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1. INTRODUCTION

Expedition Generation Holdings, LLC (Expedition) plans to construct a new power generating station, the
Expedition Generating Station, in Fluvanna County, VA. Expedition with the support of Trinity Consultants
(Trinity) is in the process of developing a Prevention of Significant Deterioration (PSD) permit application for
the Expedition Generating Station, which is expected to trigger PSD requirements for particulate matter with
an aerodynamic diameter of less than 10 microns (PM1o), particulate matter with an aerodynamic diameter
of less than 2.5 microns (PM..s), nitrogen oxides (NOx), carbon monoxide (CO), sulfur dioxide (SOz), volatile
organic compounds (VOCs), sulfuric acid mist (H2S04), and greenhouse gases (GHGSs). As such, a Class I air
dispersion modeling analysis is required for Class I areas within 300 km of the Expedition Generating
Station. The Class I air dispersion modeling analysis will include the following:

» Air Quality Related Values (AQRVs) analyses (visibility, regional haze, sulfur and nitrogen deposition) in
Class I areas; and
» Class I Increment analysis.

There are no analyses for Class I air dispersion modeling that apply to CO, VOCs, or GHGs emissions.

1.1 Facility Location

Fluvanna County is classified as in attainment or unclassifiable for all criteria pollutants in relation to the
NAAQS. The center coordinates of the proposed facility are approximately 37.87058°N, 78.39708°W. A map
showing the proposed facility is provided in Figure 1-1.
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Figure 1-1. Proposed Expedition Generating Station Facility Layout
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2. CLASS I AREA MODELING BACKGROUND

Class I areas are federally protected areas for which more stringent air quality standards apply to protect
unique natural, cultural, recreational, and/or historic values. As shown in Figure 2-1, there are four (4)
Class I areas within 300 km of the proposed facility:

» Dolly Sods Wilderness (DSW)

» James River Face Wilderness (JRFW)

» Otter Creek Wilderness (OCW)

» Shenandoah National Park (SNP)

The Federal Land Managers (FLMs) have the authority to protect AQRVs, and to consider in consultation
with the permitting authority whether a proposed major emitting facility will have an adverse impact on
such values. AQRVSs for which PSD modeling is typically conducted include visibility, regional haze, and
deposition of sulfur and nitrogen. DSW, JRFW, and OCW are managed by the U.S. Forest Service (FS) and
SNP is managed by the U.S. National Park Service (NPS).

Figure 2-1. Class I Areas Within 300 km of Expedition Generating Station
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2.1 Project Sources

The following sources proposed for installation at the Expedition Generating Station will be included in the
Class I air dispersion modeling analysis:

Two (2) combined cycle combustion turbines (CCCTs);
Two (2) natural gas (NG) fired auxiliary boilers;

Two (2) cooling towers;

Two (2) combustion turbine lube oil demister vents; and
Two (2) steam turbine lube oil demister vents.

vVvVvVvyYVvyYy

Two (2) diesel-fired emergency fire pump engines (FPEs) and two (2) diesel-fired emergency generators
(EGENS) are also proposed for installation; however, since these are emergency equipment with proposed
operating limits of 500 hours per year (hr/yr), they will be excluded from modeling for the Class I analysis.
Additionally, low-emitting sources including haul roads will be excluded from the Class I modeling analysis
as emissions are not expected to impact pollutant concentrations in the far-field. The remaining proposed
sources including two (2) fuel oil storage tanks for the CCCTs, two (2) diesel fuel storage tanks for the FPEs,
two (2) diesel fuel storage tanks for the EGENS, circuit breakers, and NG piping fugitives will not be modeled
as there are no quantifiable visibility affecting pollutants from these sources.

2.2 Potential-to-Emit Calculations

The make and model of the CCCTs (i.e., vendor) has not yet been decided at this time, so the modeling
analysis will be conducted for both General Electric (GE) CCCTs and Mitsubishi (MIT) CCCTs. The Expedition
Generating Station will employ both NG and limited ultra-low sulfur diesel fuel oil (FO) firing for the CCCTs.
FO firing will be limited to no more than 720 hr/yr for each CCCT. Additionally, due to tank re-filling
logistical constraints, FO operations will effectively be capped at approximately five (5) days in any one (1)
month and seven and a half (7.5) days in any two (2) month period. In order to adequately quantify
emissions, 24-hour maximum daily potential-to-emit (PTE) calculations include one (1) warm start-up event
for the CCCTs and the remaining time of day will assume worst-case load for the particular turbine vendor
and fuel scenario. The annual average PTE for the CCCTs is the maximum of the following three scenarios:
1) 8,760 hr/yr of normal operation NG-firing; 2) 720 hr/yr of normal operation FO-firing and the remaining
hours of the year of normal operation NG-firing; and 3) 720 hr/yr of normal operation FO-firing, 355 hr/yr of
start-up shut-down operations (i.e., this includes NG-firing and FO-firing; cold starts, warm starts, hot
starts, and shutdowns; and maximum number of events per year for each scenario), and the remaining
hours of the year of normal operation NG-firing. The auxiliary boilers will each be limited to half a year of
operation, which is reflected in the annual average PTE.

PTE calculations for both short-term maximum and annual average are provided in Table 2-1 below. Note
that these calculations are based off preliminary emissions data and are subject to change before the final
Class I modeling demonstration is completed.
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Table 2-1. Preliminary Potential-to-Emit for Modeled Sources

Emission Rate 2

Source Description Total PM PMio PM2.s NOx SO H>S04
(Ib/hr) | (tpy) | (b/hr) | (tpy) | (b/hr) | (tpy) | (Ib/hr) | (tpy) | (Ib/hr) | (tpy) | (Ib/hr) | (tpy)

GE CCCTs NG 58.4 58.4 58.4 103.3 17.8 12.8

GE CCCTs FO 718 | % [Tazis | P90 [Tazs | P90 [Tomss | Y 104 | P23 [Tz | 282

MIT CCCTs NG 77.0 77.0 77.0 96.1 15.5 23.7

MIT CCCTs FO 2138 | 212 To13g | 2120 [Tz | 2120 [Tasza | 200 [Tis0 | 3 [0 | O

Auxiliary Boilers 0.9 2.0 3.7 8.1 3.7 8.1 5.4 11.8 0.02 0.04 0.0003 | 0.0006

Cooling Towers 1.5 6.8 0.3 1.5 0.002 0.01 -- -- -- -- -- --

Lube Oil Demister Vents 0.06 0.2 0.06 0.2 0.06 0.2 -- -- -- -- -- --

a. Emission rates in pounds per hour (Ib/hr) are 24-hour maximum daily emissions. Emission rates in tons per year (tpy) are annual average emissions.
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2.3 Q/D Analysis

A Q/D screening analysis was performed in a manner consistent with the proposed method as outlined in
the Federal Land Managers’ Air Quality Related Values Work Group (FLAG) 2010 Phase I Report (FLAG
2010)!. This method compares the ratio of visibility-affecting pollutant (VAP, which includes PMio, NOx, SO2,
and H2S04) emission rates associated with the project to the distance from the Class I Area. Pursuant to
FLAG 2010, “Q" is calculated as the sum of the worst-case 24-hour emission increases due to the “project”
(i.e., the new Expedition Generating Station) converted to an annual basis. The “"D” term is defined as the
distance, in kilometers (km), from the facility to the closest receptor in the corresponding Class I Area. A
Q/D screening threshold of ten (10) is provided in FLAG 2010.

Table 2-2 through Table 2-5 show the ratio of emissions to Class I distance (i.e., Q/D) for this project for
each CCCT vendor and fuel scenario. As shown, the four (4) identified Class I areas have Q/D ratios greater
than 10 for each CCCT vendor for the FO scenario, and at least one (1) Class I area has a Q/D ratio greater
than 10 for each CCCT vender for the NG scenario.

Table 2-2. Class I AQRV Screening Analysis — GE CCCTs NG

Distance Annualized Maximum Daily Q Exceeds

Class I Area (km) Emission Rate (tpy) (tpy) Q/D Threshold?

PMwo | NOx | SO; | H;S0s | “PY '
Shenandoah NP 41 21.7 Yes
James River Face Wilderness 93 9.5 No
Dolly Sods Wilderness 147 273.8 476.1 78.0 6.1 884.0 6.0 No
Otter Creek Wilderness 161 5.5 No

Table 2-3. Class I AQRYV Screening Analysis — GE CCCTs FO
. Annualized Maximum Daily

Class I Area Dl(s;;n)ce Emission Rate (tpy) (tQ ) Q/D TE:::::IZ,

PMwo | NOx | SOz | H;S0s | “PY '
Shenandoah NP 41 50.4 Yes
James River Face Wilderness 93 22.1 Yes
Dolly Sods Wilderness 147 7705 11,1354 | 85.1 604 | 2,0514 14.0 Yes
Otter Creek Wilderness 161 12.8 Yes

Table 2-4. Class I AQRV Screening Analysis — MIT CCCTs NG
. Annualized Maximum Daily

Class I Area Dlatzn)ce Emission Rate (tpy) (tQ ) Q/D Tllrsl)'(::hec:llfl?

PM1io NOx S0z | H2S04 Py j
Shenandoah NP 41 23.8 Yes
James River Face Wilderness 93 10.5 Yes
Dolly Sods Wilderness 147 355.3 444.5 67.8 103.7 | 9714 6.6 No
Otter Creek Wilderness 161 6.0 No

1 U.S. Forest Service, National Park Service, and U.S. Fish and Wildlife Service, Federal Land Managers’Air Quality Related
Values Work Group (FLAG) Phase I Report — Revised (2010). Natural Resource Report NPS/NRPC/NRR—2010/232. National
Park Service, Denver, Colorado. October 2010. Accessed via

www.fws.gov/quidance/sites/quidance/files/documents/FLAG%20Air%20Quality%20Phase%201%?20report. pdf
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Table 2-5. Class I AQRV Screening Analysis — MIT CCCTs FO

Distance Annual_ize_d Maximum Daily Q Exceeds
Class I Area (km) Emission Rate (tpy) (tpy) Q/D Threshold?
PMio NOx S0z | H2S04 i}
Shenandoah NP 41 47.7 Yes
James River Face Wilderness 93 20.9 Yes
Dolly Sods Wilderness 147 9>4.3 843.2 66.0 788 | 1,942.3 13.2 Yes
Otter Creek Wilderness 161 12.1 Yes

2.4 Class I AQRV Analyses

The FLMs for Class I areas have the responsibility to protect air quality related values and to consider in
consultation with the permitting authority whether a proposed major emitting facility will have an adverse
impact on such values. FLAG 2010 defines the following:

Air Quality Related Value (AQRV) - A resource, as identified by the FLM for one or more Federal
areas, that may be adversely affected by a change in air quality. The resource may include visibility
or a specific scenic, cultural, physical, biological, ecological, or recreational resource identified by the
FLM for a particular area.

Adverse Impact on an AQRV - An unacceptable effect, as identified by an FLM, that results from
current, or would result from predicted, deterioration of air quality in a Federal Class I or Class II
area. A determination of unacceptable effect shall be made on a case-by-case basis for each area
taking into account existing air quality conditions. It should be based on a demonstration that the
current or predicted deterioration of air quality will cause or contribute to a diminishment of the
area’s national significance, impairment of the structure and functioning of the area’s ecosystem, or
impairment of the quality of the visitor experience in the area.

Expedition will evaluate impacts to nitrogen and sulfur deposition, near-field visibility (i.e., for Class I areas
within 50 km of Expedition Generating Station), and regional haze in order to address AQRVs at the four (4)
Class I areas in Table 2-2 through Table 2-5. The following sections provide further details on the AQRVs
that will be addressed for this project.

2.4.1 Deposition

In the deposition analysis, the project’s contribution to the deposition of chemical species at the four (4)
Class I areas will be evaluated against the deposition analysis thresholds (DAT) for nitrate (NO3) and sulfate
(S04), which are set by the FLMs. Although part of SNP is within 50 km of the facility, Expedition will use
CALPUFF to model deposition for all four (4) Class I areas including areas at SNP that are within 50 km of
Expedition Generating Station.

