
presence of unwanted fluids and combustion CAT EMCP 4 CONTROL PANELS
by products. + Simple user friendly interface and navigation

« Scalable system to meet a wide range of
customer needs

* Integrated Control System and Communications
Gateway



Attachment 2

1-EMV-GEN-001 & 2-EMV-GEN-001

Revision 0 Emergency Diesel Generator - Power Blocks 1 & 2

Page 2 of 6
STANDBY 2500 ekW 3125 kVA

60 Hz 1800 rpm 4160 Volts

Factory Installed Standard & Optional Equipment

CAT*

« Radiator with guard
» Fan and belt guards
« Coolant drain line with valve
» Coolant level sensors*
Cat Extended Life Co

. Secondary fuel filters

* Fuel cooler*

* Fuel priming pump

. FIeX|bIe fuel lines-shipped Ioose

Power
Termination
_Governo
Control
Panel * EMCP 4.2 Genset Controller
* AC & DC customer wiring area (right side)
Pushbutton

Ta Right hand service

black
» SAE standard rotation

» Flywheel and flywheel housing — SAE No. 00

« Paint — Cat yellow except rails and radiators gloss

[ ] Jacket water heater
[ ] Radiator duct flange
[ ] Radiator options

[1 Duplex secondary fuel fi lter
[ 1Primary fuel filter with fuel waters separator

] Local & remote annunciator modules
[ ] Digital I/0 Module
[ ] Generator temperature monitoring & protection

*Not included with packages without radiators
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Revision 0
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STANDBY 2500 ekW 3125 kVA

60 Hz 1800 rpm 4160 Volts

1-EMV-GEN-001 & 2-EMV-GEN-001
Emergency Diesel Generator - Power Blocks 1 & 2

CAT*

SPECIFICATIONS

CAT GENERATOR

|l [l e N e s 1846
Excitation .. ...Permanent Magnet
Pitch.. T ...0.6667
Number ofpoles R S A R
Numbehiof l6ads. commumimrswmms sttt 6
Number of bearings ..........c.ccoeeeveeenn. Two Bearing
[STIEHOM, st oanmm s mss s A A o 0 T Class H
| 2805 1] ) c e ——————————————— Drip proof IP23
Over speed capability - % of rated.................. 125%
Wave form deviation............. 3%
Voltage regulator............. 3 phase sensmg WIth Ioad

adjustable module
Voltage regulation....Less than £1/2% (steady state)
Less than £1/2% (3% speed change)
Telephone Influence Factor ................ Less than 50
Harmonic Distortion ..........................Less than 5%

CAT DIESEL ENGINE
3516C-HD ATAAC, V-12, 4 stroke, water-cooled diesel

=] = SR ————————— I 40 ]6 1815111 8 (SH1eR (1)
SHOKE ; o0 50 o0 BusErvsmmmEam= 215.00 mm (8.64in)
Displacement ........................ 78.08 L (4764.73 in%)
Compression ratio..........oceevveviine e ieiiin e, 14.0:1
S D O k2o s il Ao A ST S TA
Fuel system........................Electronic unit injection
Governor Type........coovevevvvnieevenennne.o... ADEM™ A4

CAT EMCP 4 CONTROL PANELS
EMCP 4 controls including:
- Run / Auto / Stop Control
- Speed & Voltage Adjust
- Engine Cycle Crank
- Emergency stop pushbutton
EMCP 4.2 controller features:
- 24-volt DC operation
- Environmental sealed front face
- Text alarm/event descriptions
Digital indication for:
- RPM
- DC volts
- Operating hours
- Oil pressure (psi, kPa or bar)
- Coolant temperature
- Volts (L-L & L-N), frequency (Hz)
- Amps (per phase & average)
- Power Factor (per phase & average)
- kW (per phase, average & percent)
- kVA (per phase, average & percent)
- kVAr (per phase, average & percent)
- kW-hr & kVVAr-hr (total)
Warning/shutdown with common LED indication
of shutdowns for:
- Low oil pressure
- High coolant temperature
- Overspeed
- Emergency stop
- Failure to start (overcrank)
- Low coolant temperature
- Low coolant level
Programmable protective relaying functions:
- Generator phase sequence
- Over/Under voltage (27/59)
- Over/Under Frequency (81 o/u)
- Reverse Power (kW) (32)
- Reverse Reactive Power (kVAr) (32RV)
- Overcurrent (50/51)
Communications
- Customer data link (Modbus RTU)
- Accessory module data link
- Serial annunciator module data link
- 6 programmable digital inputs
- 4 programmable relay outputs (Form A)
- 2 programmable relay outputs (Form C)
- 2 programmable digital outputs
Compatible with the following optional modules:
- Digital I/O module
- Local Annunciator
- Remote annunciator
- RTD module
- Thermocouple module
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1-EMV-GEN-001 & 2-EMV-GEN-001

Emergency Diesel Generator - Power Blocks 1 & 2

STANDBY 2500 ekW 3125 kVA

60 Hz 1800 rpm 4160 Volts

Technical Data

CAT*

Open Generator Set - 1800 rpm/60 Hz/4160 Volts

DM9370

Tier 4 Interim

50% Load with fan
o ‘Fl‘c ‘

Engine coolant capacity with radiator
Engine coolant capacity

Exhaust system backpressure (maximum allowable

P ——— —

e e

Exhaust stack gas temperature (engine out) 522.7 °C 972.9 °F
Exhaust gas flow rate 556.8 mm*/min 19660 cfm
6.7 kPA 26.9 in water

