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1. Glossary 
µg/m³ - micrograms (one-millionth of a gram) per cubic meter air 

AOD - Satellite aerosol optical depth 

Analogmod – South Coast AQMD Analog Forecast Model 

AQS - Air Quality System 

Basin - South Coast Air Basin 

CANSAC - California and Nevada Smoke and Air Committee 

CO - Carbon monoxide 

CFR - Code of Federal Regulations 

CTM - Chemical transport model 

DRI - Desert Research Institute 

EPA - Environmental Protection Agency 

FRM - Federal Reference Method 

GAP - Gap Analysis Project 

HMS - Hazard Mapping System 

HYSPLIT - Hybrid Single Particle Lagrangian Integrated Trajectory Model 

MAE - Mean absolute error 

MAIAC - Multi-Angle Implementation of Atmospheric Correction 

MDA8 - Maximum Daily Maximum 8-Hour Average 

MET - Meteorological 

MSE - Mean squared error 

NAM - North American Mesoscale Forecast System 

NAAQS - National Ambient Air Quality Standard 

NAQFC - National Oceanic and Atmospheric Administration National Air Quality Forecast 
Capability 

NOx - Nitrogen oxides 

NOAA - National Oceanic and Atmospheric Administration 
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NWS - National Weather Service 

O3 - Ozone 

PM2.5 - Particulate matter less than 2.5 micrometers in diameter 

PBL – Planetary Boundary Layer 

POC - Parameter Occurrence Code (Used to uniquely identify a monitor if there is more 
than one device measuring the same pollutant at a site) 

ppm - Part per million 

ppb - Part per billion 

PST - Pacific Standard Time 

Q/D - Emissions divided by distance 

RMSE - Root mean square error 

South Coast AQMD - South Coast Air Quality Management District 

USGS - U.S. Geological Survey 

UTC - Universal Time Coordinated 

VOC - Volatile organic compounds 

WRF - Weather Research and Forecasting model 
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4. Executive Summary 

Three wildfires, the Rabbit, Reche, and Highland Fires, started in Riverside County on July 
14, 2023, burning 8142 acres of wildland over two days, causing air pollution impacts in 
the South Coast Air Basin and Coachella Valley. There is no reasonable way to directly 
control or prevent all wildland fires and so their air pollution impacts are excluded when 
comparing measured concentrations with national ambient air quality standards if they 
meet certain criteria. This exceptional events demonstration requests U.S. EPA to exclude 
ozone measured at Palm Springs – Fire Station, in the Coachella Valley, on July 14 and July 
15, 2023 from regulatory calculations, and provides the data needed for U.S. EPA to concur 
upon the wildfire exceptional event. The wildfires are exceptional events because they 
meet criteria specified by the U.S. EPA exceptional events rule in the Code of Federal 
Regulations 40 CFR §50.14. This demonstration provides the following elements required 
by the rule. 

Regulatory Significance: Exclusion of the Palm Springs July 14 and 15, 2023 ozone 
measurements affects two regulatory decisions on attainment of the 1997 8-hour ozone 
national ambient air quality standard (1997 NAAQS), for which the Coachella Valley is 
classified as Extreme nonattainment with an attainment date of no later than June 15, 2024, 
with Palm Springs – Fire Station having the highest ozone design value in the Coachella 
Valley. First, upon U.S. EPA concurrence of either July 14 or July 15, 2023 and exclusion of 
the data, the 4th highest MDA8 ozone in 2023 is 0.084 ppm, below the level of the 1997 
NAAQS, and thus a one-year extension of the attainment date can be granted by U.S. EPA 
under 40 CFR § 51.1307 if additional planning requirements are satisfied. Second, without 
data exclusion, the 2022 through 2024 design value at Palm Springs calculated from final 
2022 and 2023 data and preliminary 2024 data available as of August 9, 2024 exceeds the 
1997 NAAQS. However, upon U.S. EPA concurrence of both July 14 and July 15 and 
exclusion of the data the design value meets the 1997 NAAQS, and thus planning 
requirements including requirements to submit attainment demonstrations may be 
suspended under 40 CFR § 51.918. For these two reasons, EPA concurrence of this 
Exceptional Event demonstration would have significant regulatory implications. 

Public notification of the event and mitigation: Although the wildfire-affected data should be 
excluded from regulatory calculations, it is important to mitigate air quality impacts and 
public exposure to pollution due to the wildfire. Within hours of the fires starting, South 
Coast AQMD issued smoke advisories and distributed them widely on the South Coast 
AQMD homepage, the South Coast AQMD smart phone app, emailed using the U.S. EPA 
Enviroflash system, through a press release, and as Air Quality Alerts by the San Diego 
National Weather Service Forecast Office. South Coast AQMD also provided forecasts of air 
quality index (AQI), real-time location-specific AQI, and push notifications when air quality 
reached pre-defined levels. 

