Air Quality

Maximum Background | Total CAAQS NAAQS

Averaging Conc. Conc. Conc. Exceeds
Pollutant Period (ug/m3)  (ug/m3) (ug/m3) | (ug/m3) (ug/m3) Standard?

CcO 1-hour 1,668 5,266 6,934 23,000 40,000 No
maximum
(CAAQS and
NAAQS)

8-hour 131 3,549 3,680 10,000 10,000 No
maximum
(CAAQS and
NAAQS)

SO 1-hour <0.01 225 225 655 196 No
maximum
(CAAQS and
NAAQS)

3-hour <0.01 225 225 -- 1,3002@ No
maximum
(NAAQS)

24-hour <0.01 710 710 105 365 No
maximum
(CAAQS and
NAAQS)

Annual <0.01 1.10 1.10 - 80 No
maximum
(NAAQS)

PMio 24-hour L4714 2413 246 50 -- Yes
maximum
(CAAQS) ®

24-hour average 3.80 142 146 - 150 No
high-sixth-high
(NAAQS)

Annual 0.55 39.8 40.4 20 -- Yes
maximum
(CAAQS) ®

PM3s 5-year average 1.74 21.0 22.7 - 35 No
of 24-hour
yearly 98th
percentiles
(NAAQS)

Annual 0.33 9.40 9.73 12 - No
maximum
(CAAQS)

5-year average 0.32 8.67 8.99 - 12.0 No
of annual
concentrations
(NAAQS)

2 Secondary standard.

®The PM1o CAAQS are not applicable as the area is designated as nonattainment.
Note:

-- = Not applicable and/or no standard
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5.1.10.1.2 Fumigation Analysis

Fumigation analyses with the EPA Model AERSCREEN (Version 21112) were conducted for inversion
breakup conditions based on EPA guidance given in EPA-454/R-92-019 (EPA 1992b). Shoreline
fumigation impacts were additionally assessed as the nearest distance to the shoreline of any large bodies
of water is within 3 kilometers with the Salton Sea located less than 1,000 m to the west and northwest of
the Project. Since AERSCREEN is a single point source model, only one representative cooling tower stack
was modeled as it represents the Project’s only source with a stack height greater than 10 m that emits
criteria pollutants. Other AERSCREEN inputs included the cooling tower building data, cooling tower stack
parameters, the minimum and maximum observed temperature values used by the ICAPCD for generating
the Imperial County Airport meteorological data (27°F and 122°F [-3°C and 50°C], respectively), default
seasonal and land cover data for cultivated land and average moisture, a minimum fence line distance of
140 m, rural dispersion conditions, no flagpole receptors, a minimum wind speed of 2.5 m/s with a 10-m
anemometer height, and flat terrain. Impacts were initially evaluated for unitized emission rates

(1.0 pound per hour).

The results of the fumigation analysis in AERSCREEN indicated no meteorological hours fit the fumigation
criteria; therefore, no fumigation calculations were possible. This is the result of the fact that no hours
meeting the stability and wind speed criteria were present, causing AERCREEN to issue a notice that no
hours meet the criteria. Based upon these facts, no fumigation impacts are expected to occur from the
Project.

5.1.10.1.3 Nitrogen and Particulate Deposition Impacts

The Project may result in emissions of nitrogenous compounds such as NOx and NHs. Nitrogen oxide gases
(NO and NO2) convert to nitrate particulates in a form that is suitable for uptake by most plants and could
promote plant growth and primary productivity. Coastal salt marshes are a common natural habitat in the
vicinity of the Project where nitrogen deposition may occur. The critical load for atmospheric nitrogen
deposition into coastal wetlands is difficult to establish because wetlands subject to tidal exchange have
open nutrient cycles. In addition, nitrogen loading in wetlands is often affected by sources other than
atmospheric deposition (Morris 1991). Various studies that have examined nitrogen loading in intertidal
salt marsh wetlands have found critical loads to range from between 63 and 400 kilograms per hectare
per year (kg ha 'yr") (Caffrey et al. 2007; Wigand et al. 2003). The wetlands near the Project are not
expected to be sensitive to atmospheric nitrogen deposition as the impacts would likely be minimal
compared to agricultural runoff nitrogen loading.

Regardless, a deposition analysis was performed using AERMOD with the options and inputs as described
in Section 5.1.9.1. In addition, the following data were used/assumed for this analysis:

= AERMOD wet and dry deposition options. Depositional rates and parameters were based upon nitric
acid (HNOs) which, of all the depositing species, has the highest affinity for impacts to soils and
vegetation and tendency to stick to what it is deposited on.

= Dry deposition land use characteristics were developed using satellite aerial imagery for each
10-degree increment within a 3-kilometer radius surrounding the Project.

= Dry deposition seasonal categories were assigned based upon historical meteorological trends for
the region.

= NOx and NHs were assumed to be 100 percent converted into atmospherically-derived nitrogen at the
release point, where applicable, rather than allowing for the conversion of NOx and NHs to occur over
distance and time within the atmosphere, which is more realistic.

= Maximum settling velocities were selected to produce conservative deposition rates.

Emissions of depositional nitrogen were conservatively calculated as a complete conversion of in-stack
NOx and NHs from each of the combustion sources. This was done by multiplying the nitrogen mass
fraction of each of the pollutants by the respective average annual emissions. Accordingly, modeled
impacts will overstate potential effects.
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The dry deposition algorithms in AERMOD include land use characteristics and some dry gas deposition
resistance terms based on five seasonal categories and nine land use categories. The seasonal categories
for each month of modeling are as follows:

= Midsummer: April, May, June, and July

= Autumn: August, September, and October

= Late Autumn/Winter without snow: November, December, and January
= Transitional Spring: February and March

Land use categories are used within AERMOD to calculate dry deposition of the emitted nitrogen
compounds. For example, in areas of lush vegetation, the gaseous nitrogen compounds would have a
higher uptake and, therefore, dry deposition would be higher at these areas than in bodies of water or
urban areas with fewer trees. A determination for land use categories used in the analysis was conducted
using satellite aerial imagery for which each 10-degree increment within a 3-kilometer radius surrounding
the Project was defined as either grassy suburban area or unforested wetland.

AERMOD also requires the input of wet and dry depositional parameters based on the nitrogen-containing
species being emitted. For this analysis, it was conservatively assumed that all nitrogen emitted was in the
form of HNOs3, as HNOs is the most aggressive species with regards to deposition. Based on the above,
over-predictive modeling approach, the maximum modeled annual deposition averaged over the wetlands
was 735 kg ha'yr'. The modeled concentration gradient drops significantly from this point of maximum
predicted impact to below 100 kg ha 'yr less than 1,000 m away. The Project’s nitrogen deposition
impacts are not expected to significantly contribute to nitrogen loading on coastal marshes because of
several factors, including the fact that the area surrounding the Project is not a densely vegetated coastal
marsh land and that depositional nitrogen formation requires time for the chemical reaction to occur.
Because the predominate wind patterns (west to east) in the Project vicinity, among other factors, will
result in a majority of the potential air quality impacts occurring away from the Project site and nearby
wetlands, time and distance will reduce ground-level concentrations contributing to nitrogen deposition.

Particulate emissions will be controlled by diesel exhaust particulate filtration and the exclusive use of
ultra-low sulfur diesel fuel for stationary combustion sources and high-efficiency drift eliminators for the
cooling towers. The deposition of PM1o can affect vegetation through either physical or chemical
mechanisms. Physical mechanisms include the blocking of stomata so that normal gas exchange is
impaired, as well as potential effects on leaf adsorption and reflectance of solar radiation. Information on
physical effects is limited, presumably in part because such effects are slight or not obvious except under
extreme situations (Lodge et al. 1981). Given the emission controls incorporated into the Project design
and modeled particulate impacts, no additional mitigation measures are required.

5.1.10.2 Project Construction

Based on the Section 5.1.9.7 delineation of modeled results to applicable standards, modeled
construction impacts were compared with the SILs, NAAQS, and CAAQS. To determine the magnitude and
location of the maximum potential impacts for each pollutant and averaging period, the AERMOD model
was used with all 5 years of meteorological data. All modeled maximum facility impacts occurred well
inside the fine gridded receptors with 25-m spacing. Therefore, additional 25-m refined receptor grids
were not necessary.

The secondary formation of PM2.s and ozone from their precursors were also accounted in the Project's
construction impacts based upon EPA MERPS View Qlik and EPA Methodology (EPA 2019). Specifically,
secondary impacts were calculated and added to the respective modeled results. The calculated
secondary impact results are presented in Table 5.1-31.
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Table 5.1-31. Construction Air Quality Impact Results — Secondary Emissions from Precursors

Modeled Modeled Project Secondary
Precursor Secondary Impact | Project Impact
Emission Rate Concentration Emissions = Concentration
Pollutant  Precursor  (tpy) (ug/m3)2 (tpy) (ug/m?3)
24-Hour NO, 500 0.025 252 <0.01
PM2s S0, 500 0.077 0.23 <0.01
NO, 500 0.001 252 <0.01
Annual PMz s
S0, 500 0.002 0.23 <0.01
8-Hour NO, 500 0.84 252 0.04
Ozone Yela 500 0.06 9.64 <0.01

2 The modeled secondary impacts were obtained from the Los Angeles County hypothetical source with a 10-m stack height.

The Project construction will not result in any direct emissions of ozone and, as seen in Table 5.1-31, the
secondary impacts of ozone from its Project-emitted precursors of NOx and VOC are 0.04 ug/m3. This
secondary ozone impact is well below the SIL of 1 ppb such that the Project would not cause or contribute
to a violation of the NAAQS. As a result, no further analysis of ozone is necessary.

As can be seen in Table 5.1-32, potential impacts are less than the EPA’s SILs for all pollutants and
averaging periods except 1-hour and annual NO2, 24-hour and annual PM1o, and annual PMzs. For
pollutants and averaging periods with a predicted concentration that is not significant (that is, if they are
less than the SIL), the modeling is complete for that pollutant and averaging period and compliance with
the NAAQS/CAAQS is demonstrated by not causing or contributing to a violation. If impacts are above the
SIL, a cumulative modeling analysis is required. 1-hour and annual NO2, 24-hour and annual PM1o, and
annual PMzs predicted concentrations exceed their respective SIL and will, therefore, require a cumulative
modeling analysis. Imperial County and CEC will receive the cumulative analysis under separate cover.

Table 5.1-32. Construction Air Quality Impact Results - Significant Impact Levels

Maximum Concentration  Class Il SIL Exceeds
Pollutant Averaging Period (ug/m3) (ug/m3) Class Il SIL?
NO, 5-year average of 1-hour yearly 55.7 7.55 Yes
maxima (NAAQS)
Annual maximum 10.2 1.00 Yes
Ozone 8-hour 0.03 1.96 No
CcO 1-hour maximum 135 2,000 No
8-hour maximum 108 500 No
SO, 1-hour maximum 0.32 7.86 No
3-hour maximum 0.29 25.0 No
24-hour maximum 0.17 5.00 No
Annual maximum 0.11 1.00 No
PM1o 24-hour maximum 7.37 5.00 Yes
Annual maximum 1.35 1.00 Yes
PM; 5 5-year average of 24-hour yearly 1.15 1.20 No
maxima (NAAQS)
5-year average of annual 0.24 0.20 Yes
concentrations (NAAQS)

Note:
-- = Not applicable and/or no standard
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The Project’s maximum modeled concentrations are compared to the CAAQS and NAAQS in Table 5.1-33.
As shown, maximum combined impacts (modeled plus background) are less than all the CAAQS and
NAAQS except for the PM1o CAAQS. The modeled exceedances of the PM1o CAAQS are due to high
background concentrations, which already exceed the CAAQS (like the majority of the State, the area is
designated as a nonattainment area for the PM1o CAAQS). The Project is not below the SIL for the 24-hour
and annual PM+o standards though the Project owner will implement construction control measures as
described in Section 5.1.7.2.2. These control measures would reduce particulate emissions to the extent
required by ICAPCD, thus making the Project consistent with attainment plans for the PM1o standards.
Additionally, the PM10 emissions associated with construction of the Project, as presented in Table 5.1-20,
are below the ICAPCD significance threshold of 150 pounds per day. Therefore, the Project construction
would likely result in less-than-significant impacts with respect to particulate emissions.

Table 5.1-33. Construction Air Quality Impact Results — Ambient Air Quality Standards

Maximum CAAQS NAAQS
Averaging Concentration Background Total Exceeds
Pollutant Period (ug/m3) (ug/m3) (ug/m3) (ug/m3) Standard?
NO; 1-hour maximum 56.8 105 162 339 - No
(CAAQS)
5-year average of 1- 54.3 65.2 119 - 188 No
hour yearly 98th
percentiles (NAAQS)
Annual maximum 10.2 17.4 27.6 57 100 No
CcO 1-hour maximum 135 5,266 5,401 23,000 | 40,000 No
(CAAQS and NAAQS)
8-hour maximum 135 3,549 3,684 10,000 | 10,000 No
(CAAQS and NAAQS)
SO» 1-hour maximum 0.32 225 228 655 196 No
(CAAQS and NAAQS)
3-hour maximum 0.29 225 228 - 1,300 No
(NAAQS)
24-hour maximum 017 710 7.27 105 365 No
(CAAQS and NAAQS)
Annual maximum 0.11 1.10 1.21 - 80.0 No
(NAAQS)
PMio 24-hour maximum 7.37 2413 249 50.0 - Yes
(CAAQS)®
24-hour average high- 6.34 142 148 - 150 No
sixth-high (NAAQS)
Annual maximum 1.35 39.8 411 20.0 - Yes
(CAAQS)®
PM3s 5-year average of 24~ 1.15 21.0 22.2 -- 35.0 No
hour yearly 98th
percentiles (NAAQS)
Annual maximum 0.25 9.40 9.65 12.0 - No
(CAAQS)
5-year average of 0.24 8.67 8.91 -- 12.0 No
annual concentrations
(NAAQS)

2 Secondary standard.

® The PM10 CAAQS are not applicable as the area is designated as nonattainment.
Note:

-- = Not applicable and/or no standard
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5.1.11

Laws, Ordinances, Regulations, and Statutes

Table 5.1-34 presents a summary of federal, state, and local air quality LORS deemed applicable to the
Project. Specific LORS related to air quality and climate change are discussed in greater detail in Sections
5.1.11.1 and 5.1.11.2, respectively.

Table 5.1-34. Summary of LORS - Air Quality

Regulating
LORS Purpose Agency Project Conformance
Federal Regulations (EPA)
CAA Establishes ambient air EPA Region IX | The modeling analysis for the Project presented in
Amendments | quality standards for Section 5.1.10 demonstrates the Project will not cause or
of 1990, 40 criteria air pollutants. contribute to a violation of the state or federal ambient
CFR Part 50 air quality standards during even the worst-case
operating profile, except for H,S and 24-hour and annual
PM; 5. The Project will not exceed the H,S CAAQS when
considering only routine operations and treating H,S as a
nuisance with a 1-mile exclusion zone. Although the
Project meets the NAAQS for 24-hour and annual PM;s,
a cumulative impacts analysis will be performed to
demonstrate compliance when considering the
cumulative impact of nearby sources.
40 CFR Part 51 | Requires preconstruction | ICAPCD with |Requires NSR permitting for construction of specified
(NSR) (ICAPCD |review and permitting of | EPA Region IX | stationary sources. NSR applies to pollutants for which
Rule 207) new or modified oversight | ambient concentration levels are higher than the NAAQS.
stationary sources of air The NSR requirements are implemented at the local level
pollution to allow with EPA oversight (ICAPCD Rule 207).
industrial growth without An ATC and permit to operate (PTO) will be obtained
interfering with the from ICAPCD prior to construction of the Project. As a
attainment and result, the compliance requirements of 40 CFR 51 will be
maintenance of ambient met.
air quality standards.
40 CFR Part 52 | Allows new sources of air | ICAPCD with | The PSD requirements apply on a pollutant-specific basis
(PSD) pollutiontobe EPA Region IX'| to any project that is a new major stationary source or a
constructed, or existing oversight | major modification to an existing major stationary source.

sources to be modified in
areas classified as
attainment, while
preserving the existing
ambient air quality levels,
protecting public health
and welfare, and
protecting Class | Areas
(e.g,, national parks and
wilderness areas).

ICAPCD classifies an unlisted source (which is not in the
specified 28 source categories) that emits or has the PTE
250 tpy of any pollutant regulated by the CAA as a major
stationary source. For listed sources, the threshold is

100 tpy. NO,, VOC, or SOz emissions from a modified
major source are subject to PSD if the cumulative
emission increases for either pollutant exceeds 40 tpy.
ICAPCD Rule 207 additionally outlines a significant
increase as 15 tpy of PM1o. In addition, a modification at a
nonmajor source is subject to PSD if the modification
itself would be considered a major source.