Temperature Rise

leatreje
Alternator’®
Motor starting capabiliy @30% voltage dip 6996 skVA
Frame 1824

125 °C

NOx g/hp-hr 0.59 g/hp-hr
CO ghp-hr 0.03 g/hp-hr
HC g/hp-hr 0.00 g/hp-hr
PM g/hp-hr 0.03 g/hp-hr

nset Powe
Fuel Consumption’
100% Load with fan 654.5 L/hr 172.9 Gall/hr
75% Load with fan 495.9 Lihr 131.0 Gall/hr
355.6 L/hr 93.9 Gal/hr

TEPA Tier 4 Interim diesel engines required the use of Ultra Low Sulfur Diesel (ULSD) fuel in order to protect emissions control sy stems, help comply with emissions standards,

and meet published maintenance intervals. ULSD fuel will have < 15 ppm (0.0015%) sulfur using the ASTM D5453, ASTM 2622, or SIN 51400 test methods.

2 Diesel Exhaust Fluid (DEF) is 32.5% urea in de-ionized water, defined by 1S0-22241

3 For ambient and altitude capabilities consult your Caterpillar dealer. Air flow restriction (system) is added to existing restriction from factory.

4 Backpr is total pr for the

* Some
ambient per NEMAMG1-32.

* Requires the use of CJ4 ail in order to meet published maintenance intervals.

y ions data p with those

may have i g

dures are

ing the clean
Wwith a different temperature rise and motor starting

module (CEM).

. Generator rise is based on a 40 degree C

in EPA CFR 40 Part 89, SubpartD &E and ISO8178-1 for measuring HC, CO, PM, NOx.

Data shown is based on steady state operating conditions of 77°F, 28.42 in HG and number 2 diesel fuel with 35° APl and LHV of 18,390 btwIb. The nominal emissions data

shown is subject to instrumentation, measurement, facility and engineto engine variations. Emissions data is based on 100% load and thus cannot be used to compare to EPA
regulations which use values based on a weighted cycle. Emissions values are tailpipe out with aftertreatment installed. Values shown as zero may be greater than zero but were
below the detection level of the equipment used at the time of measurement.



1-EMV-GEN-001 & 2-EMV-GEN-001
Emergency Diesel Generator - Power Blocks 1 & 2

STANDBY 2500 ekW 3125 kVA CAT®

Attachment 2
Revision 0
Page 5 of 6

60 Hz 1800 rpm 4160 Volts

RATING DEFINITIONS AND CONDITIONS

Meets or Exceeds International Specifications: -
AS1359, CSA, IEC60034-1, ISO3046, 1ISO8528, NEMA
MG 1-22, NEMA MG 1-33, UL508A, 72/23/EEC,
98/37/EC, 2004/108/EC

Standby - Output available with varying load for the
duration of the interruption of the normal source power.
Average power output is 70% of the standby power
rating. Typical operation is 200 hours per year, with
maximum expected usage of 500 hours per year.
Standby power in accordance with ISO8528. Fuel stop
power in accordance with ISO3046. Standby ambients
shown indicate ambient temperature at 100% load which
results in a coolant top tank temperature just below the
shutdown temperature.

Ratings are based on SAE J1349 standard conditions.
These ratings also apply at ISO3046 standard conditions

Fuel Rates are based on fuel oil of 35° API [16° C (60°
F)] gravity having an LHV of 42 780 kJ/kg (18,390 Btu/lb)
when used at 29° C (85° F) and weighing 838.9 g/liter
(7.001 Ibs/U.S. gal.). Additional ratings may be available
for specific customer requirements, contact your Cat
representative for details. For information regarding Low
Sulfur fuel and Biodiesel capability, please consult your
Cat dealer.
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1-EMV-GEN-001 & 2-EMV-GEN-001
Emergency Diesel Generator - Power Blocks 1 & 2

STANDBY 2500 ekW 3125 kVA

60 Hz 1800 rpm 4160 Volts

Dimensions

CAT”

Package Dimensions

T 00mmee e 2795 inge i
2588 mm 101.88 in
12880 mm | 113.381n

19400 kg

42769 Ib

NOTE: For reference only - do not use for
installation design. Please contact your
local dealer for exact weight and
dimensions.

CEM DlmenSIons
Lengthn [ 3366mm ' [13250n
Width 2230 mm
Height = | 894mm |
Weight 1814 kg

L

Sourced: U.S. Sourced
October 2011

EPDO0028-E

www.Cat-EectricPower.com

©2011 Caterpillar
All rights reserved.

Materials and specifications are subject to change without notice. The
International System of Units (SI) is used in this publication.

CAT, CATERPILLAR, SAFETY.CAT.COM their respective logos, "Caterpillar
Yellow," the “Power Edge” trade dress as well as corporate and product
identity used herein, are trademarks of Caterpillar and may not be used

without permission.
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*UL listed only.

