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WEP/AOI Analysis for western U.S. Class | Areas - September 25, 2020 update

Weighted Emissions Potential (WEP) and Area of Influence (AOI) products are being made available for Regional Haze planning uses in the western U S. The analysis was performed
for the Most Impaired Days (MID) during each year of the 5-year period from 2014 through 2018 at 76 IMPROVE monitoring sites representing the 116 Class | Areas (CIAs) in the 13
states of the contiguous WESTAR-WRAP region and neighboring states. The analysis methods and available products are described below.
Data and Methods.
IMPROVE Data for Most Impaired Days
The MID (impairment group 90) at each IMPROVE site during 2014 o 2018 were extracted from the IMPROVE Impairment Daily Budgets dataset dated April 20, 2020
(sia_impairment_daily_budgets_4_20_2 csv). The extinction due to ammonium sulfate (Amm_SO4), ammonium nitrate (Amm_NO3), organic aerosol (OA) and elemental carbon (EC)
mass on each MID was extracted for Use I the extinction weighted residence time analysis.
‘Some of the WRAP IMPROVE sites had missing MID data
« The Sycamore Canyon (SYCA) IMPROVE site in Arizona was moved during the 2014-2018 5-year period so the combined MID for the two SYCA stes (the SYCA_RHTS site)
were used 1o obtain a compete 5-year record
« The Sierra Ancha Wilderess Area (SIAN) IMPROVE site in AZ has insufficient IMPROVE data for 3-years (2016-2018) to calculate the MID, 50 the WEP/AOI analysis was
based on just two-years of back trajectory data (2014-2015). We recommend that the analysis products for the nearby Tonto National Monument (TONT) AZ IMPROVE site be
used for SIAN as his site has a complete 2014-2018 5-year record of MID.
- Point Reyes National Seashore (PORE) and Trinity (TRIN) CA IMPROVE sites had insufficient data for 2016 50 the WEP/AOI was based on only 4-years of MID (2014, 2015,
2017, 2018)

HYSPLIT Back Trajectory Modeling

The Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) modei!") %) was used to calculate 72-hour back trajectories arriving on each of the MID at four times per day
(6:00. 12:00, 16:00, 24:00 local standard time) and at four heights above the ground (100 m, 200 m, 500 m and 1,000 m). The archived NAM hybrid sigma-pressure gridded (NAMS)
meteorological Gata for 2014 to 2016 was downloaded from the NOAA Air Resources Laboratory FTP servert for use in HYSPLIT model. The NAMS data Is output hourly and covers
the Contiguous U.S. at 12 km resolution

Emissions
Gridded area and facilty level point source emissions of light extinction precursors from the WRAP 2028 On-the-Books a2 (20280TBa2) modeling scenario were used to calculate
WEP. The following aggregated source seciors were sed for the analysis;
« TOTAL_ANTHRO - All anthropogenic emissions
« PT_EGU - Eleclric generating unit emissions
+ PT_NON-EGU - Point source emissions from industrial activiies and airports
+ OG_AREA_POINT - Oil and Gas area and point sources (Upstream and Midstream)
« NON-POINT -~ Low-level area source emissions including non-point, agricultural, residential wood combustion, and fugitive dust emissions
ON-ROAD - On-foad mabile source emissions.
= NON-ROAD - Off highway mobile source emissions including non-road, commercial marine (C1, C2, and C3). and rail sources

WEP/AOI Products

‘The WEP/AOI analysis products are available for 76 IMPROVE sites that represent 116 Class | areas in the 13 states of the contiguous WESTAR-WRAP region and neighboring
States. The results are calculated for the 12WUS2 modeling domain aggregated to 36-kilometer resolution. Plots are provided for the 100m and 1000m trajectory heights and for a
combined analysis in which data from all four trajectory heights are aggregated (All). The products include:

« Plots of residence time (RT). extinction weighted residence time (EWRT), and WEP for each CIA