As stated in FLAG 2010, the DAT represents “the additional amount of nitrogen or sulfur deposition within a
Class I area, below which estimated impacts from a proposed new or modified source are considered
negligible.” Moreover, according to FLAG 2010, “if the new or modified source has a predicted nitrogen or
sulfur deposition impact below the respective DAT, the NPS and FWS will consider that impact to be
negligible, and no further analysis would be required for that pollutant.” The recommended DAT is not
necessarily an adverse impact threshold, rather it is used as a screening level value. The potentially-affected
Class I areas are all in the Mid-Atlantic region. Since they are all east of the Mississippi river, the deposition
impacts will be evaluated against appropriate sulfur and nitrogen DAT of 0.01 kg/ha/yr (each) for Class I
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areas in the Eastern U.S.2 Because the DAT is an annual threshold, the annual average emission rates will
be used for modeling sulfur and nitrogen deposition.

Consistent with Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report
(IWAQM Phase 2), particulate-phase dry and wet deposition will be modeled for SO4. For sulfur deposition,
the sum of wet and dry deposition fluxes for SO4 will be normalized by the molecular weight of sulfur and
expressed as total S.

The contribution of the project to the deposition of sulfur and nitrogen species at each Class I area will be
estimated and assessed against the DAT.

2.4.2 Visibility

Visibility can be affected by plume impairment (heterogeneous) or regional haze (homogeneous). Plume
impairment results when there is a contrast or color difference between the plume and a viewed

background (the sky or a terrain feature). Plume impairment is generally only of concern when the Class I
area is near the proposed source (i.e., less than 50 km). Since the distance between the facility and portions
of the closest Class I area (i.e., SNP) is less than 50 km, Expedition will utilize the VISCREEN model to
estimate plume blight at the nearest Class I receptor location to ensure that plume impairment will remain
at acceptable levels.

2.4.3 Regional Haze

Regional haze occurs at distances where the plume has become evenly dispersed into the atmosphere such
that there is no definable plume. The primary causes of regional haze are SO4 and NOs (primarily as
ammonium salts). Particulate emissions also contribute to regional haze but to a lesser extent since sulfates
and nitrates are hygroscopic species that increasingly reduce visibility with increased relative humidity.

Regional haze is measured using the light extinction coefficient (&ext). The Interagency Monitoring of
Protected Visual Environments (IMPROVE) workgroup proposed a method informally known as “*Method 8"
to compute visibility impairments, which has been incorporated as the default method in ALAG 2010. This
algorithm will be used to calculate the daily light extinction attributable to the project and light extinction
attributable to a natural background.

To determine a change in regional haze, the percentage change of the light extinction coefficient (Abext) will
be evaluated using Equation 1:

Abext = (bext (source+nat cond) = Dext (nat cond)) | Dext (nat cond) (Equation 1)

The background extinction coefficient bext,(nat cond) is affected by various chemical species and the Rayleigh
scattering phenomenon and can be calculated as shown in Equation 2:

bext = 2.2 x fs(RH) x [Small Sulfate] + 4.8 x fi(RH) x [Large Sulfate] + 2.4 x fs(RH) x
[Small Nitrate] + 5.1 x fy(RH) x [Large Nitrate] + 2.8 x [Small Organic Mass] +
6.1 x [Large Organic Mass] + 10 x [Elemental Carbon] + 1 x [Fine Soil] + 0.6 x
[Coarse Mass] + 1.7 x fss(RH) x [Sea Salt] + Rayleigh Scattering (Site Specific) +
0.33 x [NO2 (ppb)]{or as 0.1755 x [NO2 (ug/m3)]} (Equation 2)

2 National Park Service, Guidance on Nitrogen and Sulfur Deposition Analysis Thresholds, accessed via
npshistory.com/publications/air-quality/ns-dep-guidance.pdf
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Where:
[ ] indicates concentrations in pug/m3
fs(RH) = Relative humidity adjustment factor for small sulfate and nitrate
fL(RH) = Relative humidity adjustment factor for large sulfate and nitrate
fss(RH) = Relative humidity adjustment factor for sea salt

For Total Sulfate < 20 pg/m3:
[Large Sulfate] = ([Total Sulfate] / 20 pg/m3) x [Total Sulfate]

For Total Sulfate > 20 pg/m?3:
[Large Sulfate] = [Total Sulfate]
And:
[Small Sulfate] = [Total Sulfate] - [Large Sulfate]

The natural background concentrations and Rayleigh scattering value at the Class I areas considered in this
analysis are provided on an annual average basis in FLAG 2010. The values are shown in Table 2-6 and
are representative of each of the four (4) Class I areas. The monthly relative humidity adjustment (f(RH))
values for each of the four (4) Class I areas were also obtained from FLAG 2010 and are shown in
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Table 2-7 through Table 2-9.

The extinction coefficient bextsource) due to emissions from the proposed project will be calculated. Pollutants
that have the potential to affect visibility (particulate species) will be emitted from the proposed project. The
extinction coefficient Lextsource) due to emissions of visibility affecting pollutants from a single project will be
calculated using an air quality model (i.e., CALPUFF). The extinction due to the project will be calculated as
shown in Equation 2 above and compared with natural conditions using Equation 1.

As a first-level assessment, a change in light extinction attributable to a single facility of 5% or less on a
24-hour average basis is generally acceptable to the FLM. FLAG 2010 establishes a metric for assessing
whether a single facility causes or contributes to visibility impairment. This guidance establishes a 5%
extinction change threshold for contribution and a 10% extinction change threshold for causation of visibility
impairment. These thresholds are applied to the 98 percentile model result for an analysis that considers
multiple years of meteorological data. As discussed in FLAG 2010, if the first-level assessment shows results
above relevant thresholds, continued consultation with the FLMs as discussed in Section 4 of FLAG 2010 is
recommended.

Table 2-6. Annual Average Natural Conditions

Class I Area | Sulfate | Nitrate OM EC Soil CM Sea Salt | Rayleigh
(ng/m3) | (ug/m3) | (ug/m?3) | (pg/m3) | (ug/m3) | (ug/m3) | (pg/m3) Mn'
Dolly Sods 0.23 0.1 1.8 0.02 0.43 2.19 0.02 10
JFZE‘:S River 0.23 0.1 1.8 0.02 0.48 3.00 0.02 11
Otter Creek 0.23 0.1 1.8 0.02 0.43 2.19 0.02 10
Shenandoah 0.23 0.1 1.8 0.02 0.41 2.88 0.02 10

Expedition Generating Station / Class I Modeling Protocol
Trinity Consultants 2-5



Table 2-7. Monthly Large (NH3)SO4 and NH4NO3 Relative Humidity Adjustment Factor

ClassIArea | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec

Dolly Sods 253 | 239 | 238 | 220 | 2.63 | 265 | 2.74 | 290 | 2.94 | 2.65 | 245 | 2.61

f:aarc“eesm"er 244 | 230 | 229 | 212 | 2.47 | 258 | 2.65 | 278 | 2.82 | 257 | 2.36 | 2.51

Otter Creek 255 | 241 | 240 | 223 | 2.64 | 2.69 | 2.80 | 296 | 3.00 | 2.69 | 2.48 | 2.63

Shenandoah | 244 | 2.28 | 229 | 2.12 | 245 | 256 | 265 | 279 | 2.81 | 253 | 234 | 2.55

Table 2-8. Monthly Small (NH3)S0O4 and NH4NOs Relative Humidity Adjustment Factor

Class I Area | Jan | Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec

Dolly Sods 339 | 3.16 | 3.17 | 2.87 | 3.63 | 3.62 | 3.78 | 4.06 | 4.15 | 3.63 | 3.27 | 3.53

pmesRIVEr 1325 | 3.03 | 3.02 | 272 | 331 | 348 | 3.59 | 3.83 | 3.91 | 348 | 3.11 | 3.38

Otter Creek 341 | 3.20 | 3.20 | 291 | 3.64 | 3.70 | 3.88 | 4.18 | 4.26 | 3.72 | 3.32 | 3.56

Shenandoah | 3.26 | 2.99 | 3.02 | 2.72 | 3.28 | 346 | 3.59 | 3.85 | 3.91 | 341 | 3.08 | 3.44

Table 2-9. Sea Salt Relative Humidity Adjustment Factor

Class I Area | Jan | Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec

Dolly Sods 3.60 | 3.35 | 331 | 3.03 | 3.66 | 3.76 | 3.91 | 4.12 | 416 | 3.72 | 3.47 | 3.72

pamesRIVEr 1343 | 319 | 3.6 | 2.90 | 346 | 3.69 | 3.79 | 3.97 | 400 | 361 | 3.31 | 3.56

Otter Creek 3.63 | 340 | 3.34 | 3.06 | 3.67 | 3.82 | 398 | 419 | 423 | 3.78 | 3.51 | 3.76

Shenandoah | 344 | 3.17 | 3.17 | 290 | 342 | 3.66 | 3.78 | 3.97 | 398 | 3.56 | 3.28 | 3.62

2.4.4 Chemical Speciation

Sulfur and nitrogen deposition modeling and regional haze modeling require specific chemical species as
input. Emission estimates can be quantified for select chemical species, so NPS has provided recommended
speciation calculations applicable to the proposed project.? The emissions basis for SOz, total PM, filterable
PM, and condensable PM are presented in Table 2-10. The speciated emissions basis for FO-fired and NG-
fired CCCTs is presented in Table 2-11.

3 Example speciation calculations for combustion turbines for both fuel oil and natural gas firing were provided to Trinity by
Andrea Stacy of NPS on July 8, 2025.
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Table 2-10. Emissions Basis

Chemical Emissions Basis
Species GE FO GE NG MIT FO MIT NG
(Ssulole)r Dioxide vendor data vendor data vendor data vendor data
Total Particulate
Matter (PM) vendor data vendor data vendor data vendor data
Filterable PM 37% of PM, 25% of PM, vendor data vendor data
NPS NPS
Condensable PM 63% of PM, 75% of PM, vendor data vendor data
NPS NPS

Table 2-11. Speciated Emissions Basis

Chemical Species Emissions Basis
Species ID FO NG
Coarse PM PMC Set to 0 as all PM is assumed Set to 0 as all PM is assumed
to be fine, NPS to be fine PM, NPS
Fine Soil PM SOIL 50% of Filterable PM, NPS Set to 0 as all fine PM is

assumed to be Elemental
Carbon, NPS

Elemental EC 50% of Filterable PM, NPS 100% of Filterable PM, NPS

Carbon

Sulfur S02 60% of SOz, NPS 66.7% of SO2, NPS

Dioxide

Sulfate S04 40% of SO2 converted to SO4 33.3% of SOz converted to SO4
using molecular weight ratio of | using molecular weight ratio of
S04 to SO2, NPS S04 to SO2, NPS

Organic SOA Condensable PM minus Sulfate, | Condensable PM minus Sulfate,

Carbon NPS NPS

2.5 Class I PSD Increment Analysis

In general, all PSD permit applications are required to demonstrate through air quality modeling that the
emissions from the proposed project will not cause or contribute to any violations of allowable increments
within affected Class I areas, which are protected to a greater degree (i.e., the allowable increments are
lower) than Class II areas. A significant contribution to Class I Increment consumption is defined as a
modeled concentration in excess of the significant impact levels summarized in Table 2-12. These
significant impact levels, which were originally developed as part of the 1996 New Source Review (NSR)
reform rulemaking (except for PM2.s which was most recently updated in an April 30, 2024 guidance
document* from U.S. EPA), have been accepted by decision makers as an indication of whether a project is
likely to cause or contribute to a Class I Increment violation.

4U.S. EPA Air Quality Division, Supplement to the Guidance on Significant Impact Levels for Ozone and Fine Particles in the
Prevention of Significant Deterioration Permitting Program, Research Triangle Park, NC 27711, April 30, 2024. Accessed via
www.epa.gov/system/files/documents/2024-04/supplement-to-the-guidance-on-significant-impact-levels-for-ozone-and-fine-
particles-in-the-psd-permitting-program-4-30-2024. pdf
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Table 2-12. Class I PSD Increments and Modeling Significance Levels

Pollutant Averaging SIL Increment

Period (ug/m?) (ng/m?)