SELECTION TABLES
Horizontal Split Case Fire Pump
Diesel Engine Drive

Diesel Driven
Pressure £
Flow § Horse Pump Size Engine Engine WT.
GPM | (PSI) | (TDH) | Speed Power | & Model - ‘Model - HP %
; % (RPM) (BHP) - ;
64 148 1460 203 10-481-18D CFP7E-F50 205 3800
65 150 1460 207 10-481-18D CFP7E-F60 218 3800
67 1566 1460 240 12-481-18A CFP9E-F30 248 3800
70 162 1460 252 12-481-18A CFP9E-F40 271 5150
1460 226 10-481-18D CFP9E-F20 230 4300
75 173 1460 274 12-481-18A CFP9E-F50 289 5150
1460 247 10-481-18D CFP9E-F30 248 4300
80 185 1460 297 12-481-18A CFP9E-F60 305 5150
1460 269 10-481-18D CFP9E-F40 271 4300
85 196 1460 322 12-481-18A CFP15E-F10 382 7629
1750 273 10-481-18D JUBH-UFADW8 282 3947
1460 288 10-481-18D CFP9E-F50 289 4300
90 208 1460 352 12-481-18A CFP15E-F10 382 7629
1750 302 10-481-18D JUBH-UFADX8 305 3947
1460 315 10-481-18D CFP15E-F10 382 6379
92 213 1460 325 10-481-18D CFP15E-F10 382 6379
94 217 1750 363 10-491-20 JW6H-UFAD70 376 7634
1460 385 12-481-18A CFP15E-F20 410 7629
95 219 1750 317 10-481-18 JW6BH-UFADFO 327 4769
1750 366 10-491-20 JWBH-UFAD70 376 7634
1750 324 10-481-18D JWBH-UFADFO 327 4294
g 1460 430 12-481-18A CFP15E-F30 450 7629
100 231 1750 330 10-481-18 JWBH-UFADJO 350 4769
4 1750 383 10-491-20 JW8BH-UFAD80 422 7634
1750 347 10-481-18D JWBEH-UFADJO 350 4294
O 102 236 1460 450 12-481-18A CFP15E-F30 450 7629
105 243 1750 365 10-481-18 JW6H-UFAD70 376 4769
0 1750 401 10-491-20 JWBH-UFAD80 422 7634
1750 373 10-481-18D JW6BH-UFAD70 376 4294
0 109 252 1750 381 10-481-18 JWEH-UFAD80 422 4769
1750 417 10-491-20 JW6H-UFAD80 422 7634
1750 381 10-481-18 JWBH-UFADS80 422 4769
110 254 1750 421 10-491-20 JW6BH-UFAD80 422 7634
1900 438 10-491-20 CFP15E-F10 488 9719
G 1750 397 10-481-18D JW6H-UFADS80 422 4294
115 266 1750 444 10-491-20 JX6H-UFADFO 460 8790
P 1900 464 10-491-20 CFP15E-F10 488 9719
1750 419 10-481-18D JWBH-UFAD80 422 4294
M 120 277 1750 468 10-491-20 JX6H-UFAD60 510 8790
1900 491 10-491-20 CFP15E-F20 524 9719
— 1750 447 10-481-18D JXBH-UFADFO 460 5450
125 289 1750 494 10-491-20 JX6H-UFAD60 510 8790
1900 518 10-491-20 CFP15E-F20 524 9719
1750 475 10-481-18D JX6H-UFAD60 510 5450
130 300 1750 522 10-491-20 JX6H-UFADNO 542 8845
1900 546 10-491-20 CFP15E-F30 575 9719
1750 500 10-481-18D JXBH-UFADE0 510 5450
134 310 1750 527 10-481-18D JX6H-UFADNO 542 5450
135 312 1750 551 10-491-20 JX6H-UFADPO 575 8845
1900 574 10-491-20 CFP15E-F30 575 9774
140 323 1750 581 10-491-20 JX6H-UFAD88 617 8845 |
1900 603 10-491-20 CFP15E-F40 610 9774
145 335 1750 613 10-491-20 JX6H-UFAD88 617 8,845
1900 632 10-491-20 Cat 18 (700) 700 10,695
150 347 1750 645 10-491-20 Cat 18 (700) 700 10,695
1900 662 10-491-20 Cat 18 (700) 700 10,695
165 358 1750 671 10-491-20 Cat 18 (700) 700 10,695
1900 693 10-491-20 Cat 18 (700) 700 10,695
160 370 1750 698 10-491-20 Cat 18 (700) 700 10,695
1900 724 10-491-20 Cat 18 (800) 800 10,695
165 381 1750 728 10-491-20 Cat 18 (800) 800 10,695
1900 753 10-491-20 Cat 18 (800) 800 10,695

Section 913 Page 345
Date April 1, 2012
Supersedes Feb 13, 2012

0-FP-CP-001
Diesel Fire Water
Pump - Common
Area



eEEAttachment 3 MODELS

JX6H-UFADF0  JX6H-UFADNO
JX6H-UFAD60  JX6H-UFADPO
JX6H-UFADKO  JX6H-UFAD88

FM-UL-cUL APPROVED RATINGS BHP/KW s .
i A ] - 3
8
e pgne (1o 2 L 48.9in :
iz 343 488 364 No Expiration
UFAD60 510 380 525 392 No Expiration s
UFADNO 542 404 575 429 No Expiration on
UFADP 575 429 600 447 No Expiration = ®
[ |UFAD8s 617 460 . No Expiration R A
® USAEPA (NSPS) Tier 3 Emissions Certified Off-Road (40 CFR Part 89) and |
NSPS Stationary (40 CFR Part 60 Sub Part lll). Meet EU Stage IlIA emission 18.0in : .
levels. l il -5 .
¢ All Model ilable for Export 0-pP-Ci-OD1
odels are available Tor £Xpo Diesel Fire Water OVER:‘LI;;VIDTH
Pump - Common
SPECIFICATIONS Area

3315 (1500)
16.0:1
824 (13.5) i

4 Stroke Cycle - Inline Construction - : J

5.20 X 6.50 (132 X 165)

Installation Drawing , D626

Wiring Diagram AC C07651

e C071360, CO74364, C071371

Wiring Diagram DC'