Narrative conceptual model: This demonstration provides a narrative conceptual model 
that describes the wildfires and how emissions led to the exceedances on July 14 and 15. 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-918
https://www.aqmd.gov/
https://www.aqmd.gov/
http://www.aqmd.gov/mobileapp
https://www.enviroflash.info/signup.cfm
http://www.aqmd.gov/home/news-events/news-and-media/current-news
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Clear causal relationship and conclusion: This demonstration provides clear causal evidence 
that wildfire emissions were transported to the monitor location, that the emissions 
affected the monitor, and that the emissions caused the ozone exceedances. The evidence 
provided includes analysis of the following data: HYSPLIT trajectory modeling; comparison 
of the July 14 and 15 concentrations with historical concentrations; PM2.5, carbon 
monoxide, nitrogen oxide, wind speed and direction, and temperature measurements; 
wildfire emission rates divided by distance to Palm Springs; Hazard Mapping System 
smoke location polygons; visible imagery and aerosol optical depth from satellite 
measurements; and animation sequences from the South Coast AQMD real-time AQI map. 

This demonstration additionally provides evidence showing that the wildfires were caused 
by human activity that is unlikely to recur or a natural event, that the wildfires were not 
reasonably controllable or preventable, and documentation of submission of an Initial 
Notification of Potential Exceptional Event to U.S. EPA and that affected data was flagged in 
EPA's Air Quality System (AQS). Finally, this demonstration provides documentation that 
the State followed the public comment process and that the comment period was open for a 
minimum of 30 days. 

5. Introduction 

The Rabbit, Reche, and Highland Wildfires all started on July 14, 2023 in Riverside County 
within the jurisdiction of the South Coast Air Quality Management District (South Coast 
AQMD). This document provides evidence that smoke from the fires influenced ozone (O3) 
concentrations at the Palm Springs monitoring station on July 14 and 15, 2023. Per Code of 
Federal Regulations 40 CFR §50.14, “A State, federal land manager or other federal agency 
may request the Administrator to exclude data showing exceedances or violations of any 
national ambient air quality standard that are directly due to an exceptional event from use 
in determinations” of regulatory decisions including attainment status. Note that data 
excluded under the Exceptional Events Rule are not deleted; they are simply left out of 
regulatory calculations. This document is an exceptional events demonstration and 
provides evidence that wildfire smoke from the Rabbit, Reche, and Highland Wildfires 
caused increased ozone concentrations leading to exceedances of the 1997 O3 8-hour 
National Ambient Air Quality Standard (NAAQS) (NAAQS ozone 8-hour 1997 Standard). 
This demonstration follows Environmental Protection Agency (EPA) guidance for 
preparing exceptional events demonstrations, which can be found in Guidance on the 
Preparation of Exceptional Events Demonstrations for Wildfire Events that May Influence 
Ozone Concentrations.  

The Coachella Valley, shown in Figure 1 along with the location of Palm Springs, is 
classified as Extreme nonattainment for the ozone 8-hour 1997 NAAQS with an attainment 
date of no later than June 15, 2024. With concurrence by EPA on either July 14 or July 15, 
2023, as specified in this exceptional events demonstration, the affected data could be 
excluded from regulatory calculations and the 4th highest of the daily maximum of 8-hour 
average ozone (MDA8) in the Coachella Valley in 2023 would be below the level of the 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf


 
 

 21 

ozone 8-hour 1997 NAAQS. Thus, a one-year extension can be granted by the EPA upon 
concurrence of the exceptional events demonstration and satisfaction of other planning 
requirements per 40 CFR § 51.1307. Additionally, the 2022 through 2024 O3 8-hour 
(1997) design value for the Coachella Valley calculated from final 2022 and 2023 data and 
preliminary 2024 data available as of August 9, 2024 is 0.09 ppm (part per million), which 
exceeds the O3 8-hour (1997) NAAQS. Upon concurrence of the exceptional events 
demonstration and exclusion of both July 14 and 15, the fourth highest MDA8 in 2023 
would be 0.083 ppm, and the 2022-2024 design value before rounding would be 0.084 
ppm. Thus, the Coachella Valley could meet the NAAQS ozone 8-hour 1997 Standard upon 
EPA concurrence of the exceptional events demonstration assuming that the fourth highest 
MDA8 in 2024 remains at 0.087 ppm, and planning requirements including requirements 
to submit attainment demonstrations may be suspended under 40 CFR § 51.918. Because 
of this, EPA concurrence of this Exceptional Event demonstration would have significant 
regulatory implications.  

 

Figure 1: Location of Palm Springs and boundary of the nonattainment area for the Ozone 8-
hour 1997 NAAQS in the Coachella Valley. 