In May 2010, EPA issued the GHG permitting rule
officially known as the "Prevention of Significant
Deterioration and Title V Greenhouse Gas Tailoring Rule”
(GHG Tailoring Rule), in which EPA defined six GHG
pollutants (collectively combined and measured as CO,e)
as NSR-regulated pollutants. Under the GHG Tailoring
Rule, new projects that emit GHG pollutants above
certain threshold levels would be subject to PSD
permitting beginning in July 2011. However, in July
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Purpose

Regulating
Agency Project Conformance

2014, the U.S. Supreme Court ruled that EPA could not
regulate GHG emissions alone. As a result, new sources
with a GHG PTE equal to or greater than 75,000 tpy of
COse are no longer required to obtain a PSD permit
specifically for GHG emissions. If the new source would
require a PSD permit as a result of criteria pollutant PTE,
a BACT analysis to evaluate GHG emissions control would
still be required.

The Project is a geothermal-powered PGF and would not
be considered one of the 28 listed source categories.
Therefore, the emission rates were compared to the 250-
tpy threshold. As shown in Section 5.1.7, the emission
increases from the Project would not exceed the 250-tpy
threshold. Therefore, the Project would not be subject to
PSD.

40 CFR Part 60 | Establishes national ICAPCD with | The Project will include five diesel-fired emergency
Subpart Il standards of performance | EPA Region IX | generators and one diesel fire pump which are subject to
(NSPS) for new or modified Oversight operations, maintenance, and emissions requirements of
(ICAPCD stationary compression this subpart. The Project’s diesel engines will be operated
Regulation XI) |ignition internal and maintained as per the manufacturer specifications.
combustion engines. The emergency generators will be Tier 4 compliant,
meaning their emissions will not exceed any of the
emission limitations of this subpart. The fire pump will be
Tier 2 compliant and will be certified to emission rates
that meet the requirements of this subpart.
40 CFR Part 70 | CAA Title V Operating ICAPCD with | The Title V Operating Permits Program requires the
(Title V) Permits Program. EPA Region IX | issuance of operating permits that identify all applicable
(ICAPCD Oversight | federal performance, operating, monitoring,

Regulation IX)

recordkeeping, and reporting requirements. The
requirements of 40 CFR Part 70 apply to facilities that are
subject to NSPS requirements and are implemented at
the local level through ICAPCD Regulation IX. According
to Regulation IX, Rule 903, a facility would be required to
submit a Title V application if the facility has a PTE
greater than 100 tpy of any regulated air pollutant except
GHGs or if the HAP PTE is greater or equal to 25 tpy for
combined HAPs and 10 tpy for individual HAPs. A Title V
application is only required for GHGs if the facility has a
PTE greater than 100,000 tpy COse.

The Project will not exceed any Title V thresholds itself,
excluding commissioning years. All permitting will be
conducted through ICAPCD and compliant with their rules
and regulations.
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LORS
40 CFR Part 64 | Establishes onsite ICAPCD with | Requires facilities to monitor the operation and
(Compliance monitoring requirements | EPA Region IX | maintenance of emissions control systems and report any
Assurance for emission control Oversight | control system malfunctions to the appropriate
I[\éoAr;\l/\t]o[gS[ge) systems. regulatory agency. If an emission control system is not
working properly, the CAM Rule also requires a facility to
take action to correct the control system malfunction.
The CAM Rule applies to emissions units with
uncontrolled PTE levels greater than applicable major
source thresholds. Emission control systems governed by
Title V operating permits requiring continuous
compliance determination methods are generally
compliant with the CAM Rule.
The only emission controls for the Project include H5S,
which is not a pollutant applicable to major source
thresholds. Therefore, the unabated Project emissions
presented in Section 5.1.7 would not exceed the major
source thresholds and the CAM rule would not be
applicable.
40 CFR Part 63 | Establishes national ICAPCD with | Establishes emission standards to limit emissions of HAPs
(HAPs, Maximu' | emission standards to EPA Region IX | from specific source categories for major HAP sources.
m Available limit emissions of HAPs or | Oversight | 5o rces subject to 40 CFR Part 63 requirements must
Control ar pollutant.s identified by either use the MACT, be exempted under 40 CFR Part 63,
Technology EPA as causing or : : e .
[MACT]) contributing to the or comply W|§h published emission L|m|tat|on's. Prqect;
adverse health effects of would be subject to the 40 CFR Part 63 requirements if
air pollution but for which the HAP PTE is greater or equal to 25 tpy for combined
NAAQS have not been HAPs and 10 tpy for individual HAPs.
established from facilities As shown in Section 5.1.7, the Project would not exceed
in specific categories. the major source thresholds for HAPs (10 tpy for any one
pollutant or 25 tpy for all HAPs combined). Therefore,
the Project would be less than the 40 CFR Part 63
applicability threshold.
State Regulations (CARB)
California Prohibits emissions in ICAPCD with | The CEC Conditions of Certification and the ICAPCD ATC
Health & Safety | quantities that adversely CARB processes are developed to ensure that no adverse public
Code (CHSC), |affect public health, Oversight health effects or public nuisances result from operation
Section 41700 |safety, businesses, or of the Project.
property.
Senate Bill 32 — | Aims to reduce carbon ICAPCD with | Requires CARB to develop regulations to limit and reduce
California emissions within the state CARB GHG emissions. As a geothermal-powered PGF, this
Global by approximately 40 Oversight | Project will support the emission reduction goals of SB
Warming percent from 1990 levels 32.
Solutions Act of | by the year 2030.
2016 (SB 32)
17 CCR, Article | Establishes GHG CARB CARB has promulgated a Cap and Trade regulation that
5 limitations, reporting limits or caps GHG emissions and requires subject
requirements, and a Cap facilities to acquire GHG allowances. The Project GHG
and Trade offsetting emissions have been estimated, and the Project owner
program. will report emissions and acquire allowances and offsets
consistent with these regulations if required.
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LORS

California Limits long-term CEC with The Project is considered a baseload facility subject to

Senate Bill investments in baseload CARB this regulation with GHG emissions that satisfy this

1368 - generation by the state's Oversight | requirement, emitting 110 pounds CO, per megawatt-

Emissions utilities to power plants hour® compared to the threshold of 1,100 pounds CO>

Performance that meet an emissions per megawatt-hour.

Standards (SB | performance standard

1368) jointly established by the
CEC and the California
Public Utilities
Commission (CPUC).

California Establishes community air | ICAPCD with | The Project is not located in a community identified in AB

Assembly Bill | monitoring and emission CARB 617. The Project will comply with all applicable ICAPCD

617- reduction plans to reduce Oversight | emissions reporting requirements and rules and

Community Air | exposure in communities regulations.

Protection Plan | most impacted by air

(AB617) pollution.

Local Regulations (ICAPCD)

Rule 201 Defines the types and ICAPCD An ATC and PTO will be obtained from ICAPCD prior to
permits required. construction of the Project.

Rule 204 Outlines the information ICAPCD Requires permit applications to include sufficient
required for inclusionin a information to allow ICAPCD's determination of
permit application. compliance with applicable rules. The Project will include

all required information from this Application for
Certification (AFC) in the ICAPCD ATC/PTO application.

Rule 207 Establishes pre- ICAPCD An ATC and PTO will be obtained from ICAPCD prior to
construction review construction of the Project.
requirements for new or
modified stationary
sources.

Rule 208 Permits inspection of ICAPCD The Project will be available for ICAPCD inspection upon
permitted sources by notification.

ICAPCD.

Rule 400 Limits NOx emissions ICAPCD The Project's emergency generators and fire pump
from fuel burning emissions do not exceed the ICAPCD Rule 400 limit of
equipment. 140 lbs/hr, as shown in Section 5.1.7.

Rule 400.3 Limits NOx and CO ICAPCD The Project's emergency generators will be Tier 4
emissions from fuel compliant equipment with NOx emission rates well below
burning equipment. the ICAPCD Rule 400.3 limit of 90 ppm. The fire pump is

not subject to this Rule as it will operate 50 hours per
year or less for maintenance and testing or in an
emergency situation to protect human life and public
health.

Rule 401 Limits visible emissions. ICAPCD Rule 401 prohibits visible emissions other than water
vapor as dark as or darker than Ringlemann No. 1 for
periods greater than 3 minutes in any hour. Visible
emissions from the Project would result from particulate
emissions from the cooling tower and stationary internal
combustion engines. All sources will be operated
according to manufacturer specifications to minimize
visibility impacts due to inadequate combustion and
excess particulate emissions.

9 Calculated as 67,660 tpy CO:z x 2,000 pounds per ton / 140 MW-net / 8,760 hours per year.
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Rule 403 Establishes air ICAPCD The Project is exempt from this rule as it operates only
contaminant maximum emergency diesel generators and a fire pump as
emission rates for combustion sources. The power generation activities are
particulate matter. steam-powered and are, therefore, not applicable

combustion sources.

Rule 405 Limits sulfur compound ICAPCD Rule 405 limits sulfur compound emissions to no more
emissions. than 0.2 percent by volume from any source and

combusted diesel fuels must be less than 0.5 percent by
weight. The primary Project sulfur compound emissions
will be H;S, which will be monitored through analytical
testing of the NCG and cooling towers to confirm Rule
405 standards are not exceeded. All diesel fuel
combusted at the Project will be ultra-low sulfur diesel
with a sulfur content not to exceed 15 ppm by weight.

Rule 407 Prohibits public nuisances. ICAPCD The Project will obtain an ATC and PTO from ICAPCD

which will confirm Project operations do not cause public
nuisance.

Rule 800 Establishes fugitive dust ICAPCD The Project will implement best available control
limits and mitigation measures during construction activities, as listed in
measures. Section 5.1.7.2.2. These measures will minimize fugitive

dust emissions to the extent feasible. In addition, a Storm
Water Pollution Prevention Plan will be developed to
further minimize fugitive dust emissions during
construction and operation.

Rule 801 Establishes construction ICAPCD The Project will implement best available control
and earthmoving fugitive measures during construction activities, as listed in
dust limits and mitigation Section 5.1.7.2.2. These measures will comply with the
measures. requirements of this rule and minimize fugitive dust

emissions to the extent feasible.
The Project will also prepare and file a Dust Control Plan
with ICAPCD, as required.

Rule 803 Establishes carry-out and ICAPCD The Project will implement best available control
track-out fugitive dust measures during construction activities, as listed in
limits and mitigation Section 5.1.7.2.2. These measures will comply with the
measures. requirements of this rule and minimize fugitive dust

emissions to the extent feasible.

Rule 804 Establishes open area ICAPCD The Project will implement best available control
fugitive dust limits and measures during construction activities, as listed in
mitigation measures. Section 5.1.7.2.2. These measures will comply with the

requirements of this rule and minimize fugitive dust
emissions to the extent feasible.

Rule 805 Establishes paved and ICAPCD The Project will implement best available control
unpaved roads fugitive measures during construction activities, as listed in
dust limits and mitigation Section 5.1.7.2.2. These measures will comply with the
measures. requirements of this rule and minimize fugitive dust

emissions to the extent feasible.

Regulation IX | Implements the operating ICAPCD The Project will consult with ICAPCD regarding permit

(Title V) permit requirements of applicability and apply for a Title V air permit if required.
Title V of the CAA as
amended in 1990.

Rule 1001 Implements federal ICAPCD The Project is not subject to Rule 1001 as there are no
NESHAP provisions of 40 applicable 40 CFR Part 61 subparts listed in Rule 1001,
CFR Part 61. Section D.
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Rule 1002 Implements CARB's ICAPCD and | The Project will implement best management practices
Airborne Toxic Control CARB during construction, consistent with Section 5.1.7.2.2,
Measures (ATCM) which will comply with all applicable construction-related
provisions. ATCM provisions. The Project operations will include

stationary internal combustion engines which will be fired
using ultra-low sulfur diesel with a sulfur content not to
exceed 15 ppm by weight.

Rule 1003 Establishes cooling tower ICAPCD The Project will not dose cooling tower circulating water
emissions limits and with chromium containing compounds. Additionally,
hexavalent chromium analytical data of the cooling tower condensate will be
provisions. collected, as required by this rule, to ensure chromium

levels do not exceed Rule 1003 levels of 0.15 milligrams
per liter. A cooling tower compliance plan will also be
submitted to the ICAPCD, as required, to ensure
compliance with this rule.

Regulation Xl Implements federal NSPS ICAPCD The Project will comply with all applicable NSPS
(NSPS) provisions of 40 CFR Part regulations, as stated in the 40 CFR Part 60 LORS entry
60. above.

5.1.11.1 Specific LORS Discussion - Air Quality

5.1.11.1.1 Federal LORS

The EPA implements and enforces the requirements of many of the federal air quality laws. EPA has
adopted the following stationary source regulatory programs in its effort to implement the requirements
of the CAA, each of which are described below:

= New Source Performance Standards (NSPS)

= National Emission Standards for Hazardous Air Pollutants (NESHAP)
= PSD

= NSR

= Title V: Operating Permits Program

National Standards of Performance for New Stationary Sources—40 CFR Part 60, Subpart llll. The NSPS
program provisions limit the emissions of criteria pollutants from new or modified facilities in specific
source categories. The applicability of these regulations depends on the equipment size or rating; material
or fuel process rate; and/or the date of construction, or modification. Reconstructed sources can be
affected by NSPS as well.

Subpart Illl establishes emission and operational limits of criteria pollutants for new stationary
compression ignition engines. All stationary diesel engines installed and operated at the Project will be
compliant with operational and emission provisions in Subpart Illl specific to their respective engine types.

National Emission Standards for Hazardous Air Pollutants-40 CFR Part 63. The NESHAP program
provisions limit HAP emissions from existing major sources of HAP emissions in specific source categories.
The NESHAP program also requires the application of MACT to any new or reconstructed major source of
HAP emissions to minimize those emissions. Subpart ZZZZ will be applicable to the Project’s stationary
diesel combustion engines (fire pump and emergency generators). Subpart Q will not be applicable to the
proposed cooling tower as chromium-based water treatment will not be used in its operations.

Prevention of Significant Deterioration Program—40 CFR Parts 51 and 52. The PSD program requires the
review and permitting of new or modified major stationary sources of air pollution to prevent significant
deterioration of ambient air quality. PSD applies only to pollutants for which ambient concentrations

do not exceed the corresponding NAAQS. The PSD program allows new sources of air pollution to be
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constructed, and existing sources to be modified, while maintaining the existing ambient air quality levels
in the Project region and protecting Class | areas from air quality degradation. The Project is not expected
to trigger the PSD permitting requirements.

New Source Review-40 CFR Parts 51 and 52. The NSR program requires the review and permitting of new
or modified major stationary sources of air pollution to allow industrial growth without interfering with the
attainment of NAAQS. NSR applies to pollutants for which ambient concentrations exceed the
corresponding NAAQS. The Project’s air quality impact analysis complies with all applicable NSR
provisions, as shown in Section 5.1.10.

Title V — Operating Permits Program-40 CFR Part 70. The Title V Operating Permits Program requires the
issuance of operating permits that identify all applicable federal performance, operating, monitoring,
recordkeeping, and reporting requirements. Title V applies to major facilities, acid rain facilities, subject
solid waste incinerator facilities, and any facility listed by EPA as requiring a Title V permit. The proposed
facility will not be subject to Title V permitting.

5.1.11.1.2 State LORS

CARB's jurisdiction and responsibilities fall into the following five areas: (1) implement the state's motor
vehicle pollution control program; (2) administer and coordinate the state’s air pollution research
program; (3) adopt and update the CAAQS; (4) review the operations of the local air pollution control
districts (APCDs) to ensure compliance with state laws; and (5) review and coordinate preparation of the
State Implementation Plan (SIP). Some key programs which support the above responsibilities, as
applicable to the Project, are described below.

Assembly Bill 617 — Community Air Protection Program. AB 617 establishes the Community Air
Protection Program (CAPP) to focus on reducing exposure in communities most impacted by air pollution.
The CAPP establishes community-wide air monitoring and emission reduction programs as well as
provides funding to incentivize early actions to deploy cleaner technologies in the affected communities.

Air Toxic “Hot Spots” Act — California Health & Safety Code Sections 44300-44384. The Air Toxics "Hot
Spots” Information and Assessment Act requires the development of a statewide inventory of TAC
emissions from stationary sources. The program requires affected facilities to: (1) prepare an emissions
inventory plan that identifies relevant TACs and sources of TAC emissions; (2) prepare an emissions
inventory report quantifying TAC emissions; and (3) prepare an HRA, if necessary, to quantify the health
risks to the exposed public. Facilities with significant health risks must notify the exposed population, and
in some instances must implement risk management plans to reduce the associated health risks. The
Project's compliance with this program is detailed in Section 5.9.

Public Nuisance — California Health & Safety Code Section 41700. Prohibits the discharge from a facility
of air pollutants that cause injury, detriment, nuisance, or annoyance to the public, or which endanger the
comfort, repose, health, or safety of the public, or that damage business or property.

Airborne Toxic Control Measure for Stationary Compression Ignition Engines — 17 CCR Section 93115.
This ATCM is aimed at reducing DPM and criteria pollutant emissions from stationary diesel-fueled
compression ignition engines through fuel requirements, operational restrictions, and emission limits. The
ATCM applies to points of sale of stationary compression ignition engines for use in California except
portable engines, engines for motive power, auxiliary engines on marine vessels, and agricultural wind
machines.