Engine Series John Deere 6135 Series Power Tech Plus

o

N/A

Abbreviations: CW - Clockwise =~ TRWA - Turbocharged with Raw Water Aftercooling N/A — Not Available
*Rotation viewed from Heat Exchanger / Front of engine

CERTIFIED POWER RATING ENGINE RATINGS BASELINES

+ Each engine is factory tested to verify power and performance. * Engines are to be used for stationary emergency standby fire pump service only. Engines

* FM-UL power ratings are shown at specific speeds, Clarke engines can be Bl oo lgsied inaacarmance i NERA 25,

applied at a single rated RPM setting + 50 RPM. * Engines are rated at standard SAE conditions of 29.61 in. (752.1 mm) Hg barometer and
77°F (25°C) inlet air temperature [approximates 300 ft. (91.4 m) above sea level] by the
testing laboratory (see SAE Standard J 1349).

+ A deduction of 3 percent from engine horsepower rating at standard SAE conditions shall
be made for diesel engines for each 1000 ft. (305 m) altitude above 300 ft. (91.4 m)

Vesis + A deduction of 1 percent from engine horsepower rating as corrected to standard SAE

| »’ I conditions shall be made for diesel engines for every 10°F (5.6°C) above 77°F (25°C)
C us NEBR v Ts ambient temperature.
20

Poguirements APPROVED



MODELS
JX6H-UFADFO  JX6H-UFADNO
JX6H-UFADS0  JX6H-UFADPO
JX6H-UFADKO  JX6H-UFADSS

AirCleaner ~ « | Direct Mounted, Washable, Indoor Service with Drip Shield posal f, Indoor Service Outdoor; Type, Single or
RGO R Two Stage ki g S L BT
Alternator -~ : 24V-DC, 40 Amps with Poly-Vee Belt and Guard B e S S S
Exhaust Protection Metal Guards on Manifolds and Turbocharger oAkl A S R
Coupling ? Bare Flywheel Driveshaft and Guard, SC2160A
Electronic Control Module 24V-DC, Energized to Stop, Primary ECM always Powered on % . 3 :
Exhaust Flex Connection* Stainless Steel Flex, 150# ANSI Flanged Connection, 8" Stainless Steel Flex, 150# ANSI Flanged Connection, 10
Flywheel Housing SAE #1 ol }

11.5" SAE Industrial Flywheel Connection

Fire Resistant, Flexible, USA Coast Guard Approved, Supply and
Return Lines

Primary Filter with Prlmmg Pump
Unit Injector
& Engme Heater | 240V-AC, 2500 Watt
Governor, Speed Electronic, Dual Electronic Engine Control Modules

‘Fuel Filfer' )
Fuel Injectlon System

Heat Exchanger " | Tubeand Shell Type, 60 PSI (4 BAR), NPT(F) Connections -
M kos Sea/Salt Water Compatible
Instrument Panvel Multimeter to Display English and Metric, Tachometer, Hourmeter,

Water Temperature, Oil Pressure and One (1) Voltmeter with
Toggle Switch, Front Opening

| Integral with Instrument Panel; For DC Wiring Interconnection to
| Engine Controller

Lube Qil Cooler: 0 : Engine Water Cooled, Plate Type
Lube Oil Filter' | Full Flow with By-Pass Valve

Junction Box -

Lube Oil Pufnp' ST Gear Driven, Gear Type
Manual Start Control * | OnInstrument Panel with Control Position Warning Light
Overspeed Control = | Electronic, Factory Set, Not Field Adjustable
Raw Water Solenoxd Operatton Automatic from Fire Pump Controller and from Engine Instrument
Panel
"Run Stop Control Tl On Instrument Panel with Control Position Warning Light
: Starters - | One(1)24V-DC with Two (2) Start Contactors
: Throt{le;céptrql | Adjustable Speed Control by Increase/Decrease Button, Tamper
SRR ~ | Proofin Instrument Panel
Water Pump: Centrifugal Type, Gear Driven

Abbreviations : DC - Direct Current, AC — Alternating Current, SAE — Society of Automotive Engineers, NPT(F) — National Pipe Tapered Thread (Female), NPT(M) — National Pipe
Tapered Thread (Male), ANSI — American National Standards Institute

Note: Engine Controller needs two (2) additional signals: Injector Failure, Alternate ECM Selected

JX6H-UFADF0/60/K0/N0/P0/88 All provided with orifice plate mounted in flex exhaust. MODEL NOMENCLATURE (10 Digit Modsls)

0-FP-CP-001 JXBH- U A Df|0:

. . John Deere Base Engine Power Curve Number
Diesel Fire Water 650 Series EPA Tier 3 Certified
Pump - Common 8 Cylinder Builtin USA
Area Heat Exchanger Cooled UL Listed and FM Approved
o L G
CLARKE Fire Protection Products, Inc. CLARKE' UK Ltd.

3133 E. Kemper Rd., Cincinnati, Ohio 45241 Grange Works, Lomond Rd., Coatbridge, ML5-2NN

United States of America United Kingdom

Tel +1-513-475-FIRE(3473)  Fax +1-513-771-0726 Tel +44-1236-429946 Fax +44-1236-427274
www.clarkefire.com www.clarkefire.com

133423 revl Specifications and information contained in this brochure subject to change without notice.