- Shapefiles of the gridded RT, EWRT and WEP at each CIA for each of the source sectors described (WEP_SHP) above

- Plots of the gridded 2028 OTBa2 emissions used in the WEP analysis for each of the source sectors described (EMISSIONS)

o State-selected assignments of 20260TBa2 and RepBase2 Point Source Emissions into EGU, non-EGUIindustrial, and O&G sector groups, by NAICS, by state
« Excel spreadsheets of faciliy-level NOX and SO, emissions fom 20280TBa2 and the corresponding WEP at each CIA (RANK_POINT)

WEP/AOI Image Browser
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Modeled Data Analysis - Express Tools
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The "express” 100ls below provide the quickest and easiest way 1o generate data products. They are designed with minimal Ul in order to be simple and intuitive to operate. Each item
(row) below correspends to a single tool that produces a unique report. Make your selections from the dropdown menus and then click the Submit button to generate your results.

Modeled Data Analysis Charts

# |Product Filters URL Actions
Area Mogel Scena
1 |Model to Observations ~ Annual Extinction Colorado v | (Maost Impaired Days v) (2014v2 v )
Groug: Model Scenario
2 |Model to Observations - Daily Extinction (Colorado v (Most Impaired Days v ) (2selected v)
= Group: Model Scenario
3 |Visibility Projection Methods - Extinction Colorado v ) (Most Impaired Days v) (2014v2_v)
MPROVE Ste: Parameter
4 |URP glidepath with visibility projections (YELL v)(DV_v)
5 |URP glidepain with altemative projections DV v
= Group: Parametes
& | Sources - 5 categories - Horizontal Bars | Colorado v ) (Most Impaired Days v ) [ AmmNO3 v |
7 | Sources - 14 categories - Stacked Bars Golorado v ) (Most Impaired Days ¥ ) (AmmNO3 ¥
Area Group: Parametes
& | Sources by Species - Stacked Bars (Colorado v ) (Most Impaired Days v ) (Zselected v)
= Group: Parametes
5 | Sources by Pollutant - Stacked Bars | Colorado v | (Most Impaired Days v (7 selecled v
Area Group: Parametes
1| Daily Source Contributions Colorado v ) (Most Impaired Days v ) (AmmNO3 ¥
Groug:
11 | Daily Modeled Extinction Composition (Colorado v (Most Impaired Days
= Group:
12 Source C by Category and Group Colorado v ) (Most Impaired Days
Group: Model Scenario
12| Source Contributions by Category and Parameter (Colorado v ) (Most Impaired Days v ) (RepBase v
Group: Model Scenario:
14| Source Contributions by Parameter and Category Colorado v ) (Most Impaired Days ) (
Modeled Data Analysis Maps
# |Product Filters URL Actions
Model Scenaric: Group Paramater StariDate: _ End Date
1 | Source Category Composition - Pie Map 0RAFT (2014v2_¥) (Most Impaired Days v) (AmmNO3 v) (17172014 v) (12/31/2014 v)




Long Term Emission Strategies: Example Overarching questions:

= 2014-18 IMPROVE data are the basis of 2028 Regional haze planning targets (slides 6-7)
(e.g. SIP-required Reasonable Progress Goals to be identified with photochemical modeling),
 Weighted Emissions Potential and Ranked Point Sources prioritize source categories
* Which sources contributing in that 5-year period and operating in 2028 - need to, and can be,
further reduced by 2028? (Rank-point: http://views.cira.colostate.edu/tssv2/WEP-AQI/)
* Photochemical model projects response to cumulative emissions changes from 2014-2018 to 2028

(http://views.cira.colostate.edu/tssv2/Express/ModelingTools.aspx)
 What amount of progress can be estimated in response to emissions reductions by 20287
(2028 projections)
* Which source categories contribute to 2028 visibility projections (2028 source apportionment)