5.1.11.1.3 Local LORS - ICAPCD

The ICAPCD is responsible for implementing regulations at the local level which minimize air emissions for
purposes of complying with federal standards. Key regulations applicable to the Project are summarized
below.
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ICAPCD Regulation Il - Permits. ICAPCD Regulation Il establishes the basic framework for acquiring
permits to construct and operate from the air district. The AFC will be the basis for the District's
Determination of Compliance. A separate ATC application will be submitted to the ICAPCD. The ATC
application, for the purposes of maintaining consistency with the AFC, will be similar in scope and detail,
and will contain the required District permit application forms.

ICAPCD Regulation Vil - Fugitive Dust Rules. Regulation VIl implements multiple fugitive dust
requirements to limit particulate emissions. The ATC application to be filed with the ICAPCD will comply
with all required fugitive dust rules and requirements through implementation of the best management
practices identified in Section 5.1.7.2.2.

ICAPCD Regulation IX — Federal Operating Permit Program. Regulation IX (Title V Permits) implements
the federal operating permit program at the local District level. The ATC application to be filed with the
ICAPCD will contain all the required application forms.

ICAPCD Regulation X — Air Toxic Control Measures. Regulation X (ATCM) incorporates by reference the
provisions regarding air toxic emissions including federal NESHAPs, CARB ATCMs, and specific limits for
cooling towers operations. The Project will comply with all ATCMs and other operational limitations.

ICAPCD Prohibitory or Source-Specific Rules. Relevant ICAPCD prohibitory or source-specific rules
include the following:

* Rule 400 - Fuel Burning Equipment: Establishes limits for NOx emissions from stationary sources.
Rule 400 prohibits NOx emissions of 140 pounds or greater per hour from stationary fuel burning
equipment. Stationary fuel burning operations at the Project are not expected to exceed 140 pounds
per hour of NOx.

= Rule 400.3 - Internal Combustion Engines: Establishes emission limitations for NOx and CO from
internal combustion engines greater than 50 horsepower. Internal combustion emissions from the
Project will not exceed the emission limitations in Rule 400.3(C).

= Rule 401 - Opacity of Emissions: Prohibits discharges to the atmosphere of any air contaminant other
than water darker than No. 1 on the Ringlemann Chart or similar obstruction for a period greater than
three minutes in any hour. Emissions from the Project are not expected to cause high opacity plumes
other than water vapor discharge.

= Rule 403 - General Limitations on the Discharge of Air Contaminants: Establishes limits for air
contaminant emissions for multiple operation types. Section (B)(2) is relevant to Project's proposed
sources, as it limits air contaminant concentrations in standardized gas flows. The Project's proposed
sources will not exceed the emission limitations for any air contaminant.

= Rule 405 - Sulfur Compounds Emission Standards, Limitations, and Prohibitions: Establishes limits
for the sulfur emissions from all sources. Rule 405 limits the sulfur content of emissions to not exceed
0.2 percent by volume. The rule additionally specifies fuel sulfur content limitations of 0.5 percent by
weight for liquid and solid fuels and emissions not to exceed 500 ppm by volume or 200 pounds per
hour for fuel burning equipment. All diesel fuel combusted by the Project during construction and
operations will be ultra-low sulfur diesel not to exceed 15 ppm sulfur.

= Rule 407 - Nuisances: Restricts discharges of air contaminants at any quantity that cause injury,
detriment, nuisance, or annoyance to a considerable number of persons or the general public.

5.1.11.2 Specific LORS Discussion — Climate Change and Global Warming

State law defines GHGs to include the following: CO2, CH4, N20O, HFCs, PFCs, and SFs (California Health and
Safety Code Section 38505[g]). The most common GHG that results from human activity is CO2, followed
by CH4 and N20. Key federal, state, and local legislative actions associated with GHG emissions and climate
change are described below.
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5.1.11.2.1 Federal Legislative Action

Executive Order 13423, signed by President George W. Bush on May 14, 2007, directed the EPA and
Department of Transportation (DOT) to establish regulations to reduce GHG emissions from on-road and
non-road motor vehicles and non-road engines by 2008. In 2009, the National Highway Traffic Safety
Administration (NHTSA) finalized a rule regulating fuel efficiency and GHG emissions from cars and
light-duty trucks for model year 2011 and further expanded the rule to model years 2012 through 2016
in 2010.

On December 19 2007, the EPA passed the Energy Independence and Security Act of 2007, that aims to
reduce GHG emissions at a national level and strengthen the initiatives established by Executive Order
13423 (EPA 2007). The act’s two key measures include the following: 1) increasing the supply of
alternative fuel sources through mandatory Renewable Fuel Standards by requiring fuel producers to use
at least 36 billion gallons of biofuel in 2022, and 2) establishing a target of 35 miles per gallon of fuel
efficiency for a combined fleet of cars and light-duty trucks by model year 2020. The act also required the
NHTSA to establish a fuel economy program for both medium and heavy-duty trucks and a fuel economy
standard for work trucks.

On October 30, 2009, the EPA published the Mandatory Reporting Rule (codified in 40 CFR Part 98), that
requires mandatory reporting of GHG emissions from large sources and suppliers in the U.S. (EPA 2023c¢).
In general, suppliers of fossil fuels or industrial GHGs, manufacturers of vehicles and engines, facilities that
inject CO2 underground, users of electrical transmission and distribution equipment, and facilities that
emit 25,000 MT or more per year of CO2e emissions are required to submit annual reports to the EPA.
Despite the Project’s annual emissions exceeding 25,000 MT CO:ze per year, the Project does not include
large stationary sources, supply operations, electrical transmission and distribution equipment containing
more than 17,820 pounds of SFs and PFCs, or other covered processes; therefore, GHG mandatory
reporting would not apply to the Project.

On December 7, 2009, the EPA Administrator signed two findings regarding GHGs in direct response to
the U.S. Supreme Court's decision in Massachusetts v. EPA (No. 05-1120). The first finds that the current
and projected concentrations of the six key well-mixed GHGs in the atmosphere (CO2, CH4, N20, HFCs,
PFCs, and SFe) threaten the public health and welfare of current and future generations. The second finds
that the combined emissions of these well-mixed GHGs from new motor vehicles and new motor vehicle
engines contribute to the GHG pollution that threatens public health and welfare (EPA 2023b).

On June 3, 2010, the EPA promulgated the final GHG Tailoring Rule (75 Federal Register [FR] 31514). The
GHG Tailoring Rule established clear applicability thresholds for stationary source emitters of GHGs under
PSD and Title V regulations. In general, any new stationary source with GHG emissions of 100,000 tpy
COze or greater became subject to both PSD review and the Title V program. On June 23, 2014, the U.S.
Supreme Court issued a decision prohibiting the EPA from considering GHG emissions when determining
PSD review and Title V program applicability (Utility Air Regulatory Group v. EPA, No. 12-z1146). Per the
U.S. Supreme Court decision, the EPA may continue to require GHG emission limitations in PSD and Title V
permits, if PSD review and the Title V program are triggered by emissions of criteria pollutants (EPA
2023e). Because no stationary sources of this magnitude are associated with the Project, PSD and Title V
regulations would not apply to the Project.

In 2010, the Obama Administration issued a memorandum directing the DOT, Department of Energy
(DOE), EPA, and NHTSA to develop additional standards regarding fuel efficiency and GHG emissions
reduction, clean fuels, and advanced vehicle infrastructure. In response to this memorandum, EPA and
NHTSA proposed coordinated federal GHG and fuel economy standards for light-duty vehicles for model
years 2017 through 2025. The proposed standards are projected to achieve 163 grams per mile of COz in
model year 2025, on an industry fleetwide average basis. This standard is equivalent to 54.5 miles per
gallon if achieved solely through fuel efficiency. The final rule was adopted in 2012 for model years 2017
through 2021 only. On April 2, 2018, EPA determined that the proposed standards for model years 2022
through 2025 were not appropriate and required revision (EPA 2017b). In response, NHTSA is currently
drafting language to further tighten fuel economy standards by increasing fuel efficiency by 8 percent
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annually for model years 2024 through 2026 and increasing the estimated fleetwide average by 12 miles
per gallon for model year 2026, relative to model year 2021 (NHTSA 2021). Additionally, in December
2021, EPA revised the light-duty vehicle emissions standards for model years 2023 through 2026 to
provide for more stringent emission reductions. These emission reductions would result in an estimated
reduction of three billion tons of GHG emissions through 2050 (EPA 2023a).

In addition to the cars and light-duty truck regulations described above, the EPA and NHTSA developed
fuel economy and GHG standards for medium- and heavy-duty trucks for model years 2014 through 2018
in 2011 (EPA & NHTSA 2023). The standards for CO2 emissions and fuel consumption are specific to three
main vehicle categories: combination tractors, heavy-duty pickup trucks and vans, and vocational vehicles.
This regulatory program is expected to reduce GHG emissions and fuel consumption for the affected
vehicles by 6 to 23 percent over the 2010 baselines.

In August 2016, EPA and NHTSA adopted the phase two program related to the fuel economy and GHG
standards for medium- and heavy-duty trucks. The phase two program will apply to model years

2018 through 2027 vehicles with certain trailers and model years 2021 through 2027 for semi-trucks,
large pickup trucks, vans, and all types and sizes of buses and work trucks. The final standards are
expected to lower CO2 emissions by approximately 1.1 billion MT and reduce oil consumption by up to

2 billion barrels over the lifetime of the vehicles sold under the program (EPA & NHTSA 2023). Note that
this and other mobile source-oriented regulatory policies described in this section will have little effect on
the Project as fuel economy requirements are most often implemented at the manufacturer level rather
than by the end-user. However, availability of more fuel-efficient vehicles would have the positive effect of
lowering criteria pollutant and GHG emissions associated with the Project’s vehicle trips.

5.1.11.2.2 State Legislative Action

In response to the transportation sector accounting for more than half of California’s CO2 emissions,

AB 1493 was passed in July 2002, requiring CARB to establish GHG emission standards for passenger
vehicles, light-duty trucks, and other vehicles determined to be vehicles that are primarily used for
non-commercial personal transportation within the state. Specifically, AB 1493 required that CARB set
GHG emission standards for motor vehicles manufactured in 2009 and all subsequent model years. CARB
adopted the standards in September 2004 which will reduce GHG emissions by approximately 22 percent
in the near-term (2009 through 2012), as compared to emissions from the 2002 fleet, and by
approximately 30 percent in the mid-term (2013 through 2016).

The framework for regulating GHG emissions in California falls under the implementation requirements of
the Global Warming Solutions Act of 2006 (referred to as AB 32), which was signed into law by the
California State Legislature in 2006 and updated by Senate Bill 32 (SB 32). AB 32 required CARB to design
and implement emission limits, regulations, and other measures such that statewide GHG emissions are
reduced in a technologically feasible and cost-effective manner to 1990 levels by 2020. The statewide
2020 emissions limit was 431 million MT COze; CO2 emissions account for approximately 90 percent of
this value (CARB 2023c). In 2016, SB 32 provided a post-2020 GHG emission reduction target of

40 percent below 1990 levels by 2030.

Issued on January 18, 2007, Executive Order S-1-07 sets a declining Low Carbon Fuel Standard for GHG
emissions measured in CO2e grams per unit of fuel energy sold in California. The goal of the Low Carbon
Fuel Standard is to reduce the carbon intensity of California passenger vehicle fuels by at least 10 percent
by 2020. Carbon intensity is a measurement of the amount of GHG emissions in the lifecycle of a fuel,
including extraction/feedstock production, processing, transportation, and final consumption, per unit of
energy delivered. The regulation, adopted by CARB in April 2009, is expected to increase the production
of biofuels, including those from alternative sources, such as algae, wood, and agricultural waste. The Low
Carbon Fuel Standard was amended in 2011, 2015, and most recently in 2018, all of which strengthen the
implementation and carbon benchmarks through 2030 to help achieve the statewide emission targets of
AB 32 and SB 32.
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In December 2007, CARB adopted the first regulation pursuant to AB 32, which requires mandatory
reporting of GHG emissions from large emitting facilities, suppliers, and electricity providers. This
regulation was significantly revised to better align with EPA’s Mandatory Reporting Rule; the revised
regulation became effective January 1, 2013. The current regulation, which includes additional minor
revisions to accommodate the Cap and Trade Program, became effective January 1, 2015 (CARB 2023e).
CARB adopted the California Cap and Trade Program on October 20, 2011. Under the California Cap and
Trade Program, covered entities have had an obligation to secure GHG allowances and/or offsets since
2013; fuel suppliers have had an obligation to secure GHG allowances and/or offsets since 2015 (CARB
2023b). The California Cap and Trade Program will be in effect until at least December 31, 2030, through
the 2017 adoption of AB 398 (Climate Action Reserve 2017). As a geothermal electricity generation source
with emissions greater than 10,000 MT COze per year, the Project would be required to report emissions
from non-exempt sources'® under 17 CCR Section 95101(a)(1)(B)(7). The facility would not, however, be
subject to the Cap and Trade Program as the facility's fugitive emissions from geothermal steam processing
do not count towards a covered compliance obligation, as defined in 17 CCR Section 95852.2(b)(1),
making the facility's covered emissions (i.e., insulating gas) less than 25,000 MT CO:ze per year.

In 2008, SB 375 was signed into law, addressing GHG emissions associated with the transportation sector
through regional transportation and sustainability plans. Specifically, SB 375 requires CARB to adopt
regional GHG reduction targets for the automobile and light-duty truck sector for 2020 and 2035. Once
adopted, regional metropolitan planning organizations (MPOs) are responsible for preparing a Sustainable
Communities Strategy, to be included within their Regional Transportation Plan, which forecasts a regional
development pattern that will achieve, if feasible, SB 375's GHG reduction targets. If a Sustainable
Communities Strategy is unable to achieve the GHG reduction target, an MPO must prepare an Alternative
Planning Strategy demonstrating how the GHG reduction target would be achieved through alternative
development patterns, infrastructure, or additional transportation measures or policies.

The first Climate Change Scoping Plan, a plan required by AB 32, was also approved in 2008. This plan,
which is to be updated at least every five years, includes a suite of policies to help the State achieve its
GHG targets, in large part leveraging existing programs whose primary goal is to reduce harmful air
pollution. The currently operative plan is the 2022 Scoping Plan, which assesses progress towards
achieving the SB 32 2030 target and lays out a path to achieve carbon neutrality by 2045 (CARB 2023a).

In January 2012, CARB approved the Advanced Clean Cars program, a new emissions-control program for
model years 2015 through 2025. The program presents a single coordinated package that includes
elements for emission reductions of GHGs and smog- and soot-causing pollutants, promotion of clean
cars, and providing fuels for clean cars. To improve air quality, CARB has implemented new emission
standards to reduce smog-forming emissions beginning with 2015 model year vehicles. It is estimated
that cars will emit 75 percent less smog-forming pollution in 2025 than the average new car sold in 2012.
To reduce GHG emissions, CARB, in conjunction with the EPA and NHTSA, has adopted new vehicle GHG
standards for model years 2017 through 2025; the new standards are estimated to reduce GHG emissions
by 40 percent in 2025, as compared to model year 2012. The Zero Emissions Vehicle (ZEV) program will
act as the focused technology of the Advanced Clean Cars program by requiring manufacturers to produce
increasing numbers of ZEVs and plug-in hybrid electric vehicles for model years 2018 through 2025. The
Advanced Clean Cars Il Program (ACCIl) was approved in 2022, which developed rules and standards for
vehicle model years 2026 through 2035. The ACCII will rapidly scale down emissions of light-duty
passenger cars, pickup trucks, and sport utility vehicles by amending the Zero-Emission Vehicle Regulation
to require an increasing number of zero-emission vehicles and amending the Low-Emission Vehicle
Regulation to increase the stringency of standards for gasoline cars and heavier passenger trucks (CARB
2022a).

10 Stationary combustion emissions from the Project’s diesel fire water pump and diesel-fired emergency generators are not subject
to GHG emissions reporting per the exclusions provided in 17 CCR Section 95101(f).
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Executive Order B-16-12 was also issued in 2012 and directs state entities under the Governor’s direction
and control to support and facilitate the development and distribution of ZEVs. This Executive Order also
sets a long-term target of reaching 1.5 million ZEVs on California’s roadways by 2025, effectively reducing
GHG emissions from the transportation sector to 80 percent below 1990 levels by 2050. In furtherance of
this Executive Order, the Governor convened an Interagency Working Group on ZEVs that has published
multiple reports regarding the progress made on the penetration of ZEVs in the statewide vehicle fleet.

In 2015, SB 350 was signed into law, establishing new clean energy, clean air, and GHG reduction goals for
2030 and beyond. Specifically, SB 350 increases California’s renewable electricity procurement goal from
33 percent by 2020 to 50 percent by 2030. SB 100, signed into law in 2018, requires California utilities to
reach 50 percent renewable resources by December 31, 2026, and 60 percent by December 31, 2030.

SB 100 also establishes policy that renewable energy resources and other zero-carbon resources supply
100 percent of all retail sales of electricity by December 31, 2045. As a renewable energy resource, the
Project will support achievement of these goals.