10APR12
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) JOHN DEERE

Nameplate Rating Information |

Clarke Model | JXEH-UFADSS

Power Rating (BHP / kW) [ 617 /460

| Certified Speed (RPM) | 1760

Rating Data

6135HFC48B

Certified Power (kW) | 460

Rated Speed ‘ 1760

Vehicle Model Number. | Clarke Fire Pump

| Units MO g/hp-hr

NO> 3.5 2.6
. HC 0.1 0.1
| NOx+HC 3.6 2.7

012 | 0.09

co 0.7 | 05 |
" Engine Model Year. 2012
' EPAFamilyName = | CJDXL13.5103
I EPA JD Name 4 650HAA |
BEINETE OIS | cJoDxL13.5103-020 |
| CARB Executive Order | Not Applicable
| Parentof Family | 6135HF485A

a/kW-hr |
3.3
0.1

| 3.4
0.10

| 0.6

m

0-FP-CP-001
Diesel Fire Water
Pump - Common
Area

* The emission data listed is measured from a laboratory test engine according to the test procedures of 40 CFR 89 or 40

CFR 1039, as applicable. The test engine is intended to represent nominal production hardw are, and w e do not

guarantee that every production engine will have identical test results. The family parent data represents multiple ratings
and this data may have been collected at a different engine speed and load. Emission results may vary due to engine

manufacturing tolerances, engine operating conditions, fuels used, or other conditions beyond our control.

This information is property of Deere & Company. It is provided solely for the purpose of obtaining certification or permits
of Deere pow ered equipment. Unauthorized distribution of this information is prohibited

JDPS 4/21/2012
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DATU M S ) ATTENTION VIEW FROM TOP
REFER TO THE SPECIFIC MODEL
- MOUNTING FACE OF FLYWHEEL CAUT[ON: “INSTALLATION AND OPERATION DATA" OF ENGINE

- ENGINE CRANKSHAFT HORIZONTAL CENTERLINE

- ENGINE CRANKSHAFT VERTICAL CENTERLINE

ALL PLUMBING MUST BE SUPPORTED
AND/OR ISOLATED SO THAT NO WEIGHT
OR STRESS IS APPLIED TO ANY ENGINE COMPONENT

FOR INSTALLATION GUIDELINES

(G)322(12.7] R
RAW WATER OUTLET —
¢ - CENTER OF GRAVITY OF ENGINE 114" NPT J win
7~ - CLOCKWISE ROTATION WHEN VIEWED “TRWA" JX6H-UFADFO, -UFAD60, RAW YVM:ER INLET
FROM FRONT OF ENGINE R RBOCHARGER M ) [ XBH-UFADKO", -UFADNO, e
RAWWATER AFTERCOOLING) | )&t {.UFADPO. -UFADSS
MODELS i — - — —0[0.0]
S o=+
=
Attach i3 (*) INDICATES PLD ENGINE MODEL ONLY =
acnmen T o
Revision 1 —
Page 5 of 6 FOR ENGINES BUILT IN USA
| BEGINNING JANUARY 2013
0-FP-CP-001 I s 0§ |
: - 8 &
Diesel Fire Water Pump s EF | ® 2 e =
o 6 o S o o = =
Common Area & Ea e T £
g2 88 1 &5
| 1242 (48.9] I
| FLEX EXHAUST ! |
8" 150# FLANGE
w/ ORIFICE
1028 [40.5]
COOLANT FILL CAP ! P i
% adich d 1-1/4" NPT
= e N oo z% _\i
T [l Il
-l — ° .. | 598 (23.5]
FUEL PUMP CENTERLINE
(G461 [18.2) = =
RAW WATER OUTLET e
112" NPTF == S
@ STARTER CONTACTOR
= BATTERY #1
= 218(856] &L AN E g 132(5.2]
SIS TS, - = POSITIVE CONNECTOR
3/8"16 STUD
ooy 2] Lo 5 CRANKSHAFT CRANKSHAFT 2 e —opa
CENTERLINE CENTERLINE oo N i
. 172(6.8]
. | ! o POSITIVE CONNECTOR
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7/16 -14 UNC

0-FP-CP-001
Diesel Fire Water Pump
Common Area

USE 7/8" MOUNTING HARDWARE
(GRADE 8, CLASS 10.9 RECOMMENDED)
2 PLACES

FOR ENGINE SPECIFIC OPTIONS
SEE www.CLARKEFIRE.com ’

_<—380(15.0)
320 (13.0]
“Z_ 18110

SLOT @22(@1.0)X
45(1.8)

2333.38 (@13.125]
B.C.

0.866" DEEP
8X 326 [12.8]

| I
1028 [40.51x
888 [35.0]
RAW WATER INLET
1-1/4" NPT j_
DETAIL DATUM -A-
FLYWHEEL HOUSING FLYWHEEL 11.5"
SAE #1 147 TEETH 8 PITCH RING
o
B ©=
2530.22
[220.875) =1
B.C. =1
0 =M
* 035242
(213.875 [
— +0.003
-0.00] /
1 FUEL FILTER |
s 240 (9.4] I

™~
74

0%

WATER IN FUEL /
DRAIN

G
-

\ LUBE OIL DRAIN

1098 (43.2]

N 1126[443)

USE 3/4" MOUNTING HARDWARE
(GRADE 8, CLASS 10.9 RECOMMENDED)
2 PLACES

0[0.0]
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=
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2
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R
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S
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EE
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e

H
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A
S Eg3b 8238
= giic ;e
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NOTES: 2 2
1. FUEL SUPPLY PIPING FROM TANK Tsowme D e
TO ENGINE SHOULD BE 3/4" [PRosERIY o Mo B ey c(%m%m CLAR KE
MINIMUM PIPE DIAMETER. E&i&ﬁ‘ﬂ"»ﬁm“‘ DRAWING Fire Protection Products, Inc.
< G FROM [ moecrameEe ™" MWLEMING ol
* ENGINE TO TANK SHOULD BE 12" | INSTALLATION DRAWING, FIRE PUMP
MINIMUM PIPE DIAMETER. ‘”‘%mi"ﬁ,, e ———— ENGINE JX6H TIER 3 MODELS
e MATERIAL FRTRE. o
L Sl M S
B e NTS L MM [INCH] I@—G 2 2
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*UL listed only.