= How should WEP be used compared to modeled source apportionment? (slides 11-12, 16, 20)
 WEP identifies 2014-2018 contributions of source sectors and states (slides 10-13, 15-24)
* Photochemical source apportionment modeling attributes International vs natural vs fire vs US
anthropogenic contributions to aerosols in Representative Baseline scenario (slides 14, 25, 26)
e 2028 source apportionment will also attribute 2028 U.S. anthropogenic contributions to states
and emissions sectors (results in Jan 2021)



Analysis process questions (examples, not complete):

For Class | areas in and surrounding ID:

1) What are the measured contributions of SO4 and NO3? (IMPROVE data, slides 2+3)

2) What is the fetch of air masses in that 5-year period? (Residence time analysis, slide 6)

3) Are the air masses spending most their time or a minor amount of time over ID? (RT analysis, slide 6)

4) How are the SO4 and NO3-weighted RT analyses different or similar to the total MIDs RT analysis? (EWRT, slide 7)
5) What geographic areas have the greatest potential for transport to specific Class | areas? (WEP, slides 8-10, etc )

WEP and Rank Point estimate the potential for anthropogenic source contributions on MIDs.
Today’s analyses focus on how WEP analyses can assist prioritizing source sectors to evaluate for emission changes:

6) Does ID impact Class | areas in neighboring states? If so, what fraction of measured SO4 and NO3 is attributed to ID?

7) Do neighboring states impact ID Class | areas? If so, what fraction of measured SO4 and NO3 is attributed to ID? (WEP)

8) Which source categories are most important? Which of those source categories can ID change? (e.g. ID doesn’t have
authority to change mobile emissions even if WEP defines large contributions from mobile sources)

9) Are source areas impacting ID Class | areas similar or different? shared source areas? Examine source sectors (WEP)

10) Which individual point sources are actively being considered for control using 4 factor analysis? (Rank_Point)

11) How much can you actually reduce SO2 and NOx emissions from those sources and how much proportionally would those
reductions change the measured SO4 and NO3? (Rank_Point)



How are Weighted Emissions Potential and Source Apportionment different:

Weighted Emissions Potential (WEP):

* Meterology
e 24 most impaired days in each of 5 years, 2014-2018, based on IMPROVE monitoring data.

* Hysplit back trajectories are released 4 times a day at 4 elevations above the surface at each IMPROVE
monitoring site representing a Class | area.

IMPROVE Daily Light Extinction - 2014 IMPROVE Daily Light Extinction - 2015 IMPROVE Daily Light Extinction - 2016

IMPROVE Daily Light Extinction - 2017 IMPROVE Daily Light Extinction - 2018

60 40 40

Particle source apportionment tool (PSAT) in the CAMx model ) o e

* Meteorology '
» 24 most impaired IMPROVE days in the single 2014 modeling year. =~ | | e
* 2014 meteorology is generated by the WRF model with some | [l 1nn

model uncertainty R




IMPROVE monitoring sites in western U.S.
Highlighted sites represent Class | areas in ID, WY, MT, WA, OR, and NV.
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Sawtooth, ID: 2018 Aerosol Extinction = 14.2 Mm-!

IMPROVE 2000 - 2018 Annual Average Light Extinction
Most Impaired Days - Sawtooth W
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IMPROVE Monitor: Sawtooth NF (SAWT1)

Hells Canyon, ID/OR: 2018 Aerosol Extinction = 19.1Mm-

IMPROVE 2000 - 2018 Annual Average Light Extinction
Most Impaired Days - Hells Canyon W
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@ Organic Mass
© Ammonium Nitrate
I I Ammonium Sulfate

Sula Peak, ID/MT: 2018 Aerosol Extinction = 15.5 Mm*

IMPROVE 2000 - 2018 Annual Average Light Extinction
Most Impaired Days - Selway-Bitterroot W, Anaconda-Pintler W
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IMPROVE Monitor: Sula Peak (SULAT)

Craters of the Moon, ID: 2018 Aerosol Extinction = 13.0 Mm?