NO> Annual 0.10 2.5
3-hour 1.00 25

SO2 24-hour 0.20 5
Annual 0.10 2
24-hour 0.32 8

PMio Annual 0.20 4
24-hour 0.27 2

PM2.s Annual 0.03 1

Because the facility PTE is used in the analysis, a Class I PSD Increment analysis will be completed for each
pollutant listed in Table 2-12 at the Class I areas. As recommended by the Virginia Department of
Environmental Quality (VDEQ), Expedition will forego the Class I SIL modeling and proceed with Class I
Increment cumulative modeling for SNP. For the other three (3) Class I areas, Expedition will proceed with
Class I SIL modeling and will only perform Class I Increment cumulative modeling if the Class I SILs are
exceeded per pollutant and averaging period. For the portion of SNP that is within 50 km of the proposed
facility, AERMOD will be utilized for the Class I Increment analysis. For the remaining portion of SNP and for
the other three (3) Class I areas, CALPUFF will be utilized for the Class I Increment analysis.

Expedition Generating Station / Class I Modeling Protocol
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3. CLASS I AREA MODELING METHODOLOGY

U.S. EPA established the CALPUFF modeling system as a screening tool for analyzing long-range pollutant
transport (i.e., distances greater than 50 km) within the 2017 version of the Guideline on Air Quality Models,
40 CFR 51 Appendix W (Guidelinep. The FLMs established CALPUFF as the preferred long range transport
model for first level AQRV screening modeling in FLAG 2010.% Expedition will use the U.S. EPA-approved
version [Version 5.8.5 of CALPUFF (level 151214) and version 6.221 of CALPOST (level 082724)] of the
CALPUFF modeling suite to determine estimated impacts of the proposed facility on Class I AQRVs and Class
I Increment at each of the four (4) Class I areas.

CALPUFF is a multi-layer, multi-species, non-steady-state Lagrangian puff model, which can simulate the
effects of time- and space-varying meteorological conditions on pollutant transport, transformation, and
removal. For this refined analysis, meteorological fields generated by the Mesoscale Model Interface (MMIF)
pre-processor (version 4.1) will be used as inputs to the CALPUFF model to ensure that the effects of terrain
and spatially varying surface characteristics on meteorology are considered.

In addition to meteorological data, the CALPUFF model uses several other input files to specify source and
receptor parameters. The selection and control of CALPUFF options are determined by user-specific inputs
contained in the control file. This file contains all of the necessary information to define a model run (e.q.,
starting date, run length, grid specifications, technical options, output options). The air quality modeling will
be performed using CALPUFF default options unless otherwise noted, as specified in the JWAQM Phase 2
guidance documents. The following sections describe the modeling domain, meteorological data,
background concentrations, and model implementation that will be used for the analysis of the proposed
facility.

A brief description of the AERMOD modeling methodology for the Class I Increment assessment at SNP
receptors within 50 km is also included in this section. Fully detailed information on the AERMOD modeling
methodology will be included in a Class II modeling protocol and modeling report for the proposed project.

3.1 Modeling Domain

The location, terrain, and land use within the meteorological and computational CALPUFF domains will be
based on previously-developed datasets. Expedition proposes using the 2021-2023 Weather Research and
Forecasting (WRF) Model data recently compiled and distributed by U.S. EPA.” These data will be processed
using EPA's MMIF pre-processor to pass through the meteorological data into CALPUFF readable format. The
CALPUFF computational domain will be set to encompass the entire meteorological domain selected and will
use the same grid spacing (12 km). The horizontal domain is comprised of grid cells, each containing a
central grid point at which meteorological and computational parameters are calculated at each time step.
Expedition is proposing to use a domain defined with Lambert Conformal Conic (LCC) coordinate system
shown in Table 3-1 and as shown in Figure 3-1. This domain is approximately 264 km x 276 km which

5 U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA-HQ-OAR-2022-0872; FRL-10391-02—-0AR,
November 29, 2024. For more information see also, U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA-
HQ-OAR-2015-0310; FRL—9956—-23—-0AR, January 17, 2017.

6 See Table 1 and Section 3.3.3 of FLAG 2010.

7 U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from registry.opendata.aws/epa-
hourly-prognostic-meteorology. WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022
Simulation WRF v4.4.2"
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corresponds to a grid of 22 x 23 cells at a 12 km resolution. The modeled domain will include at least a

50 km buffer beyond each Class I area to ensure puffs remain within the grid.

Table 3-1. Model Domain Coordinates

Vertex Longitude (°) Latitude (°) LCC X (km) LCCY (km)
SW -80.885411 37.206256 1,416.0 -246.0
NE -77.293507 39.189754 1,680.0 30.0

50

LCC Y (km)
-150 -100 -50

-200

-250

1,400

Figure 3-1. Map Showing CALPUFF Modeling Domain
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Vertical grid structure is defined by the cell face height. The cell face height of each cell indicates its vertical
extent. The vertical domain will be composed of terrain-following grid cells, the number and size of which
are chosen so as to constrain the boundary layer where dispersion and chemical transformations take place.
The highest cell face is proposed to be 4,000 meters to constrain the default maximum mixing height of
3,000 meters. Meteorological data from MMIF and CALPUFF computations will use the same cell face
heights. Table 3-2 summarizes the vertical grid structure proposed for both analyses.

Table 3-2. Vertical Grid Structure

Vertical Grid Cell Face Height
Cell (meters)
1 20
40
80
160
320
640
1,200
2,000
3,000
4,000

O INOYUN|h|W|IN

—
o

Ambient impacts are predicted at receptors specified by the FLMs to represent Class I areas.® Note that the
coordinates used in this modeling simulation were LCC based on the design of the meteorological domain.
These coordinates have an origin of 40.574°N and 97°W with standard parallels of 33°N and 45°N.
Receptor locations for the Class I areas will be converted to LCC using the Class I conversion tool provided
by the NPS.

3.2 CALPUFF Meteorological Processing

Data from the 2021-2023 meteorological data set will be extracted in CALPUFF-ready format using the MMIF
tool provided by U.S. EPA.° The data will be processed using the regulatory default settings in the MMIF
guidance document.10

3.3 CALPUFF Model Processing

With the data provided by MMIF, CALPUFF will be used to simulate the dispersion, deposition, and chemical
transformation of discrete puffs of mass from emission sources. Each puff will contain emissions of each
modeled species and will be advected throughout the domain. For the AQRV evaluations (i.e., deposition
and regional haze), chemical transformation and deposition processes will take place as puffs are advected
throughout the domain. CALPUFF is a Lagrangian puff model, the principal advantages of which are that
pollutant plumes can evolve dynamically and chemically over time and can respond to complex winds
caused by terrain effects, stagnation, or recirculation.

8 www.nature.nps.gov/air/maps/receptors/index.cfm

9 U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from registry.opendata.aws/epa-
hourly-prognostic-meteorology. WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022
Simulation WRF v4.4.2"

10 www3.epa.gov/ttn/scram/models/relat/mmif/MMIF Guidance.pdf
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Emissions data for the proposed facility will be entered into CALPUFF. All emissions will be modeled from the
CCCTs stacks as vertically unobstructed point sources (i.e., CCCT, auxiliary boiler, cooling tower, and lube oil
demister vents emissions will be summed and assumed to be emitted from each CCCT stack). Due to the
distance from the proposed facility to the Class I areas, building downwash will not be enabled.

The AQRV analysis will be performed with the deposition and chemical transformation algorithms enabled.
The Class I PSD Increment analysis will not be performed with these algorithms enabled. A full resistance
model is provided in CALPUFF for the computation of dry deposition rates of gases and particulate matter as
a function of geophysical parameters, meteorological conditions, and pollutant species. An empirical
scavenging coefficient approach using default options will be enabled in CALPUFF to compute the depletion
and wet deposition fluxes due to precipitation scavenging.

The CALPUFF model is capable of simulating linear chemical transformation effects by using pseudo-first-
order chemical reaction mechanisms for the conversions of SOz to SO4 and NOx, which consists of NO and
NO3, to NOs and HNOs. There are two user-selected input parameters that affect the MESOPUFF II chemical
transformation, ammonia concentrations and ozone concentrations. The selection of each parameter is
discussed separately.

3.3.1 Ozone

Ambient ozone concentrations can be input to the model as a background level or using hourly, spatially
varying observations. For this analysis, monthly average ozone background values will be computed for
each modeled year (2021 to 2023) from U.S. EPA AirData Air Quality Monitors!!. The proposed sites for the
ozone data are in Table 3-3 and their locations are shown in Figure 3-2.

Table 3-3. Proposed Ozone Background Monitors

Class I Area Selezlt(i):rllt'cl)';pe a Proposed Ozone Monitor Prﬁg:ﬁiﬂzg ne
Dolly Sods Primary Parsons 54-093-9991
James River Primary Natural Bridge Ranger Station 51-163-0003
Face Secondary Prince Edward 51-147-9991
Otter Creek Primary Parsons 54-093-9991
Shenandoah Primary Shenandoah NP 51-113-0003

a. Natural Bridge Ranger Station Monitor is only active during the ozone season (i.e., March to October). Data from
Prince Edward Monitor will be used to fill in missing ozone data for the rest of the model period.

11 U.S. EPA AirData Air Quality Monitors interactive map available at
epa.maps.arcgis.com/apps/webappviewer/index.html?id=5f239fd3e72f424f98ef3d5def547eb5&extent=-146.2334,13.1913,-
46.3896,56.5319
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Figure 3-2. Map Showing Ozone Monitor Locations
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3.3.2 Ammonia

IWAQM Phase 2 recommends the use of spatially constant background ammonia concentrations to
participate in the MESOPUFF II chemical transformation mechanism. The recommended ammonia
background concentrations in JWAQM Phase 2 are 10 ppb for grasslands, 0.5 ppb for forest, and 1 ppb for
arid lands. The recommended concentrations will be weighted by the percent land use in between the
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proposed facility and the four (4) Class I areas. The most-recent National Land Cover Data (NLCD) is
available on the Multi-Resolution Land Characteristics (MRLC) Consortium’s viewer.'? The 2024 land cover
data was downloaded from the MRLC NLCD viewer. Table 3-4 presents the NLCD categories and
descriptions and the IWAQM Phase 2 categories that were used to calculate ammonia backgrounds. Because
not all NLCD categories have an appropriate recommended ammonia background from J/WAQM Phase 2,
these extra NLCD categories were ignored and the weighted land use for grasslands, forest, and arid lands
were scaled up to represent 100% of the area between the proposed facility and the four (4) Class I areas.
Grasslands, forests, and arid lands make up approximately 75% of the land use between the proposed
facilities and the four (4) Class I areas with the majority of that area being forest. The proposed land use-

weighted and scaled up ammonia background concentrations are provided in Table 3-5.

Table 3-4. Land Use Categories for Ammonia Background?

NLCD Class/Value NLCD Classification IWAQM Phase 2
Description Category

Water
11 Open Water N/A
12 Perennial Ice/Snow N/A
Developed
21 Developed, Open Space N/A
22 Developed, Low Intensity N/A
23 Developed, Medium Intensity N/A
24 Developed, High Intensity N/A
Barren
31 | Barren Land (Rock/Sand/Clay) | Arid
Forest
41 Deciduous Forest Forest
42 Evergreen Forest Forest
43 Mixed Forest Forest
Shrubland
51 Dwarf Scrub® N/A
52 Shrub/Scrub N/A
Herbaceous
71 Grassland/Herbaceous Grasslands
72 Sedge/Herbaceous? N/A
73 Lichens® N/A
74 MossP N/A
Planted/Cultivated
81 Pasture/Hay N/A
82 Cultivated Crops Grasslands
Wetlands
90 Woody Wetlands N/A
95 Emergency Herbaceous Wetlands N/A

a. NLCD categories and descriptions from www.mrlc.gov/data/legends/national-land-cover-database-class-

legend-and-description.

b. Alaska only.