SELECTION TABLES
Horizontal Split Case Fire Pump
Diesel Engine Drive

Diesel Driven
Pressure 3 e § :
Flow Horse Pump Size Engine Engine WT,
GPM | (PSI) | (TDH) | Speed Power: & Model Model HPEEs
(RPM) (BHP)
88 203 1750 363 10-491-20 JWEH-UFAD70 376 7634
90 208 1750 368 10-491-20 JWBH-UFAD70 376 7634
91 210 1750 348 10-481-18D JWBH-UFADJO 350 4294
95 219 1750 380 10-491-20 JWBH-UFAD80 422 7634
1750 367 10-481-18D JW6BH-UFAD70 376 4294
100 231 1750 396 10-491-20 JWBH-UFAD80 422 7634
1750 394 10-481-18D JWBH-UFAD80 422 4294
101 233 1750 400 10-491-20 JWBH-UFAD80 422 7634
102 236 1750 404 10-491-20 JWBH-UFAD80 422 7634
1900 438 10-491-20 CFP15E-F10 488 9719
105 243 1750 415 10-491-20 JWBH-UFAD80 422 7634
1900 452 10-491-20 CFP15E-F10 488 9719
1750 419 10-481-18D JWBH-UFAD80 422 4294
110 254 1750 436 10-491-20 JX6H-UFADFO 460 8790
1900 476 10-491-20 CFP15E-F10 488 9719
1750 445 10-481-18D JXBH-UFADFO 460 5450
114 263 1750 456 10-491-20 JX6H-UFADFO 460 8790
1900 496 10-491-20 CFP15E-F20 524 9719
116 266 1750 460 10-491-20 JX6H-UFADFO 460 8790
1900 501 10-491-20 CFP15E-F20 524 9719
1750 469 10-481-18D JX6H-UFADE0 510 5450
120 277 1750 486 10-491-20 JX6H-UFADE0 510 8790
[ ] 1900 526 10-491-20 CFP15E-F30 575 9719
5 1750 499 10-481-18D JX6H-UFADE0 510 5450
125 289 1750 515 10-491-20 JXB6H-UFADNO 542 8845
0 1900 553 10-491-20 CFP15E-F30 575 9719
1750 529 10-481-18D JXBH-UFADNO 542 5530
0 130 300 1750 545 10-491-20 JX6H-UFADPO 575 8845
1900 579 10-491-20 CFP15E-F40 610 9719
O 1750 553 10-481-18D JX6H-UFADPO 575 5530
135 312 1750 576 10-491-20 JX6H-UFAD88 617 8790
1900 607 10-491-20 CFP15E-F40 610 9719
140 323 1750 609 10-491-20 JX6H-UFAD88 617 8790 |
1900 635 10-491-20 Cat 18 (700) 700 10640
G 145 335 1750 643 10-491-20 Cat 18 (700) 700 10640
1900 663 10-491-20 Cat 18 (700) 700 10640
P 150 347 1750 670 10-491-20 Cat 18 (700) 700 10640
1900 693 10-491-20 Cat 18 (700) 700 10640
M 1565 358 1750 699 10-491-20 Cat 18 (700) 700 10640
1900 723 10-491-20 Cat 18 (800) 800 10640
P 160 370 1750 728 10-491-20 Cat 18 (800) 800 10640
1900 753 10-491-20 Cat 18 (800) 800 10640
165 381 1750 757 10-491-20 Cat 18 (800) 800 10640
1900 784 10-491-20 Cat 18 (800) 800 10640
170 393 1750 785 10-491-20 Cat 18 (800) 800 10640
1900 815 10-491-20 RTF 860 10640
175 404 1750 820 10-491-20 RTF RTF RTF
1900 846 10-491-20 RTF 860 10640
180 416 1750 845 10-491-20 RTF RTF RTF
1900 877 10-491-20 RTF RTF RTF
185 427 1750 875 10-491-20 RTF RTF RTF
1900 908 10-491-20 RTF RTF RTF
190 439 1750 905 10-491-20 RTF RTF RTF
1900 938 10-491-20 RTF RTF RTF
195 450 1750 935 10-491-20 RTF RTF RTF
1900 969 10-491-20 RTF RTF RTF
200 462 1900 1000 10-491-20 RTF RTF RTF
205 474 1900 1031 10-491-20 RTF RTF RTF
210 485 1900 1062 10-491-20 RTF RTF RTF
215 497 1900 1093 10-491-20 RTF RTF RTF
220 508 1900 1124 10-491-20 RTF RTF RTF
221 511 1900 1130 10-491-20 RTF RTF RTF

Section 913 Page 348
Date April 1, 2012
Supersedes Feb 13, 2012

1-FP-CP-001
2-FP-CP-001
Diesel Fire Water
Pump - Power
Blocks 1 & 2



MODELS

JX6H-UFADF0 ~ JX6H-UFADNO
JX6H-UFAD60  JX6H-UFADPO
JX6H-UFADKO  JX6H-UFAD88

FM-UL-cUL APPROVED RATINGS BHP/KW —_— ;
¥
Nk iz Q = P ¥
T 48.9in
UFADFO 460 343 488 364 No Expiration
UFAD60 510 380 525 392 No Expiration (s
] m
UFADNO 542 404 575 429 No Expiration e
UFADPO 575 429 600 447 No Expiration | ® ®
UFAD88 617 460 = NoExpiration | -
® USAEPA (NSPS) Tier 3 Emissions Certified Off-Road (40 CFR Part 89) and i
NSPS Stationary (40 CFR Part 60 Sub Part llll). Meet EU Stage IIIA emission 18.0in ¢ ¢
levels. 1-FP-CP-001 e g
¢ All Models are available for Export 2'.FP'CP.-OO1 OVERALL WIDTH
Diesel Fire Water 41.7in
Pump - Power

SPECIFICATIONS Blocks 1 & 2

~ " JX6H MODE
UFADNO.