IMPROVE 2000 - 2018 Annual Average Light Extinction =
Most Impaired Days - Craters of the Moon NM
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IMPROVE Monitor: Craters of the Moon NM (CRMO1)



Pasayten, WA: 2018 Aerosol Extinction = 17.7 Mm'! Yellowstone, WY: 2018 Aerosol Extinction = 13.0 Mm?

IMPROVE 2000 - 2018 Annual Average Light Extinction

IMPROVE 2000 - 2018 Annual Average Light Extinction

Light Extinction, 1/Mm

Light Extinction, 1/Mm

Most Impaired Days - Pasayten W Most Impaired Days - Grand Teton NP, Teton W,Yellowstone NP,Red Rock Lakes NWRW
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Starkey, OR: 2018 Aerosol Extinction in = 19.5 Mm-! Jarbridge, NV: 2018 Aerosol Extinction = 13.0 Mm-1
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IMPROVE Monitor: Starkey (STAR1) IMPROVE Monitor: Jarbidge Wilderness (JARE1)



Residence time is the frequency that air masses passed over a location prior to arriving at a specific Class |
area, as defined by Hysplit back trajectories, on the most impaired days in 2014-2018 (roughly 120 days).

The plots below are composites of all back trajectories released 4 times a day at 4 heights.

In the WEP tool we recommend that users select “All” heights to apply the full strength of the dataset.

Sawtooth, ID Craters of the Moon, ID Sula Peak, ID/MT

SAWT1L - 20% Most Impaired Days - All CRMO1 - 20% Most Impaired Days - All SULA1L - 20% Most Impaired Days - All
Residence Time (%) Residence Time (%) Residence Time (%)
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Extinction weighted residence time (EWRT) defines the geographic areas that are most likely to be
important when aerosol levels are highest for the most impaired days.

The Areas of Influence (Aol) greater than 0.5% (area in orange) and greater than 0.1% (area within bright
blue shape) are defined based on EWRT.

Emissions are not included in the EWRT and Aol calculations.

SAWT: Ammonium nitrate SAWT: Ammonium sulfate CRMO: Ammonium nitrate CRMO: Ammonium sulfate

SAWTL - 20% Most Impaired Days - All SAWTL - 20% Most Impaired Days - All CRMO1 - 20% Most Impaired Days - All CRMO1 - 20% Most Impaired Days - All
Amm_NO3 Extinction Weighted Residence Times (%) Amm_S04 Extinction Weighted Residence Times (%) Amm_NO3 Extinction Weighted Residence Times (%) Amm_504 Extinction Weighted Residence Times {%)
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Sawtooth + Crater of the Moon Wilderness Areas: the geographic Areas of greatest Influence (Aol, orange and green shapes)
for AmMmNO3 and AmmSO04 are southeast to northwest.



CRMO1 - 20% Most Impaired Days - All

2028 OT

CRMO1 - 20% Most Impaired Days - All
B NOx Weighted Emissions Potential - Non-Point (%)

Weighted Emissions Potential 2028 OTB NOx Weighted Emissions Potential - NonEGU Point (%)

combines Emissions and Areas of
Influence (in these charts, areas within
green outlines)

Ammonium Nitrate at

Craters of the Moon National Park:

e 2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile
as local and major source categories.

T

Contour indicates AQI with Amm_NO3 Extinction Weighted Residence Time = 0.5%

CRMO1 - 20% Most Impaired Days - All

CRMO1L - 20% Most Impaired Days - All

Contour indicates AOQl with Amm_NO3 Extinction Weighted Residence Time = 0.5%

CRMO1 - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - EGU Point {%])

2028 OTB NOx Weighted Emissions Potential - On-Road Maobile (%)
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2028 OTB NOx Weighted Emissions Potential - Non-Road Mabile (%)