12 Data accessed on November 7, 2025 at www.mrlc.gov/viewer/.
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Table 3-5. Proposed Ammonia Background Concentrations

Class I Area Weighted Ammonia
Concentration
(ppb)
Dolly Sods 1.08
James River Face 0.75
Otter Creek 1.04
Shenandoah 0.79

3.3.3 CALPUFF Processing Control

CALPUFF modeling will be conducted using the recommended regulatory default options specified in
Appendix B of TWAQM Phase 2. The integrated puff representation will be used and puff splitting will be
conservatively disabled. Any deviations from JWAQM Phase 2 will be provided in the Class I modeling report.
Example CALPUFF files for each analysis (i.e., sulfur and nitrogen deposition, regional haze, and Class I
Increment) are provided electronically.

3.4 POSTUTIL Postprocessing

The first postprocessing step involves running POSTUTIL to calculate the concentrations of deposited
species prior to running CALPOST for sulfur and nitrogen deposition. Specifically, POSTUTIL will be used to
combine the appropriate wet and dry fluxes of sulfur-bearing species deposited as particles and gases.

The other step in the analysis which will be performed in POSTUTIL is to repartition the nitrogen mass
between nitric acid and nitrate for regional haze. This processing stage, referred to as the ammonia limiting
method (ALM), will be accomplished by utilizing the default setting in POSTUTIL of MNITRATE = 1.

Example POSTUTIL files for each of these analyses are provided electronically.

3.5 CALPOST Postprocessing Analysis

The CALPOST postprocessor will be used to compute the total deposition of sulfur and nitrogen within each
of the four (4) Class I areas for assessment against the DAT and to compute the percentage change of the
light extinction coefficient (Afext) for regional haze. Additionally, CALPOST will be used to compute criteria
pollutant concentrations in the form of the Class I Increment standards for Class I area receptors outside of
a 50 km radius of the proposed facility. Example CALPOST files for each of these analyses are provided
electronically.

3.6 AERMOD Processing

The current U.S. EPA regulatory model, AERMOD (version 24142) will be used as incorporated within
Trinity’'s BREEZE™ AERMOD Pro software to calculate ground-level concentrations with the regulatory
default parameters for SNP receptors within 50 km of the proposed facility.

3.6.1 Coordinate System

The locations of emission sources, structures, and receptors will be represented in the UTM coordinate
system. The UTM grid divides the world into coordinates that are measured in north meters (measured from
the equator) and east meters (measured from the central meridian of a particular zone, which is set at 500
km). The proposed facility is in UTM Zone 17.
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3.6.2 Terrain Elevations

The terrain elevation for each receptor point will be determined using the U.S. Geological Survey (USGS) 1/3
arc-second National Elevation Dataset (NED) data. The data, obtained from USGS, has terrain elevations at
10-meter intervals. The terrain height for each individual modeled receptor will be determined by assigning
the interpolated height from the digital terrain elevations surrounding each modeled receptor.

In addition, the AERMOD terrain processor, AERMAP (version 24142), will be used to compute the hill height
scales for each receptor. AERMAP searches all NED data points for the terrain height and location that has
the greatest influence on each receptor to determine the hill height scale for that receptor. AERMOD then
uses the hill height scale in order to select the correct critical dividing streamline and concentration
algorithm for each receptor. The elevations of the sources and buildings involved in the modeling
demonstration will also be set using AERMAP.

3.6.3 Building Downwash

The purpose of a building downwash analysis is to determine if the plume discharged from a stack will
become caught in the turbulent wake of a building (or other structure), resulting in downwash of the plume.
The downwash of the plume can result in elevated ground-level concentrations.

The Building Profile Input Program (BPIP) with Plume Rise Model Enhancements (PRIME) (version 04274)
will be used to determine the building downwash characteristics for each stack in 10-degree directional
intervals. The PRIME version of BPIP features enhanced plume dispersion coefficients due to turbulent wake
and reduced plume rise caused by a combination of the descending streamlines in the lee of the building
and the increase entrainment in the wake. For PRIME downwash analyses, the building downwash data
include the following parameters for the dominant building:

Building height,

Building width,

Building length,

Across-flow distances from the stack to the center of the upwind face of the projected building, and
Along-flow distances from the stack to the center of the upward face of the projected building.

vVvVvyYVvyy

3.6.4 Source Characterization

All modeled sources for the Class I air dispersion modeling analysis will have a stack and thus will be
modeled as point sources using their actual stack parameters (i.e., height, diameter, exhaust gas
temperature, and gas exit velocity) in the AERMOD modeling analysis. Vertically unobstructed point sources
will be modeled using the POINT source type, and horizontal point sources will be modeled using the
POINTHOR source type.

3.6.5 Meteorological Data

The meteorological data used for this modeling demonstration will be provided by VDEQ for the
Charlottesville Albemarle Airport, VA surface station and the Sterling, VA National Weather Service office
upper air station. The data will be pre-processed for AERMOD using AERMET (version 24142) with the
regulatory default ADJ_U* option and using one-minute wind data processed using AERMINUTE for the
most recent, complete five-year period (i.e., 2019-2023).
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3.6.6 NO: Conversion Methodology

The PTE calculations determine each units’ NOx emissions, but the regulated pollutant for the purposes of

Class I PSD Increment is NO2. Therefore, the conversion of NOx to NO2 must be considered to allow for an
accurate comparison to the standards. The Tier 2 Ambient Ratio Method Version 2 (ARM2) with the default
NO2/NOx ratio range of 0.5 to 0.9 will be used in this analysis.

3.7 VISCREEN Analysis

As part of the AQRYV visibility analysis, Expedition will utilize the VISCREEN model to estimate plume blight
at the nearest Class I receptor location to ensure that plume impairment will remain at acceptable levels.
Expedition will perform a Level-1 Screening analysis as described in the U.S. EPA’'s Workbook for Plume
Visual Impact Screening and Analysis (Revised).:® The exception to the use of the procedures in the
Workbook will be the use of annual average natural background visual range from Table 10 of FLAG 2010 as
specified in Section 3.3 of FLAG 2010. Expedition will only perform a Level-2 Screening analysis if the facility
exceeds the thresholds for Level-1 Screening. The input parameters for a Level-2 Screening analysis are the
same as those used in the Level-1 Screening except that the default worst-case meteorological conditions
are updated to site-specific meteorological conditions. Consistent with U.S. EPA guidance, meteorological
categories are screened based on transport time, direction of Class I area relative to the proposed facility,
and frequency of occurrence to identify the conditions most indicative of worst-day plume visual impacts.

3.8 PMazs Secondary Formation Analysis

PMz.s precursor pollutants (e.g., NOx, SO2) can undergo photochemical reactions with ambient gases such
as NHs or VOC resulting in the formation of secondary PM2.s downwind of a stationary industrial source. The
creation of PM2.s by secondary mechanisms increases the total concentration by adding to the direct
emissions of PM2.s from a facility. Two of the largest constituents of secondarily-formed PMa. s are sulfates
(S04) and nitrates (NOs), both of which are formed from their respective precursor pollutants (SOz for SO4
and NOx for NOs).

AERMOD does not account for many of the complex atmospheric physical and chemical mechanisms that
influence secondary PM2.s formation. Additionally, for the Class I Increment analysis for receptors beyond
50 km, CALPUFF will be run without use of chemical reaction mechanisms.

Based on the MERPs guidance!* offered by U.S. EPA, Expedition will prepare a site-specific secondary PM2s
impact assessment to comprehensively demonstrate precursor emissions from the proposed project
combined with model impacts will not cause or contribute to a violation of the Class I PM2.s PSD Increment
standards.

Expedition will use the maximum impact from all available MERPs locations in the Southeast region from the
Class I PSD Increment Tier 1 tool from U.S. EPA’s MERPs Qlik website based on the distance to the Class I
area, lower release height sources (10 m), and comparable emission rate.'> PM..s Class I MERPs calculations

13 U.S. EPA Office of Air Quality Planning and Standards, Workbook for Plume Visual Impact Screening and Analysis (Revised),
Research Triangle Park, NC 27711, EPA-454/R-92-023, October 1992.

14 Clarification on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier 1 Demonstration Tool for
Ozone and PM; 5 under the PSD Permitting Program, U.S. EPA, April 30, 2024. www.epa.gov/sites/default/files/2020-
09/documents/epa-454 r-19-003.pdf

15 U.S. EPA’s MERPs View Qlik: www.epa.gov/scram/merps-view-glik
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will be performed for each CCCT vendor and fuel scenario and each Class I area. Secondarily-formed PM2.s
estimates will be added to modeled AERMOD and CALPUFF PMz:s Class I PSD Increment impacts.
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4. SUMMARY AND APPROVAL OF PROTOCOL

Trinity, on behalf of Expedition, is supplying this written protocol so that the FLMs, VDEQ, and U.S. EPA can
formally comment on and approve the methodologies to be used for this analysis. Expedition requests a
written response to this protocol at your earliest convenience.

If you have any questions about the materials presented in this document, require additional information, or
would like to talk about any of the proposed methods, please do not hesitate to contact Mr. Tony Schroeder
of Trinity, at 216-278-0500 x3621.
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	1. INTRODUCTION 
	1. INTRODUCTION 
	Expedition Generation Holdings, LLC (Expedition) plans to construct a new power generating station, the Expedition Generating Station, in Fluvanna County, VA. Expedition with the support of Trinity Consultants (Trinity) is in the process of developing a Prevention of Significant Deterioration (PSD) permit application for the Expedition Generating Station, which is expected to trigger PSD requirements for particulate matter with ), particulate matter with an aerodynamic diameter 2.5), nitrogen oxides (NOX), 
	an aerodynamic diameter of less than 10 microns (PM
	10
	of less than 2.5 microns (PM
	2
	organic compounds (VOCs), sulfuric acid mist (H
	2
	4

	► 
	► 
	► 
	Air Quality Related Values (AQRVs) analyses (visibility, regional haze, sulfur and nitrogen deposition) in Class I areas; and 

	► 
	► 
	Class I Increment analysis. 


	There are no analyses for Class I air dispersion modeling that apply to CO, VOCs, or GHGs emissions. 
	1.1 Facility Location 
	1.1 Facility Location 
	Fluvanna County is classified as in attainment or unclassifiable for all criteria pollutants in relation to the NAAQS. The center coordinates of the proposed facility are approximately 37.87058°N, 78.39708°W. A map showing the proposed facility is provided in Figure 1-1. 
	Figure
	Figure 1-1. Proposed Expedition Generating Station Facility Layout 
	Figure 1-1. Proposed Expedition Generating Station Facility Layout 




	2. CLASS I AREA MODELING BACKGROUND 
	2. CLASS I AREA MODELING BACKGROUND 
	Class I areas are federally protected areas for which more stringent air quality standards apply to protect unique natural, cultural, recreational, and/or historic values. As shown in Figure 2-1, there are four (4) Class I areas within 300 km of the proposed facility: 
	► 
	► 
	► 
	Dolly Sods Wilderness (DSW) 

	► 
	► 
	James River Face Wilderness (JRFW) 

	► 
	► 
	Otter Creek Wilderness (OCW) 

	► 
	► 
	Shenandoah National Park (SNP) 


	The Federal Land Managers (FLMs) have the authority to protect AQRVs, and to consider in consultation with the permitting authority whether a proposed major emitting facility will have an adverse impact on such values. AQRVs for which PSD modeling is typically conducted include visibility, regional haze, and deposition of sulfur and nitrogen. DSW, JRFW, and OCW are managed by the U.S. Forest Service (FS) and SNP is managed by the U.S. National Park Service (NPS). 
	Figure 2-1. Class I Areas Within 300 km of Expedition Generating Station 
	Figure
	2.1 Project Sources 
	2.1 Project Sources 
	The following sources proposed for installation at the Expedition Generating Station will be included in the Class I air dispersion modeling analysis: 
	► 
	► 
	► 
	Two (2) combined cycle combustion turbines (CCCTs); 

	► 
	► 
	Two (2) natural gas (NG) fired auxiliary boilers; 

	► 
	► 
	Two (2) cooling towers; 

	► 
	► 
	Two (2) combustion turbine lube oil demister vents; and 

	► 
	► 
	Two (2) steam turbine lube oil demister vents. 