AB 1236, signed into law in October 2015, requires a city, county, or city and county to approve
applications for the installation of electric vehicle charging stations. The intent of AB 1236 is to
implement the timely and cost-effective installation of electric vehicle charging stations, each of which
meets specified statewide standards.

Under AB 32, CARB, as the principal state agency in charge of regulating sources of GHG emissions in
California, has been tasked with adopting regulations for the reduction of GHG emissions. The effects of
this proposed Project are evaluated based both upon the quantity of GHG emissions and whether the
Project implements reduction strategies identified in the 2022 Scoping Plan.

5.1.11.2.3 Local Legislative Action

In 2021, Imperial County published the Imperial County Regional Climate Action Plan. This regional
climate action plan helps establish goals for sustainability and GHG reductions across Imperial County to
meet the goals established at the state level in AB 32, SB 32, and Executive Orders B-30-15 and S-3-05.
To meet these targets, the plan calls for multiple sectors to implement reduction measures such as
carpool, increased efficiency of new building construction, and the encouragement to procure energy from
geothermal sources. The proposed Project will serve to directly support this Regional Climate Action Plan
by providing another source of geothermal electricity for use in the region (Ascent 2021).

5.1.12 Agency Jurisdiction and Contacts

Table 5.1-35 presents the contact information for each agency contacted during the development of this
Project which may exercise jurisdiction of air quality issues and permitting.
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Table 5.1-35. Agency Contacts for Air Quality

Air Quality Concern ‘ Agency ‘ Contact
Public exposure to air CEC Mr. Joseph Hughes
pollutants Air Resources Supervisor 1

California Energy Commission

715 P Street

Sacramento, CA 95814

Phone: 916-980-7951

E-mail: Joseph.Hughes@energy.ca.gov

ICAPCD Jesus Ramirez

APC Division Manager

150 S. 9t Street

El Centro, CA 92243-2839

Phone: 442-265-1800

E-mail: jesusramirez@co.imperial.ca.us

5.1.13 Permit Requirements and Schedules

An ATC application and Dust Control Plan is required in accordance with the ICAPCD's rules. The ATC
application submitted to the ICAPCD will consist of the Project Description, Air Quality, and Public Health
sections of the AFC and appropriate Appendices, plus the ICAPCD application forms. In addition, the
ICAPCD Title V forms will also be included in the application package, if required. The Dust Control Plan
will consist of the Project Description and Air Quality sections of this AFC in addition to a summary of the
Project conformance plan for ICAPCD Rule 801, Section F.
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5.9 Public Health

This section describes and evaluates the potential public health effects from construction and operation of
the Morton Bay Geothermal Project (MBGP or “Project”). Section 5.9.1 provides an overview of the Project.
Section 5.9.2 describes the affected environment. Section 5.9.3 presents the analysis of public health
effects of construction and operation of the power plant and associated facilities. Section 5.9.4 discusses
potential other public health concerns associated with the Project, including hazardous materials, odors,
electromagnetic fields (EMFs), and Legionella from cooling tower operations. Section 5.9.5 discusses
potential cumulative health effects. Section 5.9.6 presents proposed mitigation measures to avoid or
minimize any adverse impacts. Section 5.9.7 presents applicable laws, ordinances, regulations, and
standards (LORS). Section 5.9.8 provides agency contacts. Section 5.9.9 presents permit requirements and
schedules. Section 5.9.10 contains references cited or consulted in preparing this section. Appendices
5.9A and 5.9B contain supporting data for the operational and construction public health analyses,
respectively.

5.9.1 Project Overview as it Relates to Public Health

The Project consists of a proposed geothermal Resource Production Facility (RPF), a Power Generation
Facility (PGF), and associated facilities in Imperial County, California. Figure 1-1 shows the Project
regionally, and Figure 1-4 depicts the Project area, including proposed generation interconnection
transmission lines and pipelines. The Project will be owned by Morton Bay Geothermal LLC (Project owner
or "Applicant”), along with the associated interconnection gen-tie line. A complete description of the
Project is presented in Section 2.

Air will be the dominant pathway for public exposure to chemical substances released by Project
construction and operation. Airborne construction-related emissions will consist primarily of combustion
by-products from onsite, diesel-fired construction equipment and vehicles. Airborne operation-related
emissions will consist primarily of combustion by-products from five diesel-fired emergency generators
and one diesel fire water pump and those generated by the processing, condensing, and venting of
geothermal fluid from the RPF. Potential health risks from public exposure to combustion emissions and
geothermal fluid-related emissions were assessed by conducting a health risk assessment (HRA).
Although exposure will occur almost entirely by direct inhalation, additional pathways were conservatively
included in the HRA. 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 (NOx), carbon monoxide (CO), and fine particulate
matter (PM+10/PMz2.5), are addressed in Section 5.1. However, some discussion of the potential health risks
associated with these substances, in addition to the potential health risks associated with all toxic air
contaminants (TACs), are presented in this section. Human health risks associated with the potential
accidental release of stored acutely hazardous materials, such as ammonia, are discussed in Section 5.5.

5.9.2 Affected Environment

The Project site is located in a region of the Imperial Valley, southeast of the Salton Sea, characterized
mostly by agriculture and geothermal power production, with more recent additions of utility scale solar
power plants. The area surrounding the Project site is primarily agricultural land. The Imperial Valley is the
southwest part of the Colorado Desert that merges northwestward into the Coachella Valley near the
northern shore of the Salton Sea.

The PGF will be located on approximately 63 acres (plant site) of a 160-acre parcel (APN 020-100-007)
(Township 11 South, Range 13 East, Section 23, NE 1/4) within Imperial County, California. The plant site
is located west of the existing Hudson Ranch Power 1 Plant.
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The Project site is bounded by McDonald Road to the north, Davis Road to the east, and Schrimpf Road to
the south. The town of Niland is approximately 4 miles northeast of the plant site, and the town of
Calipatria is approximately 7 miles southeast of the plant site. The Red Hill Marina County Park is
approximately 1.6 miles east of the PGF. The Sonny Bono Wildlife Refuge Headquarters is approximately
2 miles northeast of the PGF. The Alamo River is approximately 0.7 mile southwest of the plant site, and
the New River is approximately 5 miles southwest of the plant 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. Although residences and worker receptors are not technically defined
as “sensitive receptors” by OEHHA, they were conservatively analyzed as sensitive receptors in this analysis
due to the lack of sensitive receptors near the facility, The nearby receptors of these types are included in
Appendix 5.9A. The Project site is situated in Imperial County census tract 010102.1005, which has a
population value of two individual housing units per the 2020 census update (USCB 2022). Appendix 5.9A
delineates data on the population by census tract within a 6-mile radius of the Project site, as well as a
comprehensive list of sensitive receptors analyzed in the HRA.

Statewide air quality and health risk data presented by CARB in the 2013 Almanac of Emissions and Air
Quality (Almanac) show that, over the period from the mid-1990s through 2009, the average
concentrations for the most prominent TACs have been substantially reduced; the associated statewide
health risks are similarly showing a steady downward trend (CARB 2014). This statewide trend is expected
to have occurred within the Salton Sea Air Basin (SSAB) as well. The Applicant is not aware of any recent
(within the last 5 years) public health studies related to respiratory illnesses, cancers or related diseases
concerning the local area within a 6-mile radius of the Project site.

5.9.3 Environmental Analysis

The analysis of potential environmental effects on public health from construction and operation of the
Project is presented in the following sections.

5.9.3.1 Risk Types

Three different types of risk were evaluated for this Project: cancer risk, non-cancer chronic risk, and non-
cancer acute risk. Each of these risk types is described below.

Cancer Risk. Cancer risk is the probability or chance of contracting cancer over a human life span
(assumed to be 30 years, which is equivalent to the projected Project lifetime). Carcinogens are not
assumed to have a threshold below which there would be no human health effect. 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 1 million due to a project is considered to be a significant effect
on public health. For example, the 10 in 1 million risk level is used by the Air Toxics Hot Spots (Assembly
Bill [AB] 2588) program and Proposition 65 as the public notification level for air toxic emissions from
existing sources. When evaluating cancer risks from a single facility, it is important to note that the overall
lifetime risk of developing cancer for the average male in the United States is approximately 43 in 100, or
430,000 per million, and about 41 in 100, or 420,000 per million for the average female (NIH 2022).

In California, from 2015 to 2019, the cancer incidence rates were 4,883 per million for males and

4,233 per million for females. The cancer death rates in California in the same period (2015-2019)

were 1,775 per million for males, and 1,287 per million for females (NIH 2023).

An incremental lifetime cancer risk of 1x107 (one in a million) is typically used as a screening threshold of
significance for potential exposure to carcinogenic substances in air. The incremental cancer risk level of
one in one million, which has historically been judged to be an acceptable risk, originates from efforts

by the Food and Drug Administration 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
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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 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 4x1073 (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).

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.

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 effect 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 (HI) of less than 1 is considered to be an insignificant
health risk. RELs used in the HI calculations of this HRA were those published in December 2022 by
CARB/OEHHA (CARB 2022a).

Chronic toxicity is defined as adverse health effects from prolonged chemical exposure, caused by
chemicals accumulating in the body. 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 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.
Chronic hazard quotients are derived from modeling annual TAC emissions.

Acute toxicity is defined as adverse health effects caused by a brief chemical exposure of no more than
24 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 HI. One-hour average concentrations are divided by the acute
RELs to obtain a hazard quotient for health effects caused by relatively high, short-term exposures to air
toxics.

5.9.3.2 Significance Criteria

The Imperial County Air Pollution Control District (ICAPCD) does not have established health risk
thresholds; therefore, this analysis has conservatively relied on the risk thresholds for the neighboring
South Coast Air Quality Management District (SCAQMD), as presented in Table 5.9-1. These are consistent
with the notification levels established by CARB for Imperial County under AB 2588 (CARB 2021).

Table 5.9-1. Health Risk Significance Threshold Levels for SCAQMD

Category Risk Threshold
Facility-wide Incremental Cancer Risk > 10x10° SCAQMD CEQA Handbook
Acute/Chronic HI > 1 (SCAQMD 2019)

Cancer Burden > 0.5

Note:
CEQA = California Environmental Quality Act

230321111343_e9fe905c¢ 59-3
Morton Bay Geothermal Project



Public Health

5.9.3.3 TAC Emissions

The following sections present the TAC emissions used in the HRA.

5.9.3.3.1 Project Operation

Environmental consequences 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 an HRA. The chemical substances potentially emitted to the air by
the Project are listed in Table 5.9-2; details of the Project’s emission sources are provided in Section 5.1.

Table 5.9-2. TACs Potentially Emitted by the Project

Lead Zinc (Zn) Acrolein
Hydrogen sulfide (H,S) ¢ Diesel Particulate Matter (DPM) Benzene
Ammonia (NHs) Radon Ethylbenzene
Arsenic (As) Copper (Cu) Formaldehyde
Mercury (Hg) Manganese (Mn) Naphthalene
Aluminum (Al Nickel (Ni) Propylene
Antimony (Sb) Selenium (Se) Toluene
Barium (Ba) Silica (Si) Xylene
Beryllium (Be) Silver (Ag) Carbon dioxide (CO3)
Cadmium (Cd) Vanadium (V) Methane (CH.,)
Chromium (Cr) PAHSs (excluding naphthalene) Nitrous oxide (N,0)
Cobalt (Co) Acetaldehyde

1,3-Butadiene

2 Although the Project is also expected to emit argon, hydrogen, lithium, nitrogen, and strontium, they are not classified as TACs by
OEHHA and CARB and have not been included in this analysis.

® Although CO,, CH4, and N20 are classified as greenhouse gases, OEHHA and CARB have assigned health risk values for them.
¢ Refer to Section 5.9.4.1.2 for a discussion of H>S.
Note:

PAHs = polynuclear (or polycyclic) aromatic hydrocarbons

Table 5.9-3 presents the hourly TAC emissions from operation of the facility processes, per modeled
emissions source. These hourly estimates for geothermal facility processes are based only on routine
operation of the cooling tower, sparger, and biological oxidation box. This is because emissions resulting
from the production testing unit (PTU), rock muffler (RM), and cooling tower/sparger/biological oxidation
box bypass operations are limited, infrequent, and not to occur in the same hour as routine operation of
the cooling tower, sparger, and biological oxidation box. The annual TAC emission estimates for
geothermal facility processes are based on a routine production year (i.e., a year in which
once-per-lifetime commissioning activities are not occurring). Table 5.9-4 presents annual TAC emissions
from a routine operating year including startups, shutdowns, and emission controls downtime, whereas
Table 5.9-5 presents annual TAC emissions from a routine operating year assuming no facility downtime
and 8,760 hours of continuous power generation. Combustion emissions from the diesel fire water pump
and five diesel-fired emergency generators are included in both scenarios.

Emissions resulting from operation and maintenance (O&M) activities, including construction vehicles and
equipment, were not included in the HRA. These vehicles and equipment operate in limited capacity
throughout the year in varying locations throughout or near the plant site. As such, they are not expected
to significantly contribute to long-term health risk impacts.

Detailed emissions calculations are provided in Appendix 5.1A, per the methodology described in
Section 5.1. A description of each modeled emissions source is also included in Section 5.1.
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Table 5.9-3. Operational Hourly TAC Emissions Estimates

Hourly Emissions (lbs/hr) per Emissions Source 2

2.7 MW 3.49 MW
Pollutant Fire Pump Generator Generator ®
Lead - -- -- 1.46E-06
NH3 - 2.77E-01 3.37E-01 8.53E+00
As -- -- -- 1.93E-05
Hg -- -- -- 1.10E-06
Benzene 7.46E-04 3.74E-03 4.69E-03 3.20E-02
Toluene 3.27E-04 1.35E-03 1.70E-03 2.08E-04
Ethylbenzene -- -- -- 1.79E-04
Xylenes 2.28E-04 9.30E-04 1.17E-03 217E-04
1,3-Butadiene 3.13E-05 -- -- -
Al -- -- -- 2.06E-06
Sb - -- -- 3.08E-07
Ba - -- -- 9.87E-06
Be -- -- -- 2.06E-08
Co -- -- -- 2.06E-08
Cd -- -- -- 6.17E-08
Total Chromium -- -- -- 1.03E-07
Cu - - - 9.87E-07
Vv - - - 1.03E-07
Mn -- -- -- 9.46E-05
Ni -- -- -- 2.51E-07
Se - -- -- 3.25E-06
Si - - - 1.03E-04
Ag - - - 1.03E-07
Zn -- -- -- 5.86E-05
DPM 5.72E-02 1.79E-01 2.31E-01 -
Formaldehyde 9.44E-04 3.80E-04 4. 7TE-04 --
PAHSs (unspeciated, - - - -
excluding naphthalene)
Naphthalene 6.78E-05 6.26E-04 7.86E-04 -
Acetaldehyde 6.14E-04 1.21E-04 1.52E-04 --
Acrolein 7.40E-05 3.80E-05 4.77E-05 --
Propylene 2.06E-03 1.34E-02 1.69E-02 -
Radon @ -- -- -- 9.29E-05
Acenaphthylene 4.05E-06 4.45E-05 5.58E-05 --
Acenaphthene 1.14E-06 2.26E-05 2.83E-05 -
Fluorene 2.34E-05 6.17E-05 7.74E-05 --
Phenanthrene 2.35E-05 1.97E-04 2.4TE-04 --
Anthracene 1.50E-06 5.93E-06 7.44E-06 --
Fluoranthene 6.09E-06 1.94E-05 2.44E-05 -
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Hourly Emissions (lbs/hr) per Emissions Source 2

2.7 MW 3.49 MW

Pollutant Fire Pump Generator Generator ®

Pyrene 3.82E-06 1.79E-05 2.24E-05 --
Benz(a)anthracene 1.34E-06 3.00E-06 3.76E-06 -
Chrysene 2.82E-07 7.37E-06 9.26E-06 -
Benzo(b)fluoranthene 7.93E-08 5.35E-06 6.72E-06 -
Benzo(k)fluoranthene 1.24E-07 1.05E-06 1.32E-06 -
Benzo(a)pyrene 1.50E-07 1.24E-06 1.55E-06 --
Indeno(1,2,3-cd)pyrene 3.00E-07 2.00E-06 2.50E-06 -
Dibenz(a,h)anthracene 4.66E-07 1.67E-06 2.09E-06 -
Benzo(g,h,)perylene 3.91E-07 2.68E-06 3.36E-06 -
CO2 1.30E+02 3.93E+03 493E+03 1.09E+03
CH, 5.29E-03 1.59E-01 2.00E-01 2.72E+00
N20O 1.06E-03 3.19E-02 4.00E-02 -

2 Although speciated emissions are presented for the fire pump and generators, only DPM (as a surrogate) and NHs (where
applicable) were modeled.

® The Project includes a total of four 3.49 MW generators.
¢ Emissions are per each of the 14 cooling tower cells.