~UFADSB.

: cw |
Weight~Ib (ka) 3315 (1500) '
Compreééion Ratio 16.0:1

Displacement = cu. n. () 824 (13.5)

EngineType 4 Stroke Cycle — Inline Construction
Bore & Stroke = in. (mm) 5,20 X 6.50 (132 X 165)
Installation Drawing D626

Wiring Diagram AC Co7651

Wiring Diagram DG 071360, C071361, 071371
Engine Series. ! John Deere 6135 Series Power Tech Plus
Speed Interpolation - - - N/A

Abbreviations: CW - Clockwise ~ TRWA - Turbocharged with Raw Water Aftercooling N/A - Not Available
*Rotation viewed from Heat Exchanger / Front of engine

CERTIFIED POWER RATING ENGINE RATINGS BASELINES

+ Each engine is factory tested to verify power and performance. + Engines are to be used for stationary emergency standby fire pump service only. Engines

+ FM-UL power ratings are shown at specific speeds, Clarke engines can be IR st e et GRS 6,

applied at a single rated RPM setting + 50 RPM. + Engines are rated at standard SAE conditions of 29.61 in. (752.1 mm) Hg barometer and
77°F (25°C) inlet air temperature [approximates 300 ft. (91.4 m) above sea level] by the
testing laboratory (see SAE Standard J 1349).

+ A deduction of 3 percent from engine horsepower rating at standard SAE conditions shall
be made for diesel engines for each 1000 ft. (305 m) altitude above 300 ft. (91.4 m)

Moscs * A deduction of 1 percent from engine horsepower rating as corrected to standard SAE

| »\‘ I conditions shall be made for diesel engines for every 10°F (5.6°C) above 77°F (25°C)
C Us NEPR 3 s ambient temperature.

acurenerts APPROVED

B



Direct Mounted, Washable Indoor Serwce w1th Drip Shield

MODELS
JX6H-UFADNO
JX6H-UFADPO

__ JX6H-UFADSS

JX6H-UFADF0
JX6H-UFAD60

JX6H-UFADKO

Air Cleaner Disposable, Dr|p Proof ]ndoor Serwce Outdoor Type Smgle 0
: : Two Stage 7 :

Alternator 24V-DC, 40 Amps with Poly-Vee Belt and Guard

Exhaust Protection Metal Guards on Manifolds and Turbocharger Rt S e

Coupling : Bare Flywheel Driveshaft and Guard, SC2160A

Electronic Control Module

24V-DC, Energized to Stop, Primary ECM always Powered on

Exhaust Flex Connection*

Stainless Steel Flex, 150# ANSI Flanged Connection, 8"

Flywheel Housing

SAE #1

Stainless Steel Flex, 150# ANSI Flanged Connection, 10"

Flywheel Power Take Off

11.5" SAE Industrial Flywheel Connection

FuelConnectlons it

Fire Resistant, Flexible, USA Coast Guard Approved, Supply and
Return Lines

* Fuel Filtér‘

Primary Filter with Priming Pump
Unit Injector ‘

240V-AC, 2500 Watt

Governor, Speed

Electronic, Dual Electronic Engine Control Modules

Heat Exchanger- i Tube and Shell Type, 60 PS| (4 BAR), NPT(F) Connections —
; 1 SealSalt Water Compatible
'~ Instrument Panel Multimeter to Display English and Metric, Tachometer, Hourmeter,

Water Temperature, Oil Pressure and One (1) Voltmeter with
Toggle Switch, Front Opening

’ Junction Box

Integral with Instrument Panel; For DC Wiring Interconnection to
Engine Controller

Lube Oil Cooler.

Engine Water Cooled, Plate Type

Lube Oil Filter” Full Flow with By-Pass Valve
Lube Oil Pump '~ Gear Driven, Gear Type

| Manual Start Control : On Instrument Panel with Control Position Warning Light
Overspeed Control - ' Electronic, Factory Set, Not Field Adjustable

Raw Water Solenoid Operation

Automatic from Fire Pump Controller and from Engine Instrument
Panel

Run - Stop Control

On Instrument Panel with Control Position Warning Light

Starters

One (1) 24V-DC with Two (2) Start Contactors

Throttle Co

Adjustable Speed Control by Increase/Decrease Button, Tamper
Proof in Instrument Panel

Water. Pump,mﬂ e

Centrifugal Type, Gear Driven

Abbreviations : DC - Direct Current, AC — Alternating Current, SAE - Society of Automotive Engineers, NPT(F) - National Pipe Tapered Thread (Female), NPT(M) - National Pipe

Tapered Thread (Male), ANSI — American National Standards Institute

Note : Engine Controller needs two (2) additional signals: Injector Failure, Alternate ECM Selected

JXB6H-UFADF0/60/K0/N0/P0/88 All provided with orifice plate mounted in flex exhaust. MODEL NOMENCLATURE (10 Digit Models)

JX6H-UFADFO

1-FP-CP-001 John Deere Base EnglneJ _':PowerCurve Number
EDP. . 650 Series EPA Tier 3 Certified

2 _FP CP 001 6 Cylinder Builtin USA

Diesel Fire Water Heat Exchanger Cooled UL Listed and FM Approved

Pump - Power
Blocks 1 & 2

CLARKE Fire Protection Products, Inc.
3133 E. Kemper Rd., Cincinnati, Ohio 45241
United States of America
Tel +1-513-475-FIRE(3473)
www.clarkefire.com

CLARKE UK Ltd.