	Two (2) diesel-fired emergency fire pump engines (FPEs) and two (2) diesel-fired emergency generators (EGENs) are also proposed for installation; however, since these are emergency equipment with proposed operating limits of 500 hours per year (hr/yr), they will be excluded from modeling for the Class I analysis. Additionally, low-emitting sources including haul roads will be excluded from the Class I modeling analysis as emissions are not expected to impact pollutant concentrations in the far-field. The re

	2.2 Potential-to-Emit Calculations 
	2.2 Potential-to-Emit Calculations 
	The make and model of the CCCTs (i.e., vendor) has not yet been decided at this time, so the modeling analysis will be conducted for both General Electric (GE) CCCTs and Mitsubishi (MIT) CCCTs. The Expedition Generating Station will employ both NG and limited ultra-low sulfur diesel fuel oil (FO) firing for the CCCTs. FO firing will be limited to no more than 720 hr/yr for each CCCT. Additionally, due to tank re-filling logistical constraints, FO operations will effectively be capped at approximately five (
	1) 8,760 hr/yr of normal operation NG-firing; 2) 720 hr/yr of normal operation FO-firing and the remaining hours of the year of normal operation NG-firing; and 3) 720 hr/yr of normal operation FO-firing, 355 hr/yr of start-up shut-down operations (i.e., this includes NG-firing and FO-firing; cold starts, warm starts, hot starts, and shutdowns; and maximum number of events per year for each scenario), and the remaining hours of the year of normal operation NG-firing. The auxiliary boilers will each be limite
	PTE calculations for both short-term maximum and annual average are provided in Table 2-1 below. Note that these calculations are based off preliminary emissions data and are subject to change before the final Class I modeling demonstration is completed. 
	Source Description Emission Rate a Total PM PM10 PM2.5 NOX SO2 H2SO4 (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy) GE CCCTs NG 58.4 150.9 58.4 150.9 58.4 150.9 103.3 247.7 17.8 39.3 12.8 28.2 GE CCCTs FO 171.8 171.8 171.8 253.8 19.4 13.8 MIT CCCTs NG 77.0 212.5 77.0 212.5 77.0 212.5 96.1 240.6 15.5 34.4 23.7 51.9 MIT CCCTs FO 213.8 213.8 213.8 187.1 15.0 18.0 Auxiliary Boilers 0.9 2.0 3.7 8.1 3.7 8.1 5.4 11.8 0.02 0.04 0.0003 0.0006 Cooling Towers 1.5 6.8 0.3 1.5 0.002 
	Table 2-1. Preliminary Potential-to-Emit for Modeled Sources 
	Table 2-1. Preliminary Potential-to-Emit for Modeled Sources 


	a. Emission rates in pounds per hour (lb/hr) are 24-hour maximum daily emissions. Emission rates in tons per year (tpy) are annual average emissions. 
	Expedition Generating Station / Class I Modeling Protocol Trinity Consultants 2-1 

	2.3 Q/D Analysis 
	2.3 Q/D Analysis 
	A Q/D screening analysis was performed in a manner consistent with the proposed method as outlined in the Federal Land Managers’ Air Quality Related Values Work Group (FLAG) 2010 Phase I Report (FLAG 2010). This method compares the ratio of visibility-affecting pollutant (VAP, which includes PM, NOX, SO, SO) emission rates associated with the project to the distance from the Class I Area. Pursuant to FLAG 2010, “Q” is calculated as the sum of the worst-case 24-hour emission increases due to the “project” (i
	1
	10
	2
	and H
	2
	4

	Table 2-2 through Table 2-5 show the ratio of emissions to Class I distance (i.e., Q/D) for this project for each CCCT vendor and fuel scenario. As shown, the four (4) identified Class I areas have Q/D ratios greater than 10 for each CCCT vendor for the FO scenario, and at least one (1) Class I area has a Q/D ratio greater than 10 for each CCCT vender for the NG scenario. 
	Exceeds Threshold? 
	Yes No No No 
	Exceeds Threshold? 
	Yes Yes Yes Yes 
	Exceeds Threshold? 
	Yes Yes No No 
	Class I Area Distance (km) Annualized Maximum Daily Emission Rate (tpy) Q (tpy) Q/D PM10 NOX SO2 H2SO4 Shenandoah NP 41 273.8 476.1 78.0 56.1 884.0 21.7 James River Face Wilderness 93 9.5 Dolly Sods Wilderness 147 6.0 161 5.5 
	Table 2-2. Class I AQRV Screening Analysis – GE CCCTs NG 
	Table 2-2. Class I AQRV Screening Analysis – GE CCCTs NG 


	Otter Creek Wilderness 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Class I Area Distance (km) Annualized Maximum Daily Emission Rate (tpy) Q (tpy) Q/D PM10 NOX SO2 H2SO4 Shenandoah NP 41 770.5 1,135.4 85.1 60.4 2,051.4 50.4 James River Face Wilderness 93 22.1 Dolly Sods Wilderness 147 14.0 161 12.8 
	Table 2-3. Class I AQRV Screening Analysis – GE CCCTs FO 
	Table 2-3. Class I AQRV Screening Analysis – GE CCCTs FO 


	Otter Creek Wilderness 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Class I Area Distance (km) Annualized Maximum Daily Emission Rate (tpy) Q (tpy) Q/D PM10 NOX SO2 H2SO4 Shenandoah NP 41 355.3 444.5 67.8 103.7 971.4 23.8 James River Face Wilderness 93 10.5 Dolly Sods Wilderness 147 6.6 161 6.0 
	Table 2-4. Class I AQRV Screening Analysis – MIT CCCTs NG 
	Table 2-4. Class I AQRV Screening Analysis – MIT CCCTs NG 


	Otter Creek Wilderness 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	www.fws.gov/guidance/sites/guidance/files/documents/FLAG%20Air%20Quality%20Phase%201%20report.pdf 
	www.fws.gov/guidance/sites/guidance/files/documents/FLAG%20Air%20Quality%20Phase%201%20report.pdf 
	www.fws.gov/guidance/sites/guidance/files/documents/FLAG%20Air%20Quality%20Phase%201%20report.pdf 


	Expedition Generating Station / Class I Modeling Protocol Trinity Consultants 
	U.S. Forest Service, National Park Service, and U.S. Fish and Wildlife Service, Federal Land Managers’ Air Quality Related Values Work Group (FLAG) Phase I Report – Revised (2010). Natural Resource Report NPS/NRPC/NRR—2010/232. National Park Service, Denver, Colorado. October 2010. Accessed via 
	U.S. Forest Service, National Park Service, and U.S. Fish and Wildlife Service, Federal Land Managers’ Air Quality Related Values Work Group (FLAG) Phase I Report – Revised (2010). Natural Resource Report NPS/NRPC/NRR—2010/232. National Park Service, Denver, Colorado. October 2010. Accessed via 
	1 


	Table 2-5. Class I AQRV Screening Analysis – MIT CCCTs FO 
	Table 2-5. Class I AQRV Screening Analysis – MIT CCCTs FO 
	Table 2-5. Class I AQRV Screening Analysis – MIT CCCTs FO 

	Class I Area 
	Class I Area 
	TH
	Figure

	TH
	Figure

	Exceeds Threshold? 

	Shenandoah NP 
	Shenandoah NP 
	Yes 

	James River Face Wilderness Dolly Sods Wilderness 
	James River Face Wilderness Dolly Sods Wilderness 
	Yes Yes 

	Otter Creek Wilderness 
	Otter Creek Wilderness 
	TD
	Figure

	TD
	Figure

	TD
	Figure

	TD
	Figure

	TD
	Figure

	TD
	Figure

	Yes 


	Distance (km) Annualized Maximum Daily Emission Rate (tpy) Q (tpy) Q/D PM10 NOX SO2 H2SO4 41 954.3 843.2 66.0 78.8 1,942.3 47.7 93 20.9 147 13.2 161 12.1 

	2.4 Class I AQRV Analyses 
	2.4 Class I AQRV Analyses 
	The FLMs for Class I areas have the responsibility to protect air quality related values and to consider in consultation with the permitting authority whether a proposed major emitting facility will have an adverse impact on such values. FLAG 2010 defines the following: 
	Air Quality Related Value (AQRV) -A resource, as identified by the FLM for one or more Federal areas, that may be adversely affected by a change in air quality. The resource may include visibility or a specific scenic, cultural, physical, biological, ecological, or recreational resource identified by the FLM for a particular area. 
	Adverse Impact on an AQRV -An unacceptable effect, as identified by an FLM, that results from current, or would result from predicted, deterioration of air quality in a Federal Class I or Class II area. A determination of unacceptable effect shall be made on a case-by-case basis for each area taking into account existing air quality conditions. It should be based on a demonstration that the current or predicted deterioration of air quality will cause or contribute to a diminishment of the area’s national si
	Expedition will evaluate impacts to nitrogen and sulfur deposition, near-field visibility (i.e., for Class I areas within 50 km of Expedition Generating Station), and regional haze in order to address AQRVs at the four (4) Class I areas in Table 2-2 through Table 2-5. The following sections provide further details on the AQRVs that will be addressed for this project. 
	2.4.1 Deposition 
	2.4.1 Deposition 
	In the deposition analysis, the project’s contribution to the deposition of chemical species at the four (4) ) and sulfate ), which are set by the FLMs. Although part of SNP is within 50 km of the facility, Expedition will use CALPUFF to model deposition for all four (4) Class I areas including areas at SNP that are within 50 km of Expedition Generating Station. 
	Class I areas will be evaluated against the deposition analysis thresholds (DAT) for nitrate (NO
	3
	(SO
	4

	As stated in FLAG 2010, the DAT represents “the additional amount of nitrogen or sulfur deposition within a Class I area, below which estimated impacts from a proposed new or modified source are considered negligible.” Moreover, according to FLAG 2010, “if the new or modified source has a predicted nitrogen or sulfur deposition impact below the respective DAT, the NPS and FWS will consider that impact to be negligible, and no further analysis would be required for that pollutant.” The recommended DAT is not
	As stated in FLAG 2010, the DAT represents “the additional amount of nitrogen or sulfur deposition within a Class I area, below which estimated impacts from a proposed new or modified source are considered negligible.” Moreover, according to FLAG 2010, “if the new or modified source has a predicted nitrogen or sulfur deposition impact below the respective DAT, the NPS and FWS will consider that impact to be negligible, and no further analysis would be required for that pollutant.” The recommended DAT is not
	areas in the Eastern U.S.Because the DAT is an annual threshold, the annual average emission rates will be used for modeling sulfur and nitrogen deposition. 
	2 


	Consistent with Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report (IWAQM Phase 2), particulate-phase dry and wet deposition will be modeled for SO. For sulfur deposition, will be normalized by the molecular weight of sulfur and expressed as total S. 
	4
	the sum of wet and dry deposition fluxes for SO
	4 

	The contribution of the project to the deposition of sulfur and nitrogen species at each Class I area will be estimated and assessed against the DAT. 