4 Radon emissions presented in units of curies per hour.
Notes:

-- = Pollutant not emitted by source

CT = Cooling Tower, Sparger, and Biological Oxidation Box
lbs/hr = pound(s) per hour

MW = megawatt(s)

Table 5.9-4. Operational Annual TAC Emissions Estimates — Routine Operating Year Including Startups,
Shutdowns, and Emission Controls Downtime

Annual Emissions (lbs/yr) per Emissions Source 2

2.7 MW 3.49 MW

Pollutant Fire Pump | Generator  Generator® PTU¢ RM

Lead - - -- -- - 1.11E-02
NHs - 1.39E+01 1.69E+01 7.75E+01 | 812E+02 | 7.15E+04
As - - -- 3.26E-02 | 3.42E-01 1.48E-01
Hg - - -- 5.32E-02 | 5.58E-01 8.39E-03
Benzene 3.73E-02 1.87E-01 2.35E-01 255E+01 | 268E+02 | 2.41E+02
Toluene 1.64E-02 6.77E-02 8.50E-02 1.36E-01 | 1.43E+00 | 1.57E+00
Ethylbenzene - - -- 1.13E-01 | 1.18E+00 | 1.35E+00
Xylenes 1.14E-02 4 .65E-02 5.84E-02 1.13E-01 | 1.18E+00 | 1.64E+00
1,3-Butadiene 1.56E-03 - -- -- - -

Al - - -- -- - 1.57E-02
Sb - - -- -- - 2.35E-03
Ba - - -- -- - 7.53E-02
Be - - -- -- - 1.57E-04
Co - - -- -- - 1.57E-04
Cd - - -- -- - 4. 70E-04
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Annual Emissions (lbs/yr) per Emissions Source 2

2.7 MW 3.49 MW

Pollutant Fire Pump | Generator  Generator® PTU® RM

Total Chromium - - - - - 7.84E-04
Cu -- - -- -- - 7.53E-03
V -- -- - - -- 7.84E-04
Mn - - -- -- - 7.21E-01
Ni -- -- - - -- 1.91E-03
Se -- - -- -- - 2.48E-02
Si -- -- - - -- 7.84E-01
Ag -- - -- -- - 7.84E-04
Zn -- -- - - -- 4 47E-01
DPM 2.86E+00 8.93E+00 1.15E+01 -- - -
Formaldehyde 4. 72E-02 1.90E-02 2.39E-02 - -- --
PAHSs (unspeciated, - - -- -- - -
excluding naphthalene)

Naphthalene 3.39E-03 3.13E-02 3.93E-02 - -- --
Acetaldehyde 3.07E-02 6.07E-03 7.62E-03 -- - --
Acrolein 3.70E-03 1.90E-03 2.38E-03 - -- --
Propylene 1.03E-01 6.72E-01 8.44E-01 - - -
Radon ¢ -- -- - 7.42E-02 7.78E-01 7.00E-01
Acenaphthylene 2.02E-04 2.22E-03 2.79E-03 - - -
Acenaphthene 5.68E-05 1.13E-03 1.42E-03 -- - -
Fluorene 1.17E-03 3.08E-03 3.87E-03 -- - -
Phenanthrene 1.18E-03 9.83E-03 1.23E-02 - - -
Anthracene 7.48E-05 2.96E-04 3.72E-04 -- - -
Fluoranthene 3.04E-04 9.71E-04 1.22E-03 - - -
Pyrene 1.91E-04 8.94E-04 1.12E-03 - -- --
Benz(a)anthracene 6.72E-05 1.50E-04 1.88E-04 - - -
Chrysene 1.41E-05 3.69E-04 4 63E-04 - -- --
Benzo(b)fluoranthene 3.96E-06 2.67E-04 3.36E-04 - - -
Benzo(k)fluoranthene 6.20E-06 5.25E-05 6.59E-05 - - -
Benzo(a)pyrene 7.52E-06 6.19E-05 7.77E-05 - - -
Indeno(1,2,3-cd)pyrene 1.50E-05 9.98E-05 1.25E-04 -- - -
Dibenz(a,h)anthracene 2.33E-05 8.34E-05 1.05E-04 -- - -
Benzo(g,h,)perylene 1.96E-05 1.34E-04 1.68E-04 - - -
CO, 6.52E+03 1.96E+05 2.47E+05 8.71E+05 9.13E+06 8.21E+06
CH4 2.65E-01 797E+00 1.00E+01 2.18E+03 2.28E+04 2.05E+04
N,O 5.29E-02 1.59E+00 2.00E+00 -- - --

2 Although speciated emissions are presented for the fire pump and generators, only DPM (as a surrogate) and NHs (where
applicable) were modeled.

® The Project includes a total of four 3.49 MW generators.
¢ Emissions are the sum of the two PTU units.

4 Emissions are per each of the 14 cooling tower cells.

¢ Radon emissions presented in units of curies per year.
Notes:

-- = Pollutant not emitted by source

Lbs/yr = pound(s) per year
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Table 5.9-5. Operational Annual TAC Emissions Estimates — Routine Operating Year Assuming No
Facility Downtime and 8,760 Hours of Continuous Power Generation

Annual Emissions (lbs/yr) per Emissions Source @

3.49 MW
2.7 MW Generator

Pollutant Fire Pump | Generator ° PTU© RM ¢
Lead -- -- -- -- - 1.28E-02
NHs -- 1.39E+01 1.69E+01 -- - 7.47E+04
As - - - - -- 1.70E-01
Hg - - - - -- 9.64E-03
Benzene 3.73E-02 1.87E-01 2.35E-01 -- - 2.80E+02
Toluene 1.64E-02 6.77E-02 8.50E-02 -- - 1.83E+00
Ethylbenzene - - - - -- 1.57E+00
Xylenes 1.14E-02 4.65E-02 5.84E-02 - -- 1.90E+00
1,3-Butadiene 1.56E-03 - - - -- -
Al -- -- -- -- - 1.80E-02
Sb -- -- -- -- - 2.70E-03
Ba -- -- -- -- - 8.65E-02
Be -- -- -- -- - 1.80E-04
Co -- -- -- -- - 1.80E-04
Cd -- -- -- -- - 5.40E-04
Total Chromium -- -- -- -- - 9.01E-04
Cu -- -- -- -- - 8.65E-03
Y -- -- -- -- - 9.01E-04
Mn -- -- -- -- - 8.29E-01
Ni -- -- -- -- - 2.20E-03
Se -- -- -- -- - 2.85E-02
Si -- -- -- -- - 9.01E-01
Ag -- -- -- -- - 9.01E-04
Zn -- -- -- -- - 5.13E-01
DPM 2.86E+00 8.93E+00 1.15E+01 -- - --
Formaldehyde 4.72E-02 1.90E-02 2.39E-02 -- - --
PAHs (unspeciated, -- -- -- -- -- --
excluding naphthalene)
Naphthalene 3.39E-03 3.13E-02 3.93E-02 -- - --
Acetaldehyde 3.07E-02 6.07E-03 7.62E-03 -- - --
Acrolein 3.70E-03 1.90E-03 2.38E-03 - -- -
Propylene 1.03E-01 6.72E-01 8.44E-01 - -- -
Radon © -- -- -- -- -- 8.14E-01
Acenaphthylene 2.02E-04 2.22E-03 2.79E-03 - - -
Acenaphthene 5.68E-05 1.13E-03 1.42E-03 - - -
Fluorene 1.17E-03 3.08E-03 3.87E-03 - -- -
Phenanthrene 1.18E-03 9.83E-03 1.23E-02 -- - --
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Annual Emissions (lbs/yr) per Emissions Source @

3.49 MW
2.7 MW Generator

Pollutant Fire Pump | Generator ° PTU ©
Anthracene 7.48E-05 2.96E-04 3.72E-04 -- -- --
Fluoranthene 3.04E-04 9.71E-04 1.22E-03 -- - --
Pyrene 1.91E-04 8.94E-04 1.12E-03 - -- -
Benz(a)anthracene 6.72E-05 1.50E-04 1.88E-04 - - -
Chrysene 1.41E-05 3.69E-04 4.63E-04 - - -
Benzo(b)fluoranthene 3.96E-06 2.67E-04 3.36E-04 - - -
Benzo(k)fluoranthene 6.20E-06 5.25E-05 6.59E-05 - - -
Benzo(a)pyrene 7.52E-06 6.19E-05 7.77E-05 -- -- --
Indeno(1,2,3-cd)pyrene 1.50E-05 9.98E-05 1.25E-04 -- - --
Dibenz(a,h)anthracene 2.33E-05 8.34E-05 1.05E-04 -- - --
Benzo(g,h,D)perylene 1.96E-05 1.34E-04 1.68E-04 -- - --
CO; 6.52E+03 1.96E+05 2.47E+05 -- - 9.54E+06
CH.4 2.65E-01 797E+00 1.00E+01 - -- 2.39E+04
N20O 5.29E-02 1.59E+00 2.00E+00 - -- -

2 Although speciated emissions are presented for the fire pump and generators, only DPM (as a surrogate) and NHs (where
applicable) were modeled.

® The Project includes a total of four 3.49 MW generators.

¢ The PTU and RM do not operate during this emissions scenario; as a result, emissions are reported as zero.

4 Emissions are per each of the 14 cooling tower cells.

¢ Radon emissions presented in units of curies per year.

Notes:

-- = Pollutant not emitted by source

Criteria pollutant emissions from Project operation were shown in Section 5.1 to comply with the NAAQS
and CAAQS. The Project will also include emissions control technologies necessary to meet the criteria
pollutant emission standards specified in ICAPCD's rules. Offsets will not be required because the Project
will not be a major source under the ICAPCD's New Source Review (NSR) rule. The NAAQS and CAAQS are
intended to protect the general public with a wide margin of safety. Therefore, the Project's criteria
pollutant emissions are not anticipated to have a significant effect on public health.

5.9.3.3.2 Project Construction

The construction phase of the Project is expected to take approximately 29 months, with a few months on
both ends for equipment delivery and demobilization (followed by several months of startup and
commissioning). During this time, strict construction practices that incorporate safety and compliance with
applicable LORS will be followed (see Section 5.9.6). In addition, mitigation measures to reduce criteria
pollutant emissions from construction activities will be implemented, as described in Section 5.1.

The primary air toxic pollutant of concern associated with construction activities is DPM generated during
movement of onsite diesel-fueled construction equipment and vehicles. The total DPM exhaust emissions
from construction activities, calculated in Appendix 5.1D per methodology presented in Section 5.1, were
averaged over the 29-month construction period and spatially distributed in the area associated with the

construction of the Project. These modeled emission rates are presented in Table 5.9-6."

" Note that hourly emissions estimates were not required as there is no short-term health risk associated with exposure to DPM.
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Table 5.9-6. Construction TAC Emissions Estimates

Exhaust Emissions

Pollutant Total (tons/Project) ‘ Annualized (tpy) @ ‘ Per Emissions Source (lbs/yr)
DPM 0.48 0.20 1.02

2 Annualized emissions were calculated by averaging the total emissions over a 29-month construction period.
® The model includes 393 construction point sources.

Note:

tpy = ton(s) per year

5.9.3.4 Air Toxics Exposure Assessment Methodology

5.9.3.4.1 Project Operation

Emissions of toxic pollutants potentially associated with operations of the Project were estimated using
emission factors approved by CARB and the U.S. Environmental Protection Agency (EPA) or representative
analytical data from other geothermal power plants in the area, as detailed in Section 5.1 and Appendix
5.1A. Concentrations of these pollutants in air potentially associated with the Project were estimated using
the American Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD)
dispersion modeling program, consistent with Section 5.1 methodology. Modeling allows the estimation
of both short-term and long-term average concentrations in air for use in an HRA, accounting for
site-specific terrain and meteorological conditions.

Health Risk Characterization. Health risks potentially associated with concentrations of carcinogenic air
pollutants were calculated as estimated incremental lifetime cancer risks. The incremental lifetime cancer
risk for a pollutant is estimated based on the concentration in air, breathing rates of the exposed person,
inhalation cancer potency, oral slope factor, frequency and duration of exposure at the receptor, and age
sensitivity factor.

Evaluation of potential non-cancer health risks from exposure to short-term and long-term concentrations
in the air was performed by comparing modeled concentrations in air with the RELs. An REL is a
concentration in the 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 the air and the REL to
develop the hazard quotient.

Health Risk Modeling Software. Risk characterization from toxics emitted by the facility was carried out
according to the procedures specified by OEHHA guidance for both carcinogenic and non-carcinogenic
risks (OEHHA 2015), as summarized above. As recommended by the 2015 OEHHA Guidance, a Tier 1
assessment was performed. The Tier 1 assessment is the most conservative of the four tier assessment
methodologies identified in the OEHHA guidance and uses a standard point-estimate approach with
standard OEHHA assumptions.

Residential and sensitive cancer risks were evaluated using the 30-year continuous exposure duration
scenario and worker cancer risk was evaluated using the 25-year exposure duration (8 hours per day
starting at age 16 years old), as recommended in the OEHHA guidance (OEHHA 2015). Based on the
OEHHA guidance, the derived (adjusted) method in HARP2 was used for the cancer risk evaluation, which
uses the 95t percentile breathing rate from the third trimester to 2 years and the 80" percentile
inhalation rate from 2 years to 70 years for residential cancer risk assessments (CARB 2015). The 30-year
and 25-year exposure durations for residential and commercial/industrial receptors, respectively, are
obtained from the OEHHA guidance (OEHHA 2015).

The exposure pathways included for each risk scenario in this HRA are specified in Table 5.9-7 . The
dose-risk assessment values and RELs used to characterize health risks associated with modeled
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concentrations in the air, as well as from other pathways, were obtained from the Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values (CARB 2022a).

Table 5.9-7. Summary of HARP2 Exposure Pathways

Risk Analysis ‘ Model Exposure Pathways Intake Rate Percentile
Acute Inhalation Not applicable
Non-cancer Chronic Inhalation Not applicable

Soil Ingestion

Dermal Absorption
Mother's Milk

Homegrown Produce
Beef/Dairy (Farming)
Pig/Chicken/Egg (Farming)

Cancer Inhalation Risk Management Plan (RMP) Using
Soil Ingestion the Derived Method
Dermal Absorption
Mother's Milk

Homegrown Produce
Beef/Dairy (Farming)
Pig/Chicken/Egg (Farming)

Health Risk Impact Locations. Health risks were evaluated for a hypothetical point of maximum impact
(PMI) located at the receptor with the highest impact. The hypothetical PMl is an individual assumed to be
located at the PMI location, where the highest concentrations of air pollutants associated with the Project
emissions are predicted to occur, based on the air dispersion modeling. This location was assumed to be
equivalent to a residential receptor exposed for the maximum Project lifetime of 30 years. Human health
risks associated with emissions from the Project are unlikely to be higher at any other location than at the
location of the PMI. If there is no significant effect associated with concentrations in air at the PMI location,
it is unlikely that there would be significant effects in any location in the vicinity of the Project. The highest
offsite concentration location represents the PMI.

Health risks were also evaluated at the maximally exposed individual resident (MEIR), maximally exposed
individual worker (MEIW), and maximally exposed sensitive receptor locations. These locations correspond
to the location of a residence, industrial/commercial business, and sensitive receptor, respectively, with
the highest health risk impact. A list of the nearby sensitive receptors, including residences, is included in
Appendix 5.9A. It was conservatively assumed that most receptors within the receptor grid could represent
a worker location.

Cancer Burden. To evaluate population risk, regulatory agencies have used the cancer burden as a method
to account for the number of incremental cancer cases that could potentially occur in a population. The
population burden can be calculated by multiplying the cancer risk at a census block centroid multiplied
by the number of people who live in the census block, and summing the cancer cases across the zone of
impact. A census block is defined as the smallest entity for which the Census Bureau collects and tabulates
decennial census information; it is bounded on all sides by visible and non-visible features shown on
Census Bureau maps. A centroid is defined as the central location within a specified geographic area.

Cancer burden is calculated on the basis of OEHHA (70-year) risks and is independent of how many
people move in or out of the vicinity of an individual facility. The number of cancer cases is considered
independent of the number of people exposed, within some lower limits of exposed population size, and
the length of exposure (within reason). For example, if 10,000 people are exposed to a carcinogen at a
concentration with a 1x107 cancer risk for a lifetime, the cancer burden is 0.1, and if 100,000 people are
exposed to a 1x107° risk, the cancer burden is 1.

There are different methods that can be used as a measure of population burden. Another potential
measure of population burden is based upon the number of individuals residing within a 1x107, 1x103,
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and/or 1x107*isopleth. The approach used for this Project is based on this method using the 1x107¢
isopleth distance and the estimated population values within that established radius. Appendix 5.9A
presents the data assumptions used to calculate cancer burden for the Project.