Conteur indicates ACI with Amm_NO3 Extinction Weighted Residence Time = 1.5%

Contour indicates AD| with Amm_NO3 Extinction Weighted Residence Time = 0,5%

Y

Contour indicates A2 with Amm_MN0G2 Extinction Weighted Residence Time = 0,5%
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Ammonium Sulfate at

Craters of the Moon National Park:

e 2028 WEP (All heights) identifies
Non-point and Non-EGU Point
major and local source categories

CRMO1 - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - Non-Point (%)

Contour Indicates AQI with Amm_S04 Extinction Welghted Residence Time = 0,5%

CRMO1L - 20% Most Impaired Days - All
2028 OTE 50x Weighted Emissions Potential - On-Road Mobile (%)

CRMO1 - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - Non-EGU Point (%)
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Contour Indicates AQH with Amm_S04 Extinction Weighted Residence Time = 0,5%
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Contour Indicates A0 with Amm_ S04 Extinction Welghted Resldence Time = 0.5%

Cantour indicates AQ| with Amm_SC4 Extinction Weighted Residence Time = 0.5%
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Weighted Emissions Potential
combines Emissions and Areas of
Influence (in these charts, areas within

green outlines)

Ammonium Nitrate at

Sawtooth Wilderness Area:

2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile

as local and major source categories.

SAWTL - 20% Most Impaired Days - All

20238 OTB NOx Weighted Emissions Potential - On-Road Mobile (%)

SAWTI - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)

SAWTL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Point (%)
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Contour indicates ADI with Amm_NO3 Extinction Weighted Residence Time = 0.5%

AWTI - 20% Maost Impaired Days - All
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Contour indicates AOI with Amm_MO3 Extinction Weighted Residence Time = 0.5%
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Ammonium Sulfate at
Sawtooth Wilderness Area:

2028 WEP (All heights) identifies
Qil and Gas as a major and local

source category
EGU, non-EGU point, Non-point and

Mobile sources have smaller
contributions

SAWTI - 20% Most Impaired Days - All

2028 OTB 50x Weighted Emissions Potential - Non-EGU Point (%)

SAWTL - 20% Most Impaired Days - All
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Contour indicates ADI with Amm_S04 Extinction Weighted Residence Time = 0.5%

Contour indicates AOI with Amm_5Q4 Extinction Weighted Residence Time = 0.5%
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Contour indicates ACH with Arm_5C4 Extinction Weighted Residence Time = 0.5%

Contour indicates AOLwith Amm_ 504 Extinction Welghted Residence Time = 0.5%



Representative Baseline source apportionment:

At Sawtooth Wilderness Area:

e Organic Carbon is the most important aerosol species. Natural Sources and Wildfire are more important than U.S. Anthropogenic.
* For AmmSulfate, International Anthropogenic and Natural emissions are more important than U.S. anthropogenic emissions.

* For AmmNitrate, U.S. Anthropogenic emissions are most important.

At Craters of the Moon National Park

* AmmS04 and AmMmNO3 are most important aerosol species.

e U.S. Anthro emissions are most important sector for AmmNO3. International Anthro and Natural Sources dominate AmmSO4.

20280TBa2 source apportionment may show different relative source contributions.

RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction
Average Most Impaired Days - Sawtooth NF (SAWT1) Average Most Impaired Days - Craters of the Moon NM (CRMO1)

AmmS04 AmmNO3 AmmS04
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Extinction weighted residence time (EWRT) defines the geographic areas that are most likely to be
important when aerosol levels are highest for the most impaired days.

The Areas of Influence (Aol) greater than 0.5% (area in orange) and greater than 0.1% (area within bright
blue shape) are defined based on EWRT.

Emissions are not included in the EWRT and Aol calculations.