	2.4.2 Visibility 
	2.4.2 Visibility 
	Visibility can be affected by plume impairment (heterogeneous) or regional haze (homogeneous). Plume impairment results when there is a contrast or color difference between the plume and a viewed background (the sky or a terrain feature). Plume impairment is generally only of concern when the Class I area is near the proposed source (i.e., less than 50 km). Since the distance between the facility and portions of the closest Class I area (i.e., SNP) is less than 50 km, Expedition will utilize the VISCREEN mo

	2.4.3 Regional Haze 
	2.4.3 Regional Haze 
	Regional haze occurs at distances where the plume has become evenly dispersed into the atmosphere such and NO(primarily as ammonium salts). Particulate emissions also contribute to regional haze but to a lesser extent since sulfates and nitrates are hygroscopic species that increasingly reduce visibility with increased relative humidity. 
	that there is no definable plume. The primary causes of regional haze are SO
	4 
	3 

	Regional haze is measured using the light extinction coefficient (bext). The Interagency Monitoring of Protected Visual Environments (IMPROVE) workgroup proposed a method informally known as “Method 8” to compute visibility impairments, which has been incorporated as the default method in FLAG 2010. This algorithm will be used to calculate the daily light extinction attributable to the project and light extinction attributable to a natural background. 
	To determine a change in regional haze, the percentage change of the light extinction coefficient (bext) will be evaluated using Equation 1: 
	Δbext = (bext (source+nat cond) -bext (nat cond)) / bext (nat cond) (Equation 1) 
	The background extinction coefficient bext,(nat cond) is affected by various chemical species and the Rayleigh scattering phenomenon and can be calculated as shown in Equation 2: 
	ext = 2.2 × fS(RH) × [Small Sulfate] + 4.8 × fL(RH) × [Large Sulfate] + 2.4 × fS(RH) × L(RH) × [Large Nitrate] + 2.8 × [Small Organic Mass] + 
	b
	[Small Nitrate] + 5.1 × f

	6.1 × [Large Organic Mass] + 10 × [Elemental Carbon] + 1 × [Fine Soil] + 0.6 × SS(RH) × [Sea Salt] + Rayleigh Scattering (Site Specific) + 
	[Coarse Mass] + 1.7 × f

	0.33 (ppb)]{or as 0.1755 × [NO(µg/m)]} (Equation 2) 
	× [NO
	2 
	2 
	3

	National Park Service, Guidance on Nitrogen and Sulfur Deposition Analysis Thresholds, accessed via 
	National Park Service, Guidance on Nitrogen and Sulfur Deposition Analysis Thresholds, accessed via 
	2 


	npshistory.com/publications/air-quality/ns-dep-guidance.pdf 
	npshistory.com/publications/air-quality/ns-dep-guidance.pdf 
	npshistory.com/publications/air-quality/ns-dep-guidance.pdf 


	Where: 
	[ ] indicates concentrations in μg/m
	3 

	S(RH) = Relative humidity adjustment factor for small sulfate and nitrate 
	f

	L(RH) = Relative humidity adjustment factor for large sulfate and nitrate 
	f

	SS(RH) = Relative humidity adjustment factor for sea salt 
	f

	For Total Sulfate < 20 μg/m: [Large Sulfate] = ([Total Sulfate] / 20 μg/m) x [Total Sulfate] 
	3
	3

	For Total Sulfate ≥ 20 μg/m: 
	3

	[Large Sulfate] = [Total Sulfate] 
	And: 
	[Small Sulfate] = [Total Sulfate] -[Large Sulfate] 
	The natural background concentrations and Rayleigh scattering value at the Class I areas considered in this analysis are provided on an annual average basis in FLAG 2010. The values are shown in Table 2-6 and are representative of each of the four (4) Class I areas. The monthly relative humidity adjustment (f(RH)) values for each of the four (4) Class I areas were also obtained from FLAG 2010 and are shown in 
	The natural background concentrations and Rayleigh scattering value at the Class I areas considered in this analysis are provided on an annual average basis in FLAG 2010. The values are shown in Table 2-6 and are representative of each of the four (4) Class I areas. The monthly relative humidity adjustment (f(RH)) values for each of the four (4) Class I areas were also obtained from FLAG 2010 and are shown in 
	Table 2-7 through Table 2-9. 

	The extinction coefficient bext(source) due to emissions from the proposed project will be calculated. Pollutants that have the potential to affect visibility (particulate species) will be emitted from the proposed project. The extinction coefficient bext(source) due to emissions of visibility affecting pollutants from a single project will be calculated using an air quality model (i.e., CALPUFF). The extinction due to the project will be calculated as shown in Equation 2 above and compared with natural con
	As a first-level assessment, a change in light extinction attributable to a single facility of 5% or less on a 24-hour average basis is generally acceptable to the FLM. FLAG 2010 establishes a metric for assessing whether a single facility causes or contributes to visibility impairment. This guidance establishes a 5% extinction change threshold for contribution and a 10% extinction change threshold for causation of visibility impairment. These thresholds are applied to the 98percentile model result for an a
	th 

	Table 2-6. Annual Average Natural Conditions 
	Table 2-6. Annual Average Natural Conditions 
	Table 2-6. Annual Average Natural Conditions 

	Class I Area Dolly Sods James River Face Otter Creek 
	Class I Area Dolly Sods James River Face Otter Creek 
	Sulfate (µg/m3) 0.23 0.23 0.23 
	Nitrate (µg/m3) 0.1 0.1 0.1 
	OM (µg/m3) 1.8 1.8 1.8 
	EC (µg/m3) 0.02 0.02 0.02 
	Soil (µg/m3) 0.43 0.48 0.43 
	CM (µg/m3) 2.19 3.00 2.19 
	Sea Salt (µg/m3) 0.02 0.02 0.02 
	Rayleigh Mn-1 10 11 10 

	Shenandoah 
	Shenandoah 
	0.23 
	0.1 
	1.8 
	0.02 
	0.41 
	2.88 
	0.02 
	10 


	)SOand NHNORelative Humidity Adjustment Factor 
	)SOand NHNORelative Humidity Adjustment Factor 
	)SOand NHNORelative Humidity Adjustment Factor 
	Table 2-7. Monthly Large (NH
	3
	4 
	4
	3 


	Class I Area Dolly Sods James River Face Otter Creek 
	Class I Area Dolly Sods James River Face Otter Creek 
	Jan 2.53 2.44 2.55 
	Feb 2.39 2.30 2.41 
	Mar 2.38 2.29 2.40 
	Apr 2.20 2.12 2.23 
	May 2.63 2.47 2.64 
	Jun 2.65 2.58 2.69 
	Jul 2.74 2.65 2.80 
	Aug 2.90 2.78 2.96 
	Sep 2.94 2.82 3.00 
	Oct 2.65 2.57 2.69 
	Nov 2.45 2.36 2.48 
	Dec 2.61 2.51 2.63 

	Shenandoah 
	Shenandoah 
	2.44 
	2.28 
	2.29 
	2.12 
	2.45 
	2.56 
	2.65 
	2.79 
	2.81 
	2.53 
	2.34 
	2.55 


	)SOand NHNORelative Humidity Adjustment Factor 
	)SOand NHNORelative Humidity Adjustment Factor 
	)SOand NHNORelative Humidity Adjustment Factor 
	Table 2-8. Monthly Small (NH
	3
	4 
	4
	3 


	Class I Area Dolly Sods James River Face Otter Creek 
	Class I Area Dolly Sods James River Face Otter Creek 
	Jan 3.39 3.25 3.41 
	Feb 3.16 3.03 3.20 
	Mar 3.17 3.02 3.20 
	Apr 2.87 2.72 2.91 
	May 3.63 3.31 3.64 
	Jun 3.62 3.48 3.70 
	Jul 3.78 3.59 3.88 
	Aug 4.06 3.83 4.18 
	Sep 4.15 3.91 4.26 
	Oct 3.63 3.48 3.72 
	Nov 3.27 3.11 3.32 
	Dec 3.53 3.38 3.56 

	Shenandoah 
	Shenandoah 
	3.26 
	2.99 
	3.02 
	2.72 
	3.28 
	3.46 
	3.59 
	3.85 
	3.91 
	3.41 
	3.08 
	3.44 


	Table 2-9. Sea Salt Relative Humidity Adjustment Factor 
	Table 2-9. Sea Salt Relative Humidity Adjustment Factor 
	Table 2-9. Sea Salt Relative Humidity Adjustment Factor 

	Class I Area Dolly Sods James River Face Otter Creek 
	Class I Area Dolly Sods James River Face Otter Creek 
	Jan 3.60 3.43 3.63 
	Feb 3.35 3.19 3.40 
	Mar 3.31 3.16 3.34 
	Apr 3.03 2.90 3.06 
	May 3.66 3.46 3.67 
	Jun 3.76 3.69 3.82 
	Jul 3.91 3.79 3.98 
	Aug 4.12 3.97 4.19 
	Sep 4.16 4.00 4.23 
	Oct 3.72 3.61 3.78 
	Nov 3.47 3.31 3.51 
	Dec 3.72 3.56 3.76 

	Shenandoah 
	Shenandoah 
	3.44 
	3.17 
	3.17 
	2.90 
	3.42 
	3.66 
	3.78 
	3.97 
	3.98 
	3.56 
	3.28 
	3.62 



	2.4.4 Chemical Speciation 
	2.4.4 Chemical Speciation 
	Sulfur and nitrogen deposition modeling and regional haze modeling require specific chemical species as input. Emission estimates can be quantified for select chemical species, so NPS has provided recommended speciation calculations applicable to the proposed project.The emissions basis for SO, total PM, filterable PM, and condensable PM are presented in Table 2-10. The speciated emissions basis for FO-fired and NG-fired CCCTs is presented in Table 2-11. 
	3 
	2

	Example speciation calculations for combustion turbines for both fuel oil and natural gas firing were provided to Trinity by Andrea Stacy of NPS on July 8, 2025. 
	3 

	Chemical Species Sulfur Dioxide (SO2) Total Particulate Matter (PM) Filterable PM 
	Emissions Basis 
	Table 2-10. Emissions Basis 
	Table 2-10. Emissions Basis 
	Table 2-10. Emissions Basis 

	GE FO 
	GE FO 
	GE NG 
	MIT FO 

	vendor data 
	vendor data 
	vendor data 
	vendor data 

	vendor data 
	vendor data 
	vendor data 
	vendor data 

	37% of PM, NPS 
	37% of PM, NPS 
	25% of PM, NPS 
	vendor data 

	63% of PM, NPS 
	63% of PM, NPS 
	75% of PM, NPS 
	vendor data 


	MIT NG vendor data vendor data vendor data vendor data NG 
	Figure
	Condensable PM 
	Chemical Species Species ID Coarse PM PMC Fine Soil PM SOIL Elemental Carbon EC Sulfur Dioxide SO2 Sulfate SO4 Organic Carbon SOA 
	Table 2-11. Speciated Emissions Basis 
	Emissions Basis 
	FO Set to 0 as all PM is assumed to be fine, NPS 50% of Filterable PM, NPS 50% of Filterable PM, NPS 
	FO Set to 0 as all PM is assumed to be fine, NPS 50% of Filterable PM, NPS 50% of Filterable PM, NPS 
	FO Set to 0 as all PM is assumed to be fine, NPS 50% of Filterable PM, NPS 50% of Filterable PM, NPS 
	Set to 0 as all PM is assumed to be fine PM, NPS Set to 0 as all fine PM is assumed to be Elemental Carbon, NPS 100% of Filterable PM, NPS 

	60% of SO2, NPS 
	60% of SO2, NPS 
	66.7% of SO2, NPS 

	40% of SO2 converted to SO4 using molecular weight ratio of SO4 to SO2, NPS Condensable PM minus Sulfate, NPS 
	40% of SO2 converted to SO4 using molecular weight ratio of SO4 to SO2, NPS Condensable PM minus Sulfate, NPS 
	33.3% of SO2 converted to SO4 using molecular weight ratio of SO4 to SO2, NPS Condensable PM minus Sulfate, NPS 




	2.5 Class I PSD Increment Analysis 
	2.5 Class I PSD Increment Analysis 
	In general, all PSD permit applications are required to demonstrate through air quality modeling that the emissions from the proposed project will not cause or contribute to any violations of allowable increments within affected Class I areas, which are protected to a greater degree (i.e., the allowable increments are lower) than Class II areas. A significant contribution to Class I Increment consumption is defined as a modeled concentration in excess of the significant impact levels summarized in Table 2-1
	reform rulemaking (except for PM
	4 

	particles-in-the-psd-permitting-program-4-30-2024.pdf 
	particles-in-the-psd-permitting-program-4-30-2024.pdf 
	www.epa.gov/system/files/documents/2024-04/supplement-to-the-guidance-on-significant-impact-levels-for-ozone-and-fine
	-