5.9.3.4.2 Project Construction

Although construction-related emissions are considered temporary and localized, resulting in no long-
term effects to the public, a screening HRA was conservatively conducted to estimate potential health risks
associated with public exposure to DPM during the Project construction. The construction HRA estimated
the rolling cancer risks for each 29-month period? during a 30-year exposure duration (starting with
exposure during the third trimester), aligned with the expected construction duration, at the PMI, MEIR,
MEIW, and maximally exposed sensitive receptor. The incremental cancer risks were estimated using the
following:

= Equations 5.4.1.1 and 8.2.4A from the Air Toxic Hot Spots Guidance Manual for Preparation of Health
Risk Assessments (OEHHA 2015) for residential exposure

= Equations 5.4.1.2A, 5.4.1.2B, and 8.2.4B from the Air Toxic Hot Spots Guidance Manual for
Preparation of Health Risk Assessments (OEHHA 2015) for worker exposure

=  The maximum annual ground-level concentrations used to estimate risk were determined through
dispersion modeling with AERMOD

= The AERMOD modeling approach followed that used to prepare the criteria pollutant modeling
analysis described in Section 5.1, except that the receptor grid included census and sensitive receptors
(see Appendix 5.1B for the AERMOD setup)

= The construction emission estimates modeled are presented in Table 5.9-6, and were developed per
the methodology provided in Section 5.1

Chronic risks were also estimated for the PMI, MEIR, MEIW, and maximally exposed sensitive receptor,
based on the same emission rates and ground-level concentrations described above. To calculate chronic
risk, as characterized by an HI, the maximum annual ground-level concentration was divided by the DPM
REL of 5 ug/m3 (CARB 2022a).

5.9.3.5 Air Toxics Exposure Assessment Results

5.9.3.5.1 Project Operation

Estimates of the incremental lifetime cancer risk and non-cancer Hls associated with operational-related
concentrations in air for the PMI, MEIR, MEIW, and maximally exposed sensitive receptor are presented in
Table 5.9-8 for comparison to the SCAQMD's CEQA significance thresholds.? The results presented reflect
the worst-case estimates of the two operational year scenarios previously described in Section 5.9.3.3.1.
The locations associated with these impacts are presented in Figure 5.9-1.

2 Although Project construction is expected to last only 29 months, a rolling 3-year (i.e., 36-month) period was conservatively used
for determining cancer risks.

3 1CAPCD does not have its own established significance thresholds for health risk impacts.
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As shown, predicted facility-wide impacts are below the cancer risk threshold of 10 in 1 million at all
locations except the PMI. These facility-wide cancer risks are less than significant given the PMI does not
constitute a location that would present a potential for long-term exposure as it is typically located along
the Project fence line. As described previously, human health risks associated with operational emissions
from the Project are unlikely to be higher at any location other than that of the PMI. In fact, human health
risks at locations other than that of the PMI are often significantly lower, as evidenced by the risks at the
MEIR and maximally exposed sensitive receptor. Furthermore, incremental lifetime cancer risks higher
than 1 in 1 million 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. Additionally, as described in Section 5.9.6, the diesel fire water
pump, diesel-fired emergency generators, and cooling tower will be equipped with emission control
technologies to minimize TAC emissions where feasible.

The facility-wide chronic and acute risk impacts are below the HI threshold of 1 at all locations. Therefore,
the predicted health risks associated with Project operation are less than significant.

Table 5.9-8. Operation HRA Summary - Project

Receptor Cancer Risk Chronic | Acute

Type Receptor# UTME (m) UTMN (m)  (per million)  HI HI

PMI 512 632,33406° | 3,674736.22° 16.4 097 0.44
2,6640 631,550.00° | 3,675,300.00"

MEIR 5,634 2 637,938.412 | 3674194072 0.47 0.02 0.15
5,631° 629,310.70° | 3,674439.02"

MEIW 512 632,33406° | 3,674,736.22° 0.73 097 0.44
2,6640 631,550.00° | 3,675,300.00"

Maximally 5,634 2 637,938.412 | 3,674,19407° 0.47 0.02 0.15

Exposed 5631° 629,310.70° | 3,674439.02"

Sensitive

Receptor

@ Receptor number and coordinates associated with cancer and chronic analyses.
® Receptor number and coordinates associated with acute analyses.

Notes:

E = Easting

m = meter(s)

N = Northing

UTM = Universal Transverse Mercator

As described previously, human health risks associated with operational emissions from the Project are
unlikely to be higher at any location other than that of the PMI. Therefore, the cancer risk for all individuals
exposed to the Project’s emissions would be lower (and in most cases, substantially lower) than 16.4 in 1
million. This is further supported by the estimated cancer burden of less than 0.001, which indicates that
emissions from the Project would not be associated with any significant increase in cancer cases in the
previously defined population. In addition, the cancer burden is less than the SCAQMD's significance
threshold value of 0.5. 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 effect in terms of cancer risk.

Detailed risk and hazard values provided in the HARP input and output files are included with this
submission on compact disc and summarized in Appendix 5.9A.

5.9.3.5.2 Project Construction

Estimates of the facility-wide incremental lifetime cancer risk and chronic HI associated with construction-
related concentrations in air for the PMI, MEIR, MEIW, and maximally exposed sensitive receptor are
presented in Table 5.9-9, with locations presented in Figure 5.9-1. These risks are below the SCAQMD's
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CEQA significance thresholds of 10 in 1 million and 1, respectively, with the exception of the PML.* The
construction period will be a finite duration, during which no long-term exposure is expected to occur at
the PMI; therefore, it is not considered applicable for comparison to SCAQMD's CEQA significance
thresholds. Therefore, predicted impacts associated with the finite construction activities are less than
significant.

Table 5.9-9. Construction HRA Summary - Project

Cancer Risk
Receptor Type UTME(m) UTMN(m) (per million) Chronic HlI Acute HI
PMI 632,350.00 3,674,800.00 289 0.02 --
MEIR 633,189.32 3,676,633.14 1.03 0.0006 --
MEIW 632,350.00 3,674,800.00 0.67 0.02 -
Maximally Exposed 633,189.32 3,676,633.14 1.03 0.0006 -
Sensitive Receptor

Note:
-- = Acute risk not estimated for construction activities

A cancer burden analysis was not performed for the construction phase of the Project as it is a temporary
phase and will occur for no longer than 29 months. This duration is far less than the 70-year exposure
period assumed for a cancer burden analysis. Therefore, it is assumed Project construction would have
negligible impacts on cancer burden in the area.

Detailed risk and hazard values are provided in Appendix 5.9B and the air modeling input and output files
are included with this submission on compact disc.

5.9.4 Other Public Health Concerns

5.9.4.1.1 Hazardous Materials

Hazardous materials may 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 Section 5.5. Use of chemicals
at the Project site will be in accordance with standard practices for storage and management of hazardous
materials. Normal use of hazardous materials, therefore, will not pose significant risk to public health.
While mitigation measures will be in place to prevent releases, accidental releases that migrate off-site
could result in potential effects to the public.

The California Accidental Release Prevention (CalARP) Program regulations 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 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. The Project will not be subject to these regulations because it is not
expected to use any RMP-listed materials in quantities above the applicability thresholds.

5.9.4.1.2 Operational Odors

Project operation will result in emissions of hydrogen sulfide (H2S), which is a known odorous compound.
Specifically, the 1-hour H2S CAAQS was adopted in 1969 for purposes of odor control and not for
protection of public and environmental health. People have experienced eye irritation at concentrations of
50 parts per million (ppm). which is much greater than the CAAQS of 0.03 ppm (CARB 2022b). Therefore,
temporary exceedances of the H2S CAAQS would not result in elevated exposure of the public and
environment to H2S health-related risks but would be characterized as a nuisance and an odor impact.

“1CAPCD does not have its own established significance thresholds for health risk impacts.
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As a result of the Project’s location and nature of the standard, H2S was analyzed similarly to nuisance
related impacts caused by odorous compounds. Specifically, the 1-hour H2S analysis follows the ICAPCD's
CEQA Air Quality Handbook methodology for assessing odor-related impacts. Section 4.6(b) of the CEQA
Air Quality Handbook states that H2S emissions may result in impacts that would not be significant except
as a nuisance if less than a specific screening distance from the point of release. Table 3 of the CEQA Air
Quality Handbook further provides the respective screening distances for odor impacts, which is 1 mile for
all facility types (ICAPCD 2017).

As shown in Figure 5.9-2, the nearest residences and sensitive receptors are located greater than 1 mile
from the Project location. Given the location of these receptors and the ICAPCD CEQA guidelines, the
1-hour H2S modeling analysis does not include any receptors within 1 mile of the Project. Any impacts
within this 1-mile radius would be considered to be nuisance-related and not expose any nearby
residences or sensitive receptors to any significant risk beyond potential nuisances.

The results of the dispersion modeling analysis, as presented in Section 5.1, indicate that the estimated
routine operational impacts from the Project will be below the H2S CAAQS at all receptors greater than

1 mile from the Project. Non-routine operations of the Project, including commissioning, startup,
shutdown, and downtime of emission controls, would occur infrequently throughout the year and were not
included in the modeled scenarios. These operational conditions would occur for unknown durations
randomly during the year and are difficult to predict with any reasonable certainty given their strong
dependence on meteorological conditions. The potential for these infrequent events to occur during
meteorological conditions hindering dispersion is expected to be minimal.

The acute risk threshold for H2S in the Consolidated Table of OEHHA/ARB Approved Risk Assessment
Health Values is equal to the 1-hour CAAQS of 42 micrograms per cubic meter (CARB 2022a), which was
adopted for purposes of odor control. As a result of the acute threshold developed by OEHHA and the
CAAQS being based upon the same concentration, the CAAQS analysis presented in Section 5.1 is
considered sufficient for addressing short-term impacts and associated risks of H2S. Therefore, this HRA
does not analyze H2S in the presented HARP2 modeling and associated health risk results.

5.9.4.1.3 EMF Exposure

EMFs occur independently of one another as electric and magnetic fields at the 60-hertz (Hz) frequency
used in gen-tie lines, and both are created by electric charges. Electric fields exist when these charges are
not moving. Magnetic fields are created when the electric charges are moving. The magnitude of both
electric and magnetic fields falls off rapidly as the distance from the source increases (proportional to the
inverse of the square of distance).

Because the electric transmission lines do not typically travel through residential areas and based on
findings of the National Institute of Environmental Health Sciences (NIEHS) (1999), EMF exposures are
not expected to result in a significant effect on public health. The NIEHS report to the U.S. Congress found
that “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).

Additional details regarding EMFs are included in Section 3.5.

5.9.4.1.4 Legionella

In addition to being a source of potential TACs, the possibility exists for bacterial growth to occur in
cooling tower cells, 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 tower cells and building heating,
ventilating, and air conditioning systems, have been correlated with outbreaks of legionellosis.
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Figure 5.9-2

Nearby Residential Receptors
Morton Bay Geothermal Project
Imperial County, California

vacobs




Public Health

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 tower cells in California Code of
Regulations (CCR), Title 22, Section 60303. 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 apply to the Project since it does not intend to use reclaimed water for cooling
purposes.

EPA published an extensive review of Legionella in a human health criteria document (EPA 1999). In this
document, the EPA noted that Legionella may propagate in biofilms (collections of micro-organisms
surrounded by slime they secrete, attached to either inert or living surfaces) and that aerosol-generating
systems such as cooling tower cells can aid in the transmission of Legionella from water to air. EPA has
inadequate quantitative 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 2008, the Cooling Tower Institute (CTI) issued its revised report and guidelines for the best practices for
control of Legionella (CTI 2008). 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, the
application of scale and corrosion inhibitors as appropriate, the use of high-efficiency mist eliminators on
cooling tower cells, and the overall general control of microbiological populations. Good preventive
maintenance is very important in the efficient operation of cooling tower cells and other evaporative
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 that 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 the cooling tower cells associated with the Project.
These programs would ensure that proper levels of biocide and other agents are maintained within wet
cooling tower water at all times, that periodic measurements of Legionella levels are conducted, and that
periodic cleaning is conducted to remove bio-film buildup.

5.9.5 Cumulative Effects

The operational HRA indicates that the maximum cancer risk due to exposure to air toxics emitted by PGF
operations will be approximately 16.4 in 1 million at the PMI, which is above the SCAQMD's “significant
health risk” threshold of 10 in 1 million. Although this risk level is greater than the SCAQMD's “significant
health risk” threshold, its location represents the maximum possible cancer risk outside of the facility
boundary. In actuality, cancer risks are expected to be much less in locations where long-term exposure is
more likely to occur, such as at the locations of the MEIR, MEIW, and maximally exposed sensitive receptor.
Cancer risks at these locations are 0.47, 0.73, and 0.47, respectively, which are all less than the significance
threshold, as is the estimated cancer burden rate. Non-cancer chronic and acute effects (i.e., Hl values)
from Project operations are also below the SCAQMD significance thresholds of 1 at all receptor locations.
Additionally, emission control technologies for key TACs will also be installed as part of the Project, as
described in Section 5.9.6, which will reduce TAC emissions to the extent technically feasible. Therefore, the
potential cumulative health risk impacts from operation are expected to be less than significant.
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BHE Renewables

Morton Bay Operational Emissions
Commissioning Emission Calculations
April 2023

Average NCG:Steam Ratio

Well Warm-up at PTU
Steam Flow Rate
Duration of Well Warm-up
Duration of Well Warm-up
Number of Events per Year
NCG @ Steam Flow = 250,000 Ibs/hr
NCG @ Steam Flow = 450,000 Ibs/hr
NCG @ Steam Flow = 729,974 Ibs/hr

Table 2.6 NCG Emissions During Commissioning Events

Production Line and Equipment Warm-up @ Rock Muffler (RM)

Steam Flow Rate

Duration

Number of Events per Year
NCG Flow Rate to RM

Steam Blow @ RM
Steam Flow Rate
Duration
Number of Events per Year
NCG Flow Rate to RM ?

Turbine Preheat and Auxiliary Loops
Total Steam Flow Rate
Steam Flow to RM
Steam Flow to Turbine
Duration
Number of Events per Year
NCG Flow Rate to RM
NCG Flow Rate to Sparger

Turbine Load Test
Total Steam Flow Rate
Duration
Number of Events per Year
NCG Flow Rate to Sparger ®

Turbine Performance Test
Total Steam Flow Rate
Duration
Number of Events per Year
NCG Flow Rate to Sparger ®

230321111343_e9fe905¢c

11,753 ppmw
250,000 Ibs/hr
24 hr for first well/event
192 hr for 8 wells/event
1 One time event during first year of operation
2,938 Ibs/hr
5,289 Ibs/hr
8,579 Ibs/hr
729,974 Ibs/hr
48 hr/event
1 One time event during first year of operation
8,579 Ibs/hr
2,326,312 Ibs/hr
240 hr/event
1 One time event during first year of operation
16,068 Ibs/hr
729,974 Ibs/hr
450,000 Ibs/hr
279,974 Ibs/hr
48 hr/event
1 One time event during first year of operation
5,289 Ibs/hr
3,290 Ibs/hr
2,326,312 Ibs/hr
72 hr/event
1 One time event during first year of operation
16,068 Ibs/hr
2,326,312 Ibs/hr
48 hr/event
1 One time event during first year of operation
16,068 Ibs/hr
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Table 2.6 NCG Emissions During Commissioning Events

Commissioning Emissions Data

Emissions .. P
Component Component Component Emissions Emissions

Average Average Component during
Component/Steam  Component/NCG Ferelo@) Abaa | AR Flowrate @ Steam Well \_N.arm up Production Line throug!h RM th.rough R'.VI
. E Steam Flow Steam Flow = Steam Flow _ Emisisons . during during Turbine
Ratio Mass Fraction Flow = 2,326,312 a and Equipment
Steam Blow Preheat

Warm-up @ RM

GHG & Volatile/Non-Volatile Compound Calculations

NCG
Component

= 250,000 450,000 =729,974

Pollutant (PPpmw) (Ib/lb NCG) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/event) (Ibs/event) (Ibs/event) (Ibs/event)
CO, 1.12E+04 9.49E-01 2.79E+03 5.02E+03 8.14E+03 1.53E+04 6.02E+05 3.91E+05 3.66E+06 2.41E+05
H,S 9.94E+01 8.45E-03 2.48E+01 4.47E+01 7.25E+01 1.36E+02 5.36E+03 3.48E+03 3.26E+04 2.15E+03
NH; 9.93E-01 8.45E-05 2.48E-01 4.47E-01 7.25E-01 1.36E+00 5.36E+01 3.48E+01 3.26E+02 2.14E+01
N, 5.20E+01 4.43E-03 1.30E+01 2.34E+01 3.80E+01 7.11E+01 2.81E+03 1.82E+03 1.71E+04 1.12E+03
CH, 2.79E+01 2.37E-03 6.97E+00 1.25E+01 2.04E+01 3.81E+01 1.51E+03 9.77E+02 9.15E+03 6.02E+02
H, 2.98E-01 2.53E-05 7.44E-02 1.34E-01 2.17E-01 4.07E-01 1.61E+01 1.04E+01 9.77E+01 6.43E+00
As 4.17E-04 3.55E-08 1.04E-04 1.88E-04 3.05E-04 5.71E-04 2.25E-02 1.46E-02 1.37E-01 9.01E-03
Hg 6.81E-04 5.80E-08 1.70E-04 3.07E-04 4.97E-04 9.32E-04 3.68E-02 2.39E-02 2.24E-01 1.47E-02
Benzene 3.27E-01 2.78E-05 8.17E-02 1.47E-01 2.39E-01 4.47E-01 1.77E+01 1.15E+01 1.07E+02 7.06E+00
Toluene 1.75E-03 1.49E-07 4.37E-04 7.87E-04 1.28E-03 2.39E-03 9.44E-02 6.13E-02 5.74E-01 3.78E-02
Ethylbenzene 1.44E-03 1.23E-07 3.61E-04 6.50E-04 1.05E-03 1.98E-03 7.80E-02 5.06E-02 4.74E-01 3.12E-02
Xylenes 1.44E-03 1.23E-07 3.61E-04 6.50E-04 1.05E-03 1.98E-03 7.80E-02 5.06E-02 4.74E-01 3.12E-02
Argon 1.49E-01 1.27E-05 3.74E-02 6.73E-02 1.09E-01 2.04E-01 8.07E+00 5.24E+00 4.90E+01 3.23E+00
Radon Calculations