SULA: Ammonium nitrate SULA: Ammonium sulfate HECA: Ammonium nitrate HECA: Ammonium sulfate

SULAL - 20% Most Impaired Days - All SULAL - 20% Maost Impaired Days - All HECAL - 20% Most Impaired Days - All A Slé)icé‘\l.— 20% r;l\?s.t Ir:np;ipr{ed‘gays —1{\.” ”
Amm_NO3 Extinction Weighted Residence Times (%) Amm_504 Extinction Weighted Residence Times (%) Amm_NO3 Extinction Weighted Residence Times (%) mm_ xtinction Weighted Residence Times (%)
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Sula Lake Wilderness Area: the geographic Areas of greatest Influence (orange and green shapes) for AmmNO3 and AmmSO4
are north to southwest. For Hells Canyon Wilderness Area the Areas of Influence are predominantly southeast.



Extinction weighted residence time (EWRT) defines the geographic areas that are most likely to be
important when aerosol levels are highest for the most impaired days.

The Areas of Influence (Aol) greater than 0.5% (area in orange) and greater than 0.1% (area within bright
blue shape) are defined based on EWRT.

Emissions are not included in the EWRT and Aol calculations.

PASA: Ammonium nitrate STAR: Ammonium nitrate JARB: Ammonium nitrate YELL: Ammonium nitrate

PASAL - 20% Most Impaired Days - All STARL - 20% Most Impaired Days - All JARB1 - 20% Most Impaired Days - All YELLZ - 20% Most Impaired Days - All
Amm_MNO3 Extinction Weighted Residence Times (%) Armmm_NO3 Extinction Weighted Residence Times (%) Amm_NO3 Extinction Weighted Residence Times (%) Amrn_NO3 Extinction Weighted Residence Times (%)
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Sula Lake Wilderness Area: the geographic Areas of greatest Influence (orange and green shapes) for AmmNO3 and AmmSO4
are north to southwest. For Hells Canyon Wilderness Area the Areas of Influence are predominantly southeast.



SULAIL - 20% Most Impaired Days - All

2028 OTB NOx Weighted Emissions Potential - Non-Point (%)

Weighted Emissions Potential
combines Emissions and Areas of
Influence (in these charts, areas within
green outlines)

Ammonium Nitrate at

Sula Peak (Selway-Bitterroot):

e 2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile
as local and major source categories.

Contour indicates AQH with Amm_NO3 Extinction Weighted Residence Time = 0.5%

SULAL - 20% Most Impaired Days - All

SULAL - 20% Most Impaired Days - All

SULAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)

Contour indicates AQl with Amm_NO3 Extinction Weighted Residence Time = 0.5%

SULAL - 20% Most Impaired Days - All

2028 OTE NOx Weighted Emissions Potential - Non-Road Mobile (%)

2028 OTB NOx Weighted Emissions Potential - On-Road Maobile (%)

N L 3 .
a4 "\_ ﬁ,

Contour indicates A01 with Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour indicates AQl with Amm_N03 Extinction Weighted Residence Time = 0.5%

2028 OTB NOx Weighted Emissions Potential - EGU Point (%)
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Contour indicates AQI with Amrm_NO3 Extinction Weighted Residence Time = 0.5%
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Ammonium Sulfate at

SULA (Selway-Bitteroot):

e 2028 WEP (All heights) identifies
Non-point and Non-EGU Point
major and local source categories

SULA1 - 20% Most Impaired Days - All

2028 OTB SOx Weighted Emissions Potential - Non-Point (%)

Contour indic
Contour indicates

AOI with Amm_SO4 Extinction Weighted Residence Time > 0.1%

SULAL - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - On-Road Mobile (%)

SULAL - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - Non-EGU Point (%)

Contour indicates AOI with Amm_SO4 Extinction Weighted Residence Time > 0.5%
Contour indicates AOI with Amm_SO4 Extinction Weighted Residence Time > 0.1

SULAL - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - EGU Point (%)

Contour indicates AOI with Amm_S04 Extinction Weighted Residence Time > 0.5%

Contour indicates AOI with Amm_S04 Extinction Weighted Residence Time > 0.1%

Contour indicates AOI with Amm_S0O4 Extinction Weighted Residence Time > 0.5%
Contour indicates AOI with Amm_S04 Extinction Weighted Residence Time > 0.1%
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HECAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Point (%)
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Weighted Emissions Potential
combines Emissions and Areas of
Influence (in these charts, areas within
green outlines)

Ammonium Nitrate at

Hells Canyon Wilderness Area:

e 2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile
as local and major source categories.