	Table 2-12. Class I PSD Increments and Modeling Significance Levels 
	Increment (µg/m) 
	3

	2.5 25 5 2 8 4 2 1 
	Pollutant Averaging Period SIL (µg/m3) NO2 Annual 0.10 SO2 3-hour 1.00 24-hour 0.20 Annual 0.10 PM10 24-hour 0.32 Annual 0.20 24-hour 0.27 Annual 0.03 
	PM2.5 
	Figure
	Figure
	Because the facility PTE is used in the analysis, a Class I PSD Increment analysis will be completed for each pollutant listed in Table 2-12 at the Class I areas. As recommended by the Virginia Department of Environmental Quality (VDEQ), Expedition will forego the Class I SIL modeling and proceed with Class I Increment cumulative modeling for SNP. For the other three (3) Class I areas, Expedition will proceed with Class I SIL modeling and will only perform Class I Increment cumulative modeling if the Class 
	U.S. EPA Air Quality Division, Supplement to the Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of Significant Deterioration Permitting Program, Research Triangle Park, NC 27711, April 30, 2024. Accessed via 
	U.S. EPA Air Quality Division, Supplement to the Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of Significant Deterioration Permitting Program, Research Triangle Park, NC 27711, April 30, 2024. Accessed via 
	4 




	3. CLASS I AREA MODELING METHODOLOGY 
	3. CLASS I AREA MODELING METHODOLOGY 
	U.S. EPA established the CALPUFF modeling system as a screening tool for analyzing long-range pollutant transport (i.e., distances greater than 50 km) within the 2017 version of the Guideline on Air Quality Models, 40 CFR 51 Appendix W (Guideline). The FLMs established CALPUFF as the preferred long range transport model for first level AQRV screening modeling in FLAG 2010.Expedition will use the U.S. EPA-approved version [Version 5.8.5 of CALPUFF (level 151214) and version 6.221 of CALPOST (level 082724)] o
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	CALPUFF is a multi-layer, multi-species, non-steady-state Lagrangian puff model, which can simulate the effects of time-and space-varying meteorological conditions on pollutant transport, transformation, and removal. For this refined analysis, meteorological fields generated by the Mesoscale Model Interface (MMIF) pre-processor (version 4.1) will be used as inputs to the CALPUFF model to ensure that the effects of terrain and spatially varying surface characteristics on meteorology are considered. 
	In addition to meteorological data, the CALPUFF model uses several other input files to specify source and receptor parameters. The selection and control of CALPUFF options are determined by user-specific inputs contained in the control file. This file contains all of the necessary information to define a model run (e.g., starting date, run length, grid specifications, technical options, output options). The air quality modeling will be performed using CALPUFF default options unless otherwise noted, as spec
	A brief description of the AERMOD modeling methodology for the Class I Increment assessment at SNP receptors within 50 km is also included in this section. Fully detailed information on the AERMOD modeling methodology will be included in a Class II modeling protocol and modeling report for the proposed project. 
	U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA–HQ–OAR–2022–0872; FRL–10391–02–OAR, November 29, 2024. For more information see also, U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA– HQ–OAR–2015–0310; FRL–9956–23–OAR, January 17, 2017. 
	U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA–HQ–OAR–2022–0872; FRL–10391–02–OAR, November 29, 2024. For more information see also, U.S. EPA, Guideline on Air Quality Models, 40 CFR 51 Appendix W, EPA– HQ–OAR–2015–0310; FRL–9956–23–OAR, January 17, 2017. 
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	See Table 1 and Section 3.3.3 of FLAG 2010. 
	See Table 1 and Section 3.3.3 of FLAG 2010. 
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	3.1 Modeling Domain 
	3.1 Modeling Domain 
	The location, terrain, and land use within the meteorological and computational CALPUFF domains will be based on previously-developed datasets. Expedition proposes using the 2021-2023 Weather Research and Forecasting (WRF) Model data recently compiled and distributed by U.S. EPA.These data will be processed using EPA’s MMIF pre-processor to pass through the meteorological data into CALPUFF readable format. The CALPUFF computational domain will be set to encompass the entire meteorological domain selected an
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	corresponds to a grid of 22 x 23 cells at a 12 km resolution. The modeled domain will include at least a 50 km buffer beyond each Class I area to ensure puffs remain within the grid. 
	Vertex SW 
	Vertex SW 
	Vertex SW 
	Longitude (°) -80.885411 
	Latitude (°) 37.206256 
	LCC X (km) 1,416.0 
	LCC Y (km) -246.0 

	NE 
	NE 
	-77.293507 
	39.189754 
	1,680.0 
	30.0 


	Figure 3-1. Map Showing CALPUFF Modeling Domain 
	Figure
	Table 3-1. Model Domain Coordinates 
	Table 3-1. Model Domain Coordinates 


	Vertical grid structure is defined by the cell face height. The cell face height of each cell indicates its vertical extent. The vertical domain will be composed of terrain-following grid cells, the number and size of which are chosen so as to constrain the boundary layer where dispersion and chemical transformations take place. The highest cell face is proposed to be 4,000 meters to constrain the default maximum mixing height of 3,000 meters. Meteorological data from MMIF and CALPUFF computations will use 
	Table 3-2. Vertical Grid Structure 
	Table 3-2. Vertical Grid Structure 
	Table 3-2. Vertical Grid Structure 

	Vertical Grid 
	Vertical Grid 
	Cell Face Height 

	Cell 
	Cell 
	(meters) 

	1 
	1 
	20 

	2 
	2 
	40 

	3 
	3 
	80 

	4 
	4 
	160 

	5 
	5 
	320 

	6 
	6 
	640 

	7 
	7 
	1,200 

	8 
	8 
	2,000 

	9 
	9 
	3,000 

	10 
	10 
	4,000 


	Ambient impacts are predicted at receptors specified by the FLMs to represent Class I areas.Note that the coordinates used in this modeling simulation were LCC based on the design of the meteorological domain. These coordinates have an origin of 40.574°N and 97°W with standard parallels of 33°N and 45°N. Receptor locations for the Class I areas will be converted to LCC using the Class I conversion tool provided by the NPS. 
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	U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from . WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022 Simulation WRF v4.4.2" 
	U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from . WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022 Simulation WRF v4.4.2" 
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	registry.opendata.aws/epahourly-prognostic-meteorology
	-
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	www.nature.nps.gov/air/maps/receptors/index.cfm 
	www.nature.nps.gov/air/maps/receptors/index.cfm 




	3.2 CALPUFF Meteorological Processing 
	3.2 CALPUFF Meteorological Processing 
	Data from the 2021-2023 meteorological data set will be extracted in CALPUFF-ready format using the MMIF tool provided by U.S. EPA.The data will be processed using the regulatory default settings in the MMIF guidance 
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	document.
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	U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from . WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022 Simulation WRF v4.4.2" 
	U.S. EPA Hourly Prognostic Meteorological Data was accessed on November 17, 2025 from . WRF Modeling: U.S. EPA, 2024, "Meteorological Model Performance for Annual 2022 Simulation WRF v4.4.2" 
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	registry.opendata.aws/epahourly-prognostic-meteorology
	-




	3.3 CALPUFF Model Processing 
	3.3 CALPUFF Model Processing 
	With the data provided by MMIF, CALPUFF will be used to simulate the dispersion, deposition, and chemical transformation of discrete puffs of mass from emission sources. Each puff will contain emissions of each modeled species and will be advected throughout the domain. For the AQRV evaluations (i.e., deposition and regional haze), chemical transformation and deposition processes will take place as puffs are advected throughout the domain. CALPUFF is a Lagrangian puff model, the principal advantages of whic
	10 
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	www3.epa.gov/ttn/scram/models/relat/mmif/MMIF_Guidance.pdf 
	www3.epa.gov/ttn/scram/models/relat/mmif/MMIF_Guidance.pdf 


	Emissions data for the proposed facility will be entered into CALPUFF. All emissions will be modeled from the CCCTs stacks as vertically unobstructed point sources (i.e., CCCT, auxiliary boiler, cooling tower, and lube oil demister vents emissions will be summed and assumed to be emitted from each CCCT stack). Due to the distance from the proposed facility to the Class I areas, building downwash will not be enabled. 
	The AQRV analysis will be performed with the deposition and chemical transformation algorithms enabled. The Class I PSD Increment analysis will not be performed with these algorithms enabled. A full resistance model is provided in CALPUFF for the computation of dry deposition rates of gases and particulate matter as a function of geophysical parameters, meteorological conditions, and pollutant species. An empirical scavenging coefficient approach using default options will be enabled in CALPUFF to compute t
	The CALPUFF model is capable of simulating linear chemical transformation effects by using pseudo-firstto SOand NOX, which consists of NO and , to NOand HNO. There are two user-selected input parameters that affect the MESOPUFF II chemical transformation, ammonia concentrations and ozone concentrations. The selection of each parameter is discussed separately. 
	-
	order chemical reaction mechanisms for the conversions of SO
	2 
	4 
	NO
	2
	3 
	3

	3.3.1 Ozone 
	3.3.1 Ozone 
	Ambient ozone concentrations can be input to the model as a background level or using hourly, spatially varying observations. For this analysis, monthly average ozone background values will be computed for each modeled year (2021 to 2023) from U.S. EPA AirData Air Quality Monitors. The proposed sites for the ozone data are in Table 3-3 and their locations are shown in Figure 3-2. 
	11

	Table 3-3. Proposed Ozone Background Monitors 
	Table 3-3. Proposed Ozone Background Monitors 
	Table 3-3. Proposed Ozone Background Monitors 

	Class I Area 
	Class I Area 
	Monitor Selection Type a 
	Proposed Ozone Monitor 
	Proposed Ozone Monitor ID 

	Dolly Sods James River Face Otter Creek Shenandoah 
	Dolly Sods James River Face Otter Creek Shenandoah 
	Primary Primary Secondary Primary Primary 
	Parsons Natural Bridge Ranger Station Prince Edward Parsons Shenandoah NP 
	54-093-9991 51-163-0003 51-147-9991 54-093-9991 51-113-0003 


	a. Natural Bridge Ranger Station Monitor is only active during the ozone season (i.e., March to October). Data from Prince Edward Monitor will be used to fill in missing ozone data for the rest of the model period. 
	U.S. EPA AirData Air Quality Monitors interactive map available at 
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	epa.maps.arcgis.com/apps/webappviewer/index.html?id=5f239fd3e72f424f98ef3d5def547eb5&extent=-146.2334,13.1913,46.3896,56.5319 
	epa.maps.arcgis.com/apps/webappviewer/index.html?id=5f239fd3e72f424f98ef3d5def547eb5&extent=-146.2334,13.1913,46.3896,56.5319 
	-


	Figure
	Figure 3-2. Map Showing Ozone Monitor Locations 
	Figure 3-2. Map Showing Ozone Monitor Locations 



	3.3.2 Ammonia 
	3.3.2 Ammonia 
	IWAQM Phase 2 recommends the use of spatially constant background ammonia concentrations to participate in the MESOPUFF II chemical transformation mechanism. The recommended ammonia background concentrations in IWAQM Phase 2 are 10 ppb for grasslands, 0.5 ppb for forest, and 1 ppb for arid lands. The recommended concentrations will be weighted by the percent land use in between the 
	IWAQM Phase 2 recommends the use of spatially constant background ammonia concentrations to participate in the MESOPUFF II chemical transformation mechanism. The recommended ammonia background concentrations in IWAQM Phase 2 are 10 ppb for grasslands, 0.5 ppb for forest, and 1 ppb for arid lands. The recommended concentrations will be weighted by the percent land use in between the 
	proposed facility and the four (4) Class I areas. The most-recent National Land Cover Data (NLCD) is available on the Multi-Resolution Land Characteristics (MRLC) Consortium’s The 2024 land cover data was downloaded from the MRLC NLCD viewer. Table 3-4 presents the NLCD categories and descriptions and the IWAQM Phase 2 categories that were used to calculate ammonia backgrounds. Because not all NLCD categories have an appropriate recommended ammonia background from IWAQM Phase 2, these extra NLCD categories 
	viewer.
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	Table 3-4. Land Use Categories for Ammonia Background
	Table 3-4. Land Use Categories for Ammonia Background
	Table 3-4. Land Use Categories for Ammonia Background
	a 