Pollutant (Cil10° Ib Steam) (Cillb NCG) (Cifhr) (Cifhr) (Cifhr) (Cifhr) (Cilevent) (Cilevent) (Cilevent) (Cilevent)
Radon 9.51E-04 8.09E-08 2.38E-04 | 4.28E-04 | 6.94E-04 1.30E-03 5.14E-02 3.33E-02 3.12E-01 2.05E-02

ppmw = part(s) per million by weight
NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

@ Steam flows greater than the sum of the high pressure and standard pressure steam flows assume the following NCG correction factor, based on the low pressure steam flow being comprised of only a
fraction of the NCG concentration as the high and standard pressure steam flows: 59%
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Table 2.6 NCG Emissions During Commissioning Events

L. Emissions Stack
Emissions through Emissions
Emissions through s th h Stack Emissions  Stack Emissions
NCG through Sparger  Sparger Pafger roug through Sparger  through Sparger
Sparger Burner - o . during Sparger . X . X
Component during Turbine during . . during Turbine during Turbine
a . Turbine during
Preheat Turbine . Load Test Performance Test
Load Test Performance  Turbine
Test Preheat
Pollutant (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/event) (Ibs/event) (Ibs/event)
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ROG 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CcO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SO, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PM.o 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PM, 5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H,S 0.00E+00 6.92E-01 2.85E+00 2.85E+00 3.32E+01 2.05E+02 1.37E+02
NH, 0.00E+00 3.29E-01 1.36E+00 1.36E+00 1.58E+01 9.77E+01 6.51E+01
N, 0.00E+00 1.73E+01 7.11E+01 7.11E+01 8.29E+02 5.12E+03 3.41E+03
CH, 0.00E+00 9.25E+00 3.81E+01 3.81E+01 4.44E+02 2.74E+03 1.83E+03
H, 0.00E+00 9.88E-02 4.07E-01 4.07E-01 4.74E+00 2.93E+01 1.95E+01
As 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzene 0.00E+00 1.08E-01 4.47E-01 4.47E-01 5.21E+00 3.22E+01 2.15E+01
Toluene 0.00E+00 5.80E-04 2.39E-03 2.39E-03 2.78E-02 1.72E-01 1.15E-01
Ethylbenzene 0.00E+00 4.79E-04 1.98E-03 1.98E-03 2.30E-02 1.42E-01 9.48E-02
Xylenes 0.00E+00 4.79E-04 1.98E-03 1.98E-03 2.30E-02 1.42E-01 9.48E-02
Argon 0.00E+00 4.96E-02 2.04E-01 2.04E-01 2.38E+00 1.47E+01 9.81E+00
CO, 0.00E+00 3.70E+03 1.53E+04 1.53E+04 1.78E+05 1.10E+06 7.32E+05
Formaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PAH's (excluding 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
naphthalene)
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acetaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acrolein 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Propylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hexane 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Radon Calculations
Pollutant (Ci/hr) (Ci/hr) (Ci/hr) (Ci/hr) (Cilevent) (Cilevent) (Cilevent)
Radon 0.00E+00 3.16E-04 1.30E-03 1.30E-03 1.51E-02 9.36E-02 6.24E-02
NCG = Non-condensible gas
Ib = pound(s)
Ibs/hr = pound(s) per hour
Ci = Curie(s)

Ci/hr = Curie(s) per hour
@ Assumes all steam supplied to turbine is high-pressure steam.
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BHE Renewables

Morton Bay Operational Emissions
Cold Startup Emission Calculations
April 2023

Average NCG:Steam Ratio

Well Warm-up @ PTU
Steam Flow Rate
Duration of Well Warm-up
Duration of Well Warm-up
Number of Events per Year
NCG @ Steam Flow = 250,000 Ibs/hr
NCG @ Steam Flow = 450,000 Ibs/hr
NCG @ Steam Flow = 729,974 Ibs/hr

11,753

250,000
24
96

1
2,938
5,289
8,579

Production Line and Equipment Warm-up @ RM

Steam Flow Rate

Duration

Number of Events per Year
NCG Flow Rate to RM

Turbine Preheat and Auxiliary Loops
Total Steam Flow Rate
Steam Flow to RM
Steam Flow to Turbine
Duration
Number of Events per Year
NCG Flow Rate to RM
NCG Flow Rate to Sparger

Auxiliary Equipment Start-up
Total Steam Flow Rate
Steam Flow to RM
Steam Flow to Turbine
Duration
Number of Events per Year
NCG Flow Rate to RM
NCG Flow Rate to Sparger

Functional Trip Test
Total Steam Flow Rate
Duration
Number of Events per Year
NCG Flow Rate to RM

Gradual Steam Delivery to Turbine
Initital Steam Flow Rate
Final Steam Flow Rate
Duration
Number of Events per Year
Average Steam Flow Rate to Sparger

230321111343_e9fe905¢

729,974
32
1
8,579

729,974
450,000
279,974
24
1
5,289
3,290

729,974
470,000
259,974
12
1
5,624
3,055

729,974
6
1
8,579

0
2,326,312
6
1
290,789

Table 2.7 NCG Emissions During Cold Start-up

ppmw

Ibs/hr

hr for first well/event
hr for 8 wells/event
event/year

Ibs/hr

Ibs/hr

Ibs/hr

Ibs/hr
hr/event
event/year
Ibs/hr

Ibs/hr
Ibs/hr
Ibs/hr
hr/event
event/year
Ibs/hr
Ibs/hr

Ibs/hr
Ibs/hr
Ibs/hr
hr/event
event/year
Ibs/hr
Ibs/hr

Ibs/hr
hr/event
event/year
Ibs/hr

Ibs/hr
Ibs/hr
hr/event
event/year
Ibs/hr

Oper-1
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Table 2.7 NCG Emissions During Cold Start-up

Cold Startup Emissions Data

Emissions

[NERE Average Component Component Component Component ErTesens Gl Emissions through RM Emissions
NCG Component Component/Steam e e Flowrate @ Steam I @_ I @_ I @_ el \.N.arm-up Equipment Warm- th_rough RM during Auxiliary thro_ugh R.M
Ratio (c] Ma_ss Flow = 250,000 Steam Flow = Steam Flow = Steam Flow = Emisisons up @ RM during Turbine Equipment Start- during Trip
Fraction 450,000 729,974 2,326,312 a Preheat 5 Test
Pollutant (ppmw) (Ib/lb NCG) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/event) (Ibs/event) (Ibs/event) (Ibs/event) (Ibs/event)
CO, 1.12E+04 9.49E-01 2.79E+03 5.02E+03 8.14E+03 1.53E+04 3.35E+05 2.61E+05 1.20E+05 6.29E+04 4.89E+04
H,S 9.94E+01 8.45E-03 2.48E+01 4.47E+01 7.25E+01 1.36E+02 2.98E+03 2.32E+03 1.07E+03 5.60E+02 4.35E+02
NH;3 9.93E-01 8.45E-05 2.48E-01 4.47E-01 7.25E-01 1.36E+00 2.98E+01 2.32E+01 1.07E+01 5.60E+00 4.35E+00
Ny 5.20E+01 4.43E-03 1.30E+01 2.34E+01 3.80E+01 7.11E+01 1.56E+03 1.22E+03 5.62E+02 2.93E+02 2.28E+02
CH, 2.79E+01 2.37E-03 6.97E+00 1.25E+01 2.04E+01 3.81E+01 8.36E+02 6.51E+02 3.01E+02 1.57E+02 1.22E+02
H, 2.98E-01 2.53E-05 7.44E-02 1.34E-01 2.17E-01 4.07E-01 8.93E+00 6.95E+00 3.22E+00 1.68E+00 1.30E+00
As 4.17E-04 3.55E-08 1.04E-04 1.88E-04 3.05E-04 5.71E-04 1.25E-02 9.75E-03 4.51E-03 2.35E-03 1.83E-03
Hg 6.81E-04 5.80E-08 1.70E-04 3.07E-04 4.97E-04 9.32E-04 2.04E-02 1.59E-02 7.36E-03 3.84E-03 2.98E-03
Benzene 3.27E-01 2.78E-05 8.17E-02 1.47E-01 2.39E-01 4.47E-01 9.81E+00 7.64E+00 3.53E+00 1.84E+00 1.43E+00
Toluene 1.75E-03 1.49E-07 4.37E-04 7.87E-04 1.28E-03 2.39E-03 5.24E-02 4.08E-02 1.89E-02 9.86E-03 7.66E-03
Ethylbenzene 1.44E-03 1.23E-07 3.61E-04 6.50E-04 1.05E-03 1.98E-03 4.33E-02 3.37E-02 1.56E-02 8.15E-03 6.33E-03
Xylenes 1.44E-03 1.23E-07 3.61E-04 6.50E-04 1.05E-03 1.98E-03 4.33E-02 3.37E-02 1.56E-02 8.15E-03 6.33E-03
Argon 1.49E-01 1.27E-05 3.74E-02 6.73E-02 1.09E-01 2.04E-01 4.48E+00 3.49E+00 1.61E+00 8.43E-01 6.55E-01
Radon Calculations

Pollutant (Ci/10° Ib Steam) (Ci/lb NCG) (Ci/hr) (Ci/hr) (Ci/hr) (Ci/hr) (Cilevent) (Cilevent) (Cilevent) (Cilevent) (Cilevent)
Radon 9.51E-04 8.09E-08 2.38E-04 4.28E-04 6.94E-04 1.30E-03 2.85E-02 2.22E-02 1.03E-02 5.36E-03 4.17E-03

ppmw = part(s) per million by weight
NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

@ Steam flows greater than the sum of the high pressure and standard pressure steam flows assume the following NCG correction factor, based on the low pressure steam flow being comprised of only a fraction of the NCG concentration as the high
and standard pressure steam flows: 59%
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Table 2.7 NCG Emissions During Cold Start-up

Cold Startup Sparger Emissions Data

Stack
Emissions Emissions Emissions L. Stack Emissions Emissions
through through Sparger through Sparger Sl Eil e through Sparger through
n q R q through Sparger . o q
NCG Component Sparger Burner ~ Sparger during  during Auxiliary  during Gradual during Turbine during Auxiliary Sparger during
Turbine Preheat Equipment Start- Steam Delivery to Pg ot Equipment Start- Gradual Steam
2 up? Turbine ? renea up Delivery to
Turbine
Pollutant (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/event) (Ibs/event) (Ibs/event)
0.0E+00 . . . 0.0E+00 . .
ROG 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cco 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
SO, 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
PM;o 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
PM, 5 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
H,S 0.0E+00 6.9E-01 6.4E-01 7.2E-01 1.7E+01 7.7E+00 4.3E+00
NH, 0.0E+00 3.3E-01 3.1E-01 3.4E-01 7.9E+00 3.7E+00 2.1E+00
N, 0.0E+00 1.7E+01 1.6E+01 1.8E+01 4.1E+02 1.9E+02 1.1E+02
CH, 0.0E+00 9.3E+00 8.6E+00 9.6E+00 2.2E+02 1.0E+02 5.8E+01
H, 0.0E+00 9.9E-02 9.2E-02 1.0E-01 2.4E+00 1.1E+00 6.2E-01
As 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Hg 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzene 0.0E+00 1.1E-01 1.0E-01 1.1E-01 2.6E+00 1.2E+00 6.8E-01
Toluene 0.0E+00 5.8E-04 5.4E-04 6.0E-04 1.4E-02 6.5E-03 3.6E-03
Ethylbenzene 0.0E+00 4.8E-04 4.5E-04 5.0E-04 1.2E-02 5.3E-03 3.0E-03
Xylenes 0.0E+00 4.8E-04 4.5E-04 5.0E-04 1.2E-02 5.3E-03 3.0E-03
Argon 0.0E+00 5.0E-02 4.6E-02 5.2E-02 1.2E+00 5.5E-01 3.1E-01
CO, 0.0E+00 3.7E+03 3.4E+03 3.8E+03 8.9E+04 4.1E+04 2.3E+04
Formaldehyde 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
PAH's (excluding
naphthalene) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Naphthalene 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Acetaldehyde 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Acrolein 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Propylene 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Hexane 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Radon Calculations
Pollutant (Ci/hr) (Cilhr) (Ci/hr) (Ci/hr) (Cilevent) (Cilevent) (Cilevent)
Radon 0.0E+00 3.2E-04 2.9E-04 3.3E-04 7.6E-03 3.5E-03 2.0E-03
NCG = Non-condensible gas
Ib = pound(s)
Ibs/hr = pound(s) per hour
Ci = Curie(s)

Ci/hr = Curie(s) per hour
2 Assumes all steam supplied to turbine is high-pressure steam.
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Table 2.8 NCG Emissions During Warm Startup

BHE Renewables

Morton Bay Operational Emissions
Warm Startup Emission Calculations
April 2023

Assumptions
1. During trips, steam is diverted from turbine to RM for 10 hours.

2. Steam is gradually diverted back from RM to Turbine in 10 hours.

Average NCG:Steam Ratio

Step 1 @ Rock Mufler
Steam Flow Rate
Duration
Number of Events per Year
NCG Fow Rate to RM ?

Step 2
Total Steam Flow Rate
Initial Steam Flow to RM
Final Steam Flow to RM
Initial Steam Flow to Turbine
Final Steam Flow to Turbine
Duration
Number of Events per Year
Average Steam Flow Rate to RM
Average Steam Flow Rate to Turbine

230321111343_e9fe905¢

11,753

2,326,312
10
20

16,068

2,326,312
2,326,312
0
0
2,326,312
5
20
465,262
465,262

Oper-1

ppmw

Ibs/hr
hr/event
event/year
Ibs/hr

Ibs/hr

Ibs/hr

Ibs/hr

Ibs/hr

Ibs/hr
hr/event/source
event/year
Ibs/hr

Ibs/hr
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Table 2.8 NCG Emissions During Warm Startup

Warm Startup Emissions Data

Average Component/Steam Average Component/NCG Component Flowrate @ Emissions through RM SIECED

NCG Component . . . through RM
Ratio Mass Fraction Steam Flow = 2,326,312 a during Step 1 .
during Step 2

GHG & Volatile/Non-Volatile Compound Calculations
Pollutant (Ib/lb NCG) (Ibs/hr) (Ibs/event) (Ibs/event)
CO, 1.12E+04 9.49E-01 1.53E+04 1.53E+05 1.53E+04
H,S 9.94E+01 8.45E-03 1.36E+02 1.36E+03 1.36E+02
NH; 9.93E-01 8.45E-05 1.36E+00 1.36E+01 1.36E+00
N, 5.20E+01 4.43E-03 7.11E+01 7.11E+02 7.11E+01
CH, 2.79E+01 2.37E-03 3.81E+01 3.81E+02 3.81E+01
H, 2.98E-01 2.53E-05 4.07E-01 4.07E+00 4.07E-01
As 4.17E-04 3.55E-08 5.71E-04 5.71E-03 5.71E-04
Hg 6.81E-04 5.80E-08 9.32E-04 9.32E-03 9.32E-04
Benzene 3.27E-01 2.78E-05 4.47E-01 4.47E+00 4.47E-01
Toluene 1.75E-03 1.49E-07 2.39E-03 2.39E-02 2.39E-03
Ethylbenzene 1.44E-03 1.23E-07 1.98E-03 1.98E-02 1.98E-03
Xylenes 1.44E-03 1.23E-07 1.98E-03 1.98E-02 1.98E-03
Argon 1.49E-01 1.27E-05 2.04E-01 2.04E+00 2.04E-01
Radon Calculations

Pollutant (Cil10° Ib Steam) (Cillb NCG) (Cithr) (Cilevent) (Cilevent)

9.51E-04 8.09E-08 1.30E-02 1.30E-03

ppmw = part(s) per million by weight

NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

@ Steam flows greater than the sum of the high pressure and standard pressure steam flows assume the following NCG correction factor, based on the low pressure

steam flow being comprised of only a fraction of the NCG concentration as the high and standard pressure steam flows:

230321111343_e9fe905¢
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NCG Component