Grange Works, Lomond Rd., Coatbridge, ML5-2NN
United Kingdom

Tel +44-1236-429946
www.clarkefire.com

Fax +1-513-771-0726 Fax +44-1236-427274

C133423 revl Specifications and information contained in this brochure subject to change without notice.

10APR12
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| JOHN DEERE

Nameplate Rating Infermation

m

1-FP-CP-001
2-FP-CP-001

Diesel Fire Water Pump
Power Blocks 1 & 2

. Clarke Model | JXEH-UFADSS

Power Rating (BHP 7 kW) 617 /460

Certified Speed (RPM) ' 1760

'Rating Data

: } 6135HFC48B
| Certified Power (kW) | 460
1760
l Clarke Fire Pump
a/kW-hr a/hp-hr
3.5 2.6
e He | 0.1 0.1
| NOx+HC | 3.6 2.7
012 | 0.09 |
coved 0.7 | 05 |

‘ Certificate Data

| Engine Model Year 2012

| EPAFamilyName = | CJDXL13.5103

|\ EPAJDName ' | 650HAA
L EPA Certificate Number. CJDXL13.5103-020

"CARB Executive Order ' Not Applicable

Parent of Family | 6135HF485A

ag/kW-hr
3.3
0.1
3.4
0.10
0.6

* The emission data listed is measured from a laboratory test engine according to the test procedures of 40 CFR 89 or 40
CFR 1039, as applicable. The test engine is intended to represent nominal production hardw are, and w e do not
guarantee that every production engine will have identical test results. The family parent data represents multiple ratings
and this data may have been collected at a different engine speed and load. Emission results may vary due to engine
manufacturing tolerances, engine operating conditions, fuels used, or other conditions beyond our control.

This information is property of Deere & Company. It is provided solely for the purpose of obtaining certification or permits

of Deere pow ered equipment. Unauthorized distribution of this information is prohibited

JDPS 4/21/2012
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DATUMS:

- MOUNTING FACE OF FLYWHEEL

-ENGINE CRANKSHAFT HORIZONTAL CENTERLINE

- ENGINE CRANKSHAFT VERTICAL CENTERLINE

CAUTION:
ALL PLUMBING MUST BE SUPPORTED
AND/OR ISOLATED SO THAT NO WEIGHT
OR STRESS IS APPLIED TO ANY ENGINE COMPONENT

ATTENTION
REFER TO THE SPECIFIC MODEL
"INSTALLATION AND OPERATION DATA"
FOR INSTALLATION GUIDELINES

VIEW FROM TOP
OF ENGINE

(G)322 12.7]
¢‘ - CENTER OF GRAVITY OF ENGINE R e e
44117
/X - CLOCKWISE ROTATION WHEN VIEWED TRWA" JX6H-UFADFO, -UFADSO, EANYWAIER I ED
FROM FRONT OF ENGINE RBOCHARGED W | PXBH-UFADKO*, -UFADNO, e
RAW WATER AFTERCOOLING) 3 3
RARTER JX6H-UFADPO, -UFAD88 _ P
-C-| FF O C —o0[00)
(*) INDICATES PLD ENGINE MODEL ONLY
gtta_chme?t 4 =
evision
s FOR ENGINES BUILT IN USA
I BEGINNING JANUARY 2013
1-FP-CP-001 & 2-FP-CP-001 _ _ I
i ; 3 5
Diesel Fire Water Pump g 8
& Er T 2 9 -
Power Blocks 1 & 2 4 g8 g g 8 = -
2 34§ T g =
| g
| 1242 (48.9] |
FLEX EXHAUST ! |
8" 150# FLANGE e =
w/ ORIFICE
1028 [40.5]
888 (35.0)
‘COOLANT FILL CAP — | RAWWATER INLET
o 1-1/4" NPT
= ii—f Y
@ ° | 598 (23.5)
- FUEL PUMP CENTERLINE
(G)461[18.2] o =
RAW WATER OUTLET =
1-1/2" NPTF ===
5 STARTER CONTACTOR
BATTERY #1
218(8.6) ® g 32 (5.
= 11 POSITIVE CONNECTOR
oo opEoeo 0o 0 e 0 3/816 STUD
s wes
opal -B-] 1S CRANKSHAFT _CRANKSHAFT o e _ S5
CENTERLINE CENTERLINE 5oy
4 17216.8]
a POSITIVE CONNECTOR
3/8°-16 STUD
382(15.0] "
AC CONNECTION o STARTER CONTACTOR
s HEATER BATTERY #2
2500 WATTS
dor(16:0] . | 230 VAC-STD. I
+5%/-10%
B DUEL ECM
SiE @ N VIEW FROM LEFT
ga E = SIDE OF ENGINE
228 2
DRAWING SUBJECT 8 g L ° REV. DESCRIPTION ECN#| DWN | APVD DATE
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