	NLCD Class/Value 
	NLCD Class/Value 
	NLCD Classification Description 
	IWAQM Phase 2 Category 

	Water 
	Water 

	11 
	11 
	Open Water 
	N/A 

	12 
	12 
	Perennial Ice/Snow 
	N/A 

	Developed 
	Developed 

	21 
	21 
	Developed, Open Space 
	N/A 

	22 
	22 
	Developed, Low Intensity 
	N/A 

	23 
	23 
	Developed, Medium Intensity 
	N/A 

	24 
	24 
	Developed, High Intensity 
	N/A 

	Barren 
	Barren 

	31 
	31 
	Barren Land (Rock/Sand/Clay) 
	Arid 

	Forest 
	Forest 

	41 
	41 
	Deciduous Forest 
	Forest 

	42 
	42 
	Evergreen Forest 
	Forest 

	43 
	43 
	Mixed Forest 
	Forest 

	Shrubland 
	Shrubland 

	51 
	51 
	Dwarf Scrubb 
	N/A 

	52 
	52 
	Shrub/Scrub 
	N/A 

	Herbaceous 
	Herbaceous 

	71 
	71 
	Grassland/Herbaceous 
	Grasslands 

	72 
	72 
	Sedge/Herbaceousb 
	N/A 

	73 
	73 
	Lichensb 
	N/A 

	74 
	74 
	Mossb 
	N/A 

	Planted/Cultivated 
	Planted/Cultivated 

	81 
	81 
	Pasture/Hay 
	N/A 

	82 
	82 
	Cultivated Crops 
	Grasslands 

	Wetlands 
	Wetlands 

	90 
	90 
	Woody Wetlands 
	N/A 

	95 
	95 
	Emergency Herbaceous Wetlands 
	N/A 


	a. 
	a. 
	a. 
	NLCD categories and descriptions from www.mrlc.gov/data/legends/national-land-cover-database-class
	-


	TR
	legend-and-description. 

	b. 
	b. 
	Alaska only. 


	Data accessed on November 7, 2025 at . 
	12 
	/
	www.mrlc.gov/viewer


	Table 3-5. Proposed Ammonia Background Concentrations 
	Class I Area 
	Class I Area 
	Class I Area 
	Weighted Ammonia 

	TR
	Concentration 

	TR
	(ppb) 

	Dolly Sods 
	Dolly Sods 
	1.08 

	James River Face 
	James River Face 
	0.75 

	Otter Creek 
	Otter Creek 
	1.04 

	Shenandoah 
	Shenandoah 
	0.79 



	3.3.3 CALPUFF Processing Control 
	3.3.3 CALPUFF Processing Control 
	CALPUFF modeling will be conducted using the recommended regulatory default options specified in Appendix B of IWAQM Phase 2. The integrated puff representation will be used and puff splitting will be conservatively disabled. Any deviations from IWAQM Phase 2 will be provided in the Class I modeling report. Example CALPUFF files for each analysis (i.e., sulfur and nitrogen deposition, regional haze, and Class I Increment) are provided electronically. 


	3.4 POSTUTIL Postprocessing 
	3.4 POSTUTIL Postprocessing 
	The first postprocessing step involves running POSTUTIL to calculate the concentrations of deposited species prior to running CALPOST for sulfur and nitrogen deposition. Specifically, POSTUTIL will be used to combine the appropriate wet and dry fluxes of sulfur-bearing species deposited as particles and gases. 
	The other step in the analysis which will be performed in POSTUTIL is to repartition the nitrogen mass between nitric acid and nitrate for regional haze. This processing stage, referred to as the ammonia limiting method (ALM), will be accomplished by utilizing the default setting in POSTUTIL of MNITRATE = 1. 
	Example POSTUTIL files for each of these analyses are provided electronically. 

	3.5 CALPOST Postprocessing Analysis 
	3.5 CALPOST Postprocessing Analysis 
	The CALPOST postprocessor will be used to compute the total deposition of sulfur and nitrogen within each of the four (4) Class I areas for assessment against the DAT and to compute the percentage change of the light extinction coefficient (bext) for regional haze. Additionally, CALPOST will be used to compute criteria pollutant concentrations in the form of the Class I Increment standards for Class I area receptors outside of a 50 km radius of the proposed facility. Example CALPOST files for each of these

	3.6 AERMOD Processing 
	3.6 AERMOD Processing 
	The current U.S. EPA regulatory model, AERMOD (version 24142) will be used as incorporated within Trinity’s BREEZE™ AERMOD Pro software to calculate ground-level concentrations with the regulatory default parameters for SNP receptors within 50 km of the proposed facility. 
	3.6.1 Coordinate System 
	3.6.1 Coordinate System 
	The locations of emission sources, structures, and receptors will be represented in the UTM coordinate system. The UTM grid divides the world into coordinates that are measured in north meters (measured from the equator) and east meters (measured from the central meridian of a particular zone, which is set at 500 km). The proposed facility is in UTM Zone 17. 

	3.6.2 Terrain Elevations 
	3.6.2 Terrain Elevations 
	The terrain elevation for each receptor point will be determined using the U.S. Geological Survey (USGS) 1/3 arc-second National Elevation Dataset (NED) data. The data, obtained from USGS, has terrain elevations at 10-meter intervals. The terrain height for each individual modeled receptor will be determined by assigning the interpolated height from the digital terrain elevations surrounding each modeled receptor. 
	In addition, the AERMOD terrain processor, AERMAP (version 24142), will be used to compute the hill height scales for each receptor. AERMAP searches all NED data points for the terrain height and location that has the greatest influence on each receptor to determine the hill height scale for that receptor. AERMOD then uses the hill height scale in order to select the correct critical dividing streamline and concentration algorithm for each receptor. The elevations of the sources and buildings involved in th

	3.6.3 Building Downwash 
	3.6.3 Building Downwash 
	The purpose of a building downwash analysis is to determine if the plume discharged from a stack will become caught in the turbulent wake of a building (or other structure), resulting in downwash of the plume. The downwash of the plume can result in elevated ground-level concentrations. 
	The Building Profile Input Program (BPIP) with Plume Rise Model Enhancements (PRIME) (version 04274) will be used to determine the building downwash characteristics for each stack in 10-degree directional intervals. The PRIME version of BPIP features enhanced plume dispersion coefficients due to turbulent wake and reduced plume rise caused by a combination of the descending streamlines in the lee of the building and the increase entrainment in the wake. For PRIME downwash analyses, the building downwash dat
	► 
	► 
	► 
	Building height, 

	► 
	► 
	Building width, 

	► 
	► 
	Building length, 

	► 
	► 
	Across-flow distances from the stack to the center of the upwind face of the projected building, and 

	► 
	► 
	Along-flow distances from the stack to the center of the upward face of the projected building. 



	3.6.4 Source Characterization 
	3.6.4 Source Characterization 
	All modeled sources for the Class I air dispersion modeling analysis will have a stack and thus will be modeled as point sources using their actual stack parameters (i.e., height, diameter, exhaust gas temperature, and gas exit velocity) in the AERMOD modeling analysis. Vertically unobstructed point sources will be modeled using the POINT source type, and horizontal point sources will be modeled using the POINTHOR source type. 

	3.6.5 Meteorological Data 
	3.6.5 Meteorological Data 
	The meteorological data used for this modeling demonstration will be provided by VDEQ for the Charlottesville Albemarle Airport, VA surface station and the Sterling, VA National Weather Service office upper air station. The data will be pre-processed for AERMOD using AERMET (version 24142) with the regulatory default ADJ_U* option and using one-minute wind data processed using AERMINUTE for the most recent, complete five-year period (i.e., 2019-2023). 

	3.6.6 NOConversion Methodology 
	3.6.6 NOConversion Methodology 
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	X emissions, but the regulated pollutant for the purposes of . Therefore, the conversion of NOX to NOmust be considered to allow for an accurate comparison to the standards. The Tier 2 Ambient Ratio Method Version 2 (ARM2) with the default /NOX ratio range of 0.5 to 0.9 will be used in this analysis. 
	The PTE calculations determine each units’ NO
	Class I PSD Increment is NO
	2
	2 
	NO
	2



	3.7 VISCREEN Analysis 
	3.7 VISCREEN Analysis 
	As part of the AQRV visibility analysis, Expedition will utilize the VISCREEN model to estimate plume blight at the nearest Class I receptor location to ensure that plume impairment will remain at acceptable levels. Expedition will perform a Level-1 Screening analysis as described in the U.S. EPA’s Workbook for Plume Visual Impact Screening and Analysis (.The exception to the use of the procedures in the Workbook will be the use of annual average natural background visual range from Table 10 of FLAG 2010 as
	Revised)
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	3.8 2.5 Secondary Formation Analysis 
	3.8 2.5 Secondary Formation Analysis 
	PM

	2.5 precursor pollutants (e.g., NOX, SO) can undergo photochemical reactions with ambient gases such or VOC resulting in the formation of secondary PM2.5 downwind of a stationary industrial source. The 2.5 by secondary mechanisms increases the total concentration by adding to the direct 2.5 from a facility. Two of the largest constituents of secondarily-formed PM2.5 are sulfates ) and nitrates (NO), both of which are formed from their respective precursor pollutants (SOfor SOX for NO). 
	PM
	2
	as NH
	3 
	creation of PM
	emissions of PM
	(SO
	4
	3
	2 
	4 
	and NO
	3

	AERMOD does not account for many of the complex atmospheric physical and chemical mechanisms that 2.5 formation. Additionally, for the Class I Increment analysis for receptors beyond 50 km, CALPUFF will be run without use of chemical reaction mechanisms. 
	influence secondary PM

	Based on the MERPs guidanceoffered by U.S. EPA, Expedition will prepare a site-specific secondary PM2.5 impact assessment to comprehensively demonstrate precursor emissions from the proposed project 2.5 PSD Increment standards. 
	14 
	combined with model impacts will not cause or contribute to a violation of the Class I PM

	Expedition will use the maximum impact from all available MERPs locations in the Southeast region from the Class I PSD Increment Tier 1 tool from U.S. EPA’s MERPs Qlik website based on the distance to the Class I area, lower release height sources (10 m), and comparable emission rate.PM2.5 Class I MERPs calculations 
	15 

	U.S. EPA Office of Air Quality Planning and Standards, Workbook for Plume Visual Impact Screening and Analysis (Revised), Research Triangle Park, NC 27711, EPA-454/R-92-023, October 1992. 
	13 

	Clarification on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier 1 Demonstration Tool for 2.5 under the PSD Permitting Program, U.S. EPA, April 30, 2024. 
	14 
	Ozone and PM
	09/documents/epa-454_r-19-003.pdf 
	www.epa.gov/sites/default/files/2020
	-


	U.S. EPA’s MERPs View Qlik: 
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	www.epa.gov/scram/merps-view-qlik 
	www.epa.gov/scram/merps-view-qlik 


	2.5 2.5 Class I PSD Increment impacts. 
	will be performed for each CCCT vendor and fuel scenario and each Class I area. Secondarily-formed PM
	estimates will be added to modeled AERMOD and CALPUFF PM



	4. SUMMARY AND APPROVAL OF PROTOCOL 
	4. SUMMARY AND APPROVAL OF PROTOCOL 
	Trinity, on behalf of Expedition, is supplying this written protocol so that the FLMs, VDEQ, and U.S. EPA can formally comment on and approve the methodologies to be used for this analysis. Expedition requests a written response to this protocol at your earliest convenience. 
	If you have any questions about the materials presented in this document, require additional information, or would like to talk about any of the proposed methods, please do not hesitate to contact Mr. Tony Schroeder of Trinity, at 216-278-0500 x3621. 