Warm Startup Sparger Emissions Data

Table 2.8 NCG Emissions During Warm Startup

Sparger Burner

Emissions through Sparger

during Gradual Steam
Delivery to Turbine *

Stack Emissions through
Sparger during Gradual
Steam Delivery to Turbine

Criteria Pollutant, GHG & Volatile/Non-Volatile Compound Calculations

(Ibs/hr) (Ibs/hr) (Ibs/event)
NOx 0.00E+00 0.00E+00 0.00E+00
ROG 0.00E+00 0.00E+00 0.00E+00
CO 0.00E+00 0.00E+00 0.00E+00
SO, 0.00E+00 0.00E+00 0.00E+00
PMo 0.00E+00 0.00E+00 0.00E+00
Lead 0.00E+00 0.00E+00 0.00E+00
PM, 5 0.00E+00 0.00E+00 0.00E+00
H,S 0.00E+00 1.15E+00 5.75E+00
NH, 0.00E+00 5.47E-01 2.74E+00
N, 0.00E+00 2.87E+01 1.43E+02
CH, 0.00E+00 1.54E+01 7.69E+01
H, 0.00E+00 1.64E-01 8.21E-01
As 0.00E+00 0.00E+00 0.00E+00
Hg 0.00E+00 0.00E+00 0.00E+00
Benzene 0.00E+00 1.80E-01 9.01E-01
Toluene 0.00E+00 9.64E-04 4.82E-03
Ethylbenzene 0.00E+00 7.97E-04 3.98E-03
Xylenes 0.00E+00 7.97E-04 3.98E-03
Argon 0.00E+00 8.24E-02 4.12E-01
CO, 0.00E+00 6.15E+03 3.08E+04
Formaldehyde 0.00E+00 0.00E+00 0.00E+00
PAH's (excluding
naphthalene) 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00
Acetaldehyde 0.00E+00 0.00E+00 0.00E+00
Acrolein 0.00E+00 0.00E+00 0.00E+00
Propylene 0.00E+00 0.00E+00 0.00E+00
Hexane 0.00E+00 0.00E+00 0.00E+00
Radon Calculations
Pollutant (Cilhr) (Ci/hr) (Cilevent)
Radon 0.00E+00 5.24E-04 2.62E-03
NCG = Non-condensible gas
Ib = pound(s)
Ibs/hr = pound(s) per hour
Ci = Curie(s)

Ci/hr = Curie(s) per hour

& Assumes all steam supplied to turbine is high-pressure steam.
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Table 2.9 NCG Emissions During Shutdown

Berkshire Hathway Energy Renewables
Morton Bay Operational Emissions

Shutdown Emission Calculations

April 2023

Average NCG:Steam Ratio 11,753 ppmw

Steam Vented through RM

Total Duration 36 hr/event
Duration for One Well 4 hr/event

Initital Steam Flow Rate 2,326,312 Ibs/hr

Steam Flow Rate after 4 hours 2,067,833 Ibs/hr

Steam Flow Rate after 8 hours 1,809,354 Ibs/hr

Steam Flow Rate after 12 hours 1,550,875 Ibs/hr

Steam Flow Rate after 16 hours 1,292,396 Ibs/hr

Steam Flow Rate after 20 hours 1,033,916

Steam Flow Rate after 24 hours 775,437
Steam Flow Rate after 28 hours 516,958
Steam Flow Rate after 32 hours 258,479
Final Steam Flow Rate after 36 hours 0 Ibs/hr
Number of events per year 5.5 event/year

Shutdown Emissions Data

Crmrane | Gemreem | Commmmart | Comrenam | Gonrerom: | Gemperest | @rmremet | @smsenees | Gamremet Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Total

Flowrate @ Flowrate @ Flowrate @ Flowrate @ Flowrate @ Flowrate @ Flowrate @ Flowrate @ Flowrate @ e L T ) ) IR R (R I

Ratio Mass Fraction Steam Flow = Steam Flow Steam Flow Steam Flow Steam Flow Steam Flow Steam Flow Steam Flow Steam Flow = ‘_’rv:ll(lel: W:;I:e::lre W:;I:ea:‘re W:;I:ea:‘re W_?;I:ea:‘re W_?;I:ea:‘re W:;I:e::lre W:;I:ea:‘re thrg:g:gRM
258,479 =516,958 =775,437 =1,033,916 =1,292,396 =1,550,875 =1,809,354 a =2,067,833a 2,326,312a Offline Offline Offline Offline Offline Offline Offline Offline Shutdown

Average Average
NCG Component Component/Steam Component/NCG

GHG & Volatile/Non-Volatile Compound Calculations

Pollutant (PPmw) (Ib/lb NCG) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/hr) (Ibs/event) (lbs/event) (Ibs/event) (lbs/event) (lbs/event) (lbs/event) (lbs/event) (lbs/event) (lbs/event)
CO, 1.12E+04 9.49E-01 2.88E+03 5.77E+03 8.65E+03 1.15E+04 1.44E+04 1.73E+04 1.19E+04 1.36E+04 1.53E+04 5.42E+04 | 4.75E+04 | 6.92E+04 | 5.77E+04 | 4.61E+04 | 3.46E+04 | 2.31E+04 1.15E+04 3.44E+05
H,S 9.94E+01 8.45E-03 2.57E+01 5.14E+01 7.70E+01 1.03E+02 1.28E+02 1.54E+02 1.06E+02 1.21E+02 1.36E+02 4.83E+02 | 4.23E+02 | 6.16E+02 | 5.14E+02 | 4.11E+02 | 3.08E+02 | 2.05E+02 1.03E+02 3.06E+03
NHs 9.93E-01 8.45E-05 2.57E-01 5.13E-01 7.70E-01 1.03E+00 1.28E+00 1.54E+00 1.06E+00 1.21E+00 1.36E+00 4.82E+00 | 4.22E+00 | 6.16E+00 | 5.13E+00 | 4.10E+00 | 3.08E+00 | 2.05E+00 1.03E+00 3.06E+01
N, 5.20E+01 4.43E-03 1.34E+01 2.69E+01 4.03E+01 5.38E+01 6.72E+01 8.07E+01 5.53E+01 6.32E+01 7.11E+01 2.53E+02 | 2.21E+02 | 3.23E+02 | 2.69E+02 2.15E+02 | 1.61E+02 | 1.08E+02 | 5.38E+01 1.60E+03
CH, 2.79E+01 2.37E-03 7.21E+00 1.44E+01 2.16E+01 2.88E+01 3.60E+01 4.32E+01 2.96E+01 3.39E+01 3.81E+01 1.36E+02 | 1.19E+02 | 1.73E+02 1.44E+02 1.15E+02 | 8.65E+01 | 5.77E+01 2.88E+01 8.59E+02
H, 2.98E-01 2.53E-05 7.70E-02 1.54E-01 2.31E-01 3.08E-01 3.85E-01 4.62E-01 3.17E-01 3.62E-01 4.07E-01 1.45E+00 | 1.27E+00 | 1.85E+00 | 1.54E+00 1.23E+00 | 9.24E-01 6.16E-01 3.08E-01 9.18E+00
As 4.17E-04 3.55E-08 1.08E-04 2.16E-04 3.24E-04 4.31E-04 5.39E-04 6.47E-04 4.44E-04 5.07E-04 5.71E-04 2.03E-03 | 1.77E-03 2.59E-03 2.16E-03 1.73E-03 1.29E-03 8.63E-04 4.31E-04 1.29E-02
Hg 6.81E-04 5.80E-08 1.76E-04 3.52E-04 5.28E-04 7.04E-04 8.81E-04 1.06E-03 7.25E-04 8.28E-04 9.32E-04 3.31E-03 | 2.90E-03 | 4.23E-03 3.52E-03 2.82E-03 2.11E-03 1.41E-03 7.04E-04 2.10E-02
Benzene 3.27E-01 2.78E-05 8.45E-02 1.69E-01 2.54E-01 3.38E-01 4.23E-01 5.07E-01 3.48E-01 3.97E-01 4.47E-01 1.59E+00 | 1.39E+00 | 2.03E+00 | 1.69E+00 1.35E+00 | 1.01E+00 | 6.76E-01 3.38E-01 1.01E+01
Toluene 1.75E-03 1.49E-07 4.52E-04 9.04E-04 1.36E-03 1.81E-03 2.26E-03 2.71E-03 1.86E-03 2.12E-03 2.39E-03 8.50E-03 | 7.44E-03 1.08E-02 9.04E-03 7.23E-03 5.42E-03 3.61E-03 1.81E-03 5.39E-02
Ethylbenzene 1.44E-03 1.23E-07 3.73E-04 7.47E-04 1.12E-03 1.49E-03 1.87E-03 2.24E-03 1.54E-03 1.76E-03 1.98E-03 7.02E-03 | 6.14E-03 8.96E-03 7.47E-03 5.97E-03 4.48E-03 2.99E-03 1.49E-03 4.45E-02
Xylenes 1.44E-03 1.23E-07 3.73E-04 7.47E-04 1.12E-03 1.49E-03 1.87E-03 2.24E-03 1.54E-03 1.76E-03 1.98E-03 7.02E-03 | 6.14E-03 8.96E-03 7.47E-03 5.97E-03 4.48E-03 2.99E-03 1.49E-03 4.45E-02
Argon 1.49E-01 1.27E-05 3.86E-02 7.73E-02 1.16E-01 1.55E-01 1.93E-01 2.32E-01 1.59E-01 1.82E-01 2.04E-01 7.27E-01 6.36E-01 9.27E-01 7.73E-01 6.18E-01 4.64E-01 3.09E-01 1.55E-01 4.61E+00
Radon Calculations

Pollutant (Cil10°|b Steam) (Ci/lb NCG) (Ci/hr) (Ci/hr) (Ci/hr) (Ci/hr) (Cilhr) (Ci/hr) (Cilhr) (Cilhr) (Cilhr) (Cilevent) (Cilevent) (Cilevent) (Cilevent) (Cilevent) (Cilevent) (Ci/levent) (Ci/event) (Cilevent)
Radon 9.51E-04 8.09E-08 2.46E-04 4.92E-04 7.37E-04 9.83E-04 1.23E-03 1.47E-03 1.01E-03 1.16E-03 1.30E-03 4.62E-03 | 4.05E-03 5.90E-03 4.92E-03 3.93E-03 2.95E-03 1.97E-03 9.83E-04 2.93E-02

ppmw = part(s) per million by weight

NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

@ Steam flows greater than the sum of the high pressure and standard pressure steam flows assume the following NCG correction factor, based on the low pressure steam flow being comprised of only a fraction of the NCG concentration as the high and standard pressure steam

flows: 59%
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Table 2.10 NCG Emissions During Normal Operation

BHE Renewables

Morton Bay Operational Emissions
Sparger Emission Calculations
April 2023

Normal Continuous Operation at Sparger
Nominal Brine Flow Rate to High Pressure (HP) Separator 11,334,638 Ibs/hr

Steam Flow Rate to Turbine - HP 1,153,630 Ibs/hr 100% NCG
Steam Flow Rate to Turbine - Standard Pressure (SP) 442,708 Ibs/hr 40% NCG
Steam Flow Rate to Turbine - Low Pressure (LP) 729,974 Ibs/hr 5% NCG
Average NCG:Steam Ratio 11,753 ppmw
NCG Flow Rate to Turbine 16,068 Ibs/hr

Sparger Emission Data

Average
Component/NCG
Mass Fraction

Mass Flow Rate  Partitioned Mass Flow Rate Hourly Annual

Average Sparger DRE
into Turbine into NCG *° to Sparger parg Emissions Emissions

el 2 Beent Component/Steam Ratio

GHG & Volatile/Non-Volatile Compound Calculations

Pollutant (ppmw) (Ib/lb NCG) (Ibs/hr) (%) (Ibs/hr) (%) (Ibs/hr) (tpy)
CO, 1.12E+04 9.49E-01 1.53E+04 100% 1.53E+04 0% 1.53E+04 6.53E+04
H,S 9.94E+01 8.45E-03 1.36E+02 60% 8.15E+01 96.5% 2.85E+00 1.22E+01
NH3 9.93E-01 8.45E-05 1.36E+00 100% 1.36E+00 0% 1.36E+00 5.81E+00
N, 5.20E+01 4.43E-03 7.11E+01 100% 7.11E+01 0% 7.11E+01 3.04E+02
CH, 2.79E+01 2.37E-03 3.81E+01 100% 3.81E+01 0% 3.81E+01 1.63E+02
H, 2.98E-01 2.53E-05 4.07E-01 100% 4.07E-01 0% 4.07E-01 1.74E+00
As 4.17E-04 3.55E-08 5.71E-04 0% 0.00E+00 0% 0.00E+00 0.00E+00
Hg 6.81E-04 5.80E-08 9.32E-04 0% 0.00E+00 0% 0.00E+00 0.00E+00
Benzene 3.27E-01 2.78E-05 4.47E-01 100% 4.47E-01 0% 4.47E-01 1.91E+00
Toluene 1.75E-03 1.49E-07 2.39E-03 100% 2.39E-03 0% 2.39E-03 1.02E-02
Ethylbenzene 1.44E-03 1.23E-07 1.98E-03 100% 1.98E-03 0% 1.98E-03 8.45E-03
Xylenes 1.44E-03 1.23E-07 1.98E-03 100% 1.98E-03 0% 1.98E-03 8.45E-03
Argon 1.49E-01 1.27E-05 2.04E-01 100% 2.04E-01 0% 2.04E-01 8.75E-01
Radon Calculations

Pollutant (Cil10° Ib Steam) (Cillb NCG) (Cifhr) ) (Cifhr) (Cilyear)
Radon 9.51E-04 8.09E-08 1.30E-03 100% 1.30E-03 0% 1.30E-03 1.11E+01

ppmw = part(s) per million by weight

DRE = Destruction and Removal Efficiency

NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

tpy = ton(s) per year

@ NH; is conservatively assumed to be partitioned 100% into NCG flows.
® As and Hg are assumed to be partitioned 0% into NCG flows based on their boiling points being at temperatures higher than the typical operating temperature of the cooling
tower basin (i.e., they remain in liquid form).
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Table 2.10 NCG Emissions During Normal Operation

BHE Renewables
Morton Bay Operational Emissions
Sparger Bypass Emission Calculations

April 2023
Maintenace at Sparger
Nominal Brine Flow Rate to HP Separator 11,334,638 Ibs/hr
Steam Flow Rate to Turbine - HP 1,153,630 Ibs/hr 100% NCG
Steam Flow Rate to Turbine - SP 442,708 Ibs/hr 40% NCG
Steam Flow Rate to Turbine - LP 729,974 Ibs/hr 5% NCG
Average NCG:Steam Ratio 11,753 ppmw
NCG Flow Rate to Turbine 16,068 Ibs/hr
Hours Bypassing Sparger 200 hr/year

Sparger Bypass Emission Data

NCG Average Average Mass Flow Rate  Partitioned Mass Flow Rate  Sparger Hourly Annual
Component Component/Steam Ratio Sl Ll DL into Turbine into NCG ? to Sparger DRE " Emissions Emissions
Mass Fraction
GHG & Volatile/Non-Volatile Compound Calculations
Pollutant (Ib/lb NCG) (Ibs/hr) (Ibs/hr) (%) (Ibs/hr)
CO, 1.12E+04 9.49E-01 1.53E+04 100% 1.53E+04 0% 1.53E+04 1.53E+03
H,S 9.94E+01 8.45E-03 1.36E+02 60% 8.15E+01 0% 8.15E+01 8.15E+00
NH3 4.18E+02 3.56E-02 5.72E+02 79% 4.54E+02 0% 4.54E+02 4.54E+01
N, 5.20E+01 4.43E-03 7.11E+01 100% 7.11E+01 0% 7.11E+01 7.11E+00
CH, 2.79E+01 2.37E-03 3.81E+01 100% 3.81E+01 0% 3.81E+01 3.81E+00
H, 2.98E-01 2.53E-05 4.07E-01 100% 4.07E-01 0% 4.07E-01 4.07E-02
As 4.17E-04 3.55E-08 5.71E-04 0% 0.00E+00 0% 0.00E+00 0.00E+00
Hg 6.81E-04 5.80E-08 9.32E-04 0% 0.00E+00 0% 0.00E+00 0.00E+00
Benzene 3.27E-01 2.78E-05 4.47E-01 100% 4.47E-01 0% 4.47E-01 4.47E-02
Toluene 1.75E-03 1.49E-07 2.39E-03 100% 2.39E-03 0% 2.39E-03 2.39E-04
Ethylbenzene 1.44E-03 1.23E-07 1.98E-03 100% 1.98E-03 0% 1.98E-03 1.98E-04
Xylenes 1.44E-03 1.23E-07 1.98E-03 100% 1.98E-03 0% 1.98E-03 1.98E-04
Argon 1.49E-01 1.27E-05 2.04E-01 100% 2.04E-01 0% 2.04E-01 2.04E-02
Radon Calculations
Pollutant (Cil10° Ib Steam) (Ci/lb NCG) (Ci/hr) (Ci/hr) (Ci/hr) (Cilyear)
Radon 9.51E-04 8.09E-08 1.30E-03 100% 1.30E-03 0% 1.30E-03 2.60E-01

ppmw = part(s) per million by weight

DRE = Destruction and Removal Efficiency

NCG = Non-condensible gas

Ib = pound(s)

Ibs/hr = pound(s) per hour

Ci = Curie(s)

Ci/hr = Curie(s) per hour

tpy = ton(s) per year

@ As and Hg are assumed to be partitioned 0% into NCG flows based on their boiling points being at temperatures higher than the typical operating temperature of the cooling
tower basin (i.e., they remain in liquid form).
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