HECAL - 20% Most Impaired Days - All

2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)

HECAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Road Mobile (%)

Contour indicates AOI with Amm_NO3 Extinction Weighted Residence Time > 0.5%

Contour indicates AOI with Amm_NO3 Extinction Weighted Residence Time > 0.5%

HECAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - On-Road Mobile (%)
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Contour indicates AOI with Amm_NO3 Extinction Weighted Residence Time > 0.5%

Contour indicates AOI with Amm_NO3 Extinction Weighted Residence Time > 0.5%

HECA1 - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - EGU Point (%)
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Contour indicates AOI with Amm_NO3 Extinction Weighted Residence Time > 0.5%
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Ammonium Sulfate at

Hells Canyon Wilderness Area:

e 2028 WEP (All heights) identifies
Non-point and Non-EGU Point
major and local source categories

HECAL - 20% Most Impaired Days - All

2028 OTB SOx Weighted Emissions Potential - Non-Point (%)

HECAL - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - Non-EGU Point (%)
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Contour indicates AOI with Amm_S04 Extinction Weighted Residence Time > 0.5%

HECAL - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - On-Road Mobile (%)

/

Contour indicates AOI with Amm_S04 Extinction Weighted Residence Time > 0.5%

HECA1 - 20% Most Impaired Days - All
2028 OTB SOx Weighted Emissions Potential - EGU Point (%)
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Contour indicates AOI with Amm_SO4 Extinction Weighted Residence Time > 0.5%

Contour indicates AOI with Amm_SO4 Extinction Weighted Residence Time > 0.5%
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Weighted Emissions Potential
combines Emissions and Areas of
Influence (in these charts, areas within
green outlines)

Ammonium Nitrate at
Jarbridge Wilderness Area:

JARB1 - 20% Mast Impaired Days - All

2028 OTB NOx Weighted Emissions Potential - Non-Peint (%)

JARB1 - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)

2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile

as local and major source categories.

>

Contour in

JARBL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Road Mobile (%)

dicates AQl with Amm_NQ3 Extinction Weighted Residence Time = 0.5%

JARBL - 20% Most Impaired Days - All
2028 OTBE NOx Weighted Emissions Potential - On-Road Mobile (%)

Contour indicates A0 with Amm_N03 Extinction Weighted Residence Time = 0.5%

JARBL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - EGU Point {%)
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Contour indicates AQl with Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour indicates ACH with Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour indicates ADl with Amm_NO3 Extinction Weighted Residence Time = 0.5%
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2028 OTB NOx Weighted Emissions Potential - Mon-Point (%)
T- LA

YELLZ - 20% Most Impaired Days - All

2028 OTB NOx Weighted Emissions Potential - Non-EGU Point {%)

YELLZ - 20% Most Impaired Days - All

Weighted Emissions Potential e
combines Emissions and Areas of '
Influence (in these charts, areas within
green outlines)

Ammonium Nitrate at

Yellowstone National Park:

e 2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile
as local and major source categories.

Contour indicates AQI with Amm_MO3 Extinction Weighted Residence Time = 0.5%

YELLZ - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Road Mobile (%)

YELLZ - 20% Moast Impaired Days - All
2028 OTB NOx Weighted Emissions Patential - On-Road Mobile (%)

Contour indicates AQI with Amm_NO3 Extinction Weighted Residence Time = 0.5%

YELLZ - 20% Mast Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - EGU Point (%)

S Tt

5 N

5 N

|

§ -

P} T e
J: e Y |

_." J .;

) ‘ Iz
4 T T
I T
.‘.‘ 'nl

iy L

Contour indicates Al with Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour indicates A2 with Amm_MN0G2 Extinction Weighted Residence Time = 0,5%

Contour indicates A2 with Amm_MN0G2 Extinction Weighted Residence Time = 0,5%
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Weighted Emissions Potential
combines Emissions and Areas of
Influence (in these charts, areas within

green outlines)

Ammonium Nitrate at
Pasayten Wilderness Area:

2028 WEP (All heights) identifies
Non-EGU point, Non-point, and Mobile

as local and major source categories.

PASAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-Point (%)

PASAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)
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Contour indicates ADI with &Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour indicates AD| with Amm_NO3 Extinction Weighted Residence Time = 0.5%

PASAL - 20% Most Impaired Days - All

PASAL - 20% Most Impaired Days - All PASAL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - On-Road Mobile (%) 2028 OTB NOx Weighted Emissions Potential - Non-Road Mohile (%) 2028 OTBE NOx Weighted Emissions Potential - EGU Point (%)
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Weighted Emissions Potential

combines Emissions and Areas of

Influence (in these charts, areas within

green outlines)

Ammonium Nitrate at

STAR (Strawberry Mtn Wilderness Area):

e 2028 WEP (All heights) identifies

Non-EGU point, Non-point, and Mobile

as local and major source categories.

STARL - 20% Most Impaired Days - All

STARI - 20% Most Impaired Days - All

STARL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - Non-EGU Point (%)

2028 OTB NOx Weighted Emissions Potential - Non-Point (%)
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Contour indicates Al with Amm_NO3 Extinction Weighted Residence Time = 0.5%

STARL - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - On-Road Maohile (%)
L

Cantour indicates AQI with Amrm_MO3 Extinction Weighted Residence Time = 0.5%

STAR1 - 20% Most Impaired Days - All
2028 OTB NOx Weighted Emissions Potential - EGU Point (%)
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2028 OTB NOx Weighted Emissions Potential - Non-Road Mobile (%)
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Cantaur indicates A with Amm_NO3 Extinction Weighted Residence Time = 0.5%

Contour Indlcates AD1with Amm_MO3 Extinctlon Welghted Residence Time = 0.5%

Contour Indlcates AD1with Amm_MO3 Extinctlon Welghted Residence Time = 0.5%
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Representative Baseline source apportionment:

At Sula Peak and Hells Canyon, Organic Carbon is the most important aerosol species. U.S. Wildfire, U.S. Wildland Prescribed fire,
and Natural Sources are more important than U.S. Anthropogenic.

* For AmmNitrate, U.S. Anthropogenic emissions are most important.

*  For AmmSulfate, International Anthropogenic and Natural emissions are more important than U.S. anthropogenic emissions.

20280TBa2 source apportionment may show different relative source contributions.

RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction
Average Most Impaired Days - Sula Peak (SULA1) Average Most Impaired Days - Hells Canyon (HECA1)
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Representative Baseline source apportionment:

At Strawberry Mtns, OR (STAR IMPROVE), Pasayten, WA, and Yellowstone, WY/MT:

* Contributions from Organic Carbon (OMC) and AmmSO04 are similar and larger than AmmNO3.

* For OMC: U.S. Wildfire, U.S. Wildland Prescribed fire, and Natural Sources are more important than U.S. Anthropogenic.

*  For AmmSulfate: International Anthropogenic and Natural emissions are more important than U.S. anthropogenic emissions.
*  For AmmNitrate: U.S. Anthropogenic emissions are most important

At Jarbridge, NV: AmMmSO4 is the most important aerosol and International emissions dominate AmmSO04

20280TBa2 source apportionment may show different relative source contributions.

RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction

RepBase Source Contributions by Aerosol Species and Source Category - Light Extinction
Mwverage Most Impaired Days - Yellowstone NP {(YELLZ) Awerage Most Impaired Days - Jarbidge Wilderness (JARB1)

Mverage Most Impaired Days - Starkey (STAR1)
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