Table 1 provides a listing of the requirements of an exceptional events demonstration and 
indicates in which sections each of those requirements are addressed. Sections 5 through 
11 of this document provide the narrative conceptual model. Sections 11 through 27 
provide evidence of the clear causal relationship between the Rabbit, Reche, and Highland 
Wildfires and the ozone exceedances at the Palm Springs station on July 14-15, 2023. 
Evidence that the regulatory significant exceedances were caused by a natural event is 
presented in Section 28. Evidence that the exceptional event was not reasonably 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-918
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controllable or preventable is presented in Section 29. Information about the public 
comment process related to this exceptional event demonstration is presented in Section 
30. References are provided in Section 31, and additional supporting documentation is 
provided in Sections 32 through 40, which comprise the appendices. The Exceptional 
Events Demonstration Development Tool was used to draft much of this document, 
particularly most of the figures and tables in Sections 8, 11.7, 12, 13, 14, 15, 16, 24, 25, 37, 
38, and 39. 

 

https://www.westar.org/exceptional-events/
https://www.westar.org/exceptional-events/
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Table 1: Listing of exceptional events demonstration requirements and corresponding location within this document where each 
requirement is addressed. 

Requirement Summary Requirement 
Relevant Regulation 
and Guidance 

Main Document 
Sections 

Appendix 
Sections 

Regulatory Significance Show that the event is 
regulatory significant 

Sections 1-2 of Guidance 6 33 

Submission of Initial 
Notification of Potential 
Exceptional Event and flag 
the affected data in EPA's Air 
Quality System (AQS) 

“A State shall notify the 
Administrator of its intent to 
request exclusion of one or 
more measured exceedances of 
an applicable national ambient 
air quality standard as being 
due to an exceptional event by 
creating an initial event 
description and flagging the 
associated data that 
have been submitted to the 
AQS database and by engaging 
in the Initial Notification of 
Potential Exceptional Event 
process” 

40 CFR §50.14(c)(2)(i), 
Section 1 of Guidance 

6 33 

Narrative Conceptual Model “A narrative conceptual model 
that describes the event(s) 
causing the exceedance or 
violation and a discussion of 
how emissions from the 
event(s) led to the exceedance 
or violation at the affected 
monitor(s);”  

 40 CFR §50.14(c)(3)(iv), 
Section 2 and Appendix 
A1 of Guidance 

5, 6, 7, 8, 9, 10, 11 
32, 33, 34, 35, 

36 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Requirement Summary Requirement 
Relevant Regulation 
and Guidance 

Main Document 
Sections 

Appendix 
Sections 

Prompt public notification 
of the event 

“All States and, where 
applicable, their political 
subdivisions must notify the 
public promptly whenever an 
event occurs or is reasonably 
anticipated to occur which may 
result in the exceedance of an 
applicable air quality 
standard.” 

40 CFR §50.14(c)(1)(i) 9 35 

Mitigation “A State requesting to exclude 
air quality data due to 
exceptional events must take 
appropriate and reasonable 
actions to protect public 
health from exceedances or 
violations of the national 
ambient air quality 
standards.” 

 

40 CFR §51.930 
9 35 

Historical Analysis “Analyses comparing the 
claimed event-influenced 
concentration(s) to 
concentrations at the same 
monitoring site at other times”  

40 CFR §50.14(c)(3)(iv), 
Section 3.2 of Guidance 

12 37 

Historical Analysis Determine Tier 1 vs Tier 2 Section 3.4.1 of Guidance 12 37 

 Emissions divided by 

distance (Q/D) Analysis 
Determine Tier 2 vs Tier 3 Section 3.5.1 of Guidance 13, 14 38, 39 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-51/subpart-Y/section-51.930
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Requirement Summary Requirement 
Relevant Regulation 
and Guidance 

Main Document 
Sections 

Appendix 
Sections 

Tier 1: evidence of clear 
causal relationship that 
wildfire emissions were 
transported to monitor 
location 

“A demonstration that the 
event affected air quality in 
such a way that there exists a 
clear causal relationship 
between the specific event and 
the monitored exceedance or 
violation;”  

40 CFR §50.14(c)(3)(iv), 
Section 3.4 of Guidance 

11, 15, 16, 17, 18, 
19, 20, 21, 22, 23  

 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Requirement Summary Requirement 
Relevant Regulation 
and Guidance 

Main Document 
Sections 

Appendix 
Sections 

Tier 2: evidence of clear 
causal relationship that the 
fire emissions affected the 
monitor 

“A demonstration that the 
event affected air quality in 
such a way that there exists a 
clear causal relationship 
between the specific event 
and the monitored 
exceedance or violation;”  

40 CFR §50.14(c)(3)(iv), 
Section 3.5 of Guidance 

11, 13, 14, 23 38, 39 

Tier 3: additional evidence 
of clear causal relationship 
that the fire emissions 
caused the ozone 
exceedances 

“A demonstration that the 
event affected air quality in 
such a way that there exists a 
clear causal relationship 
between the specific event 
and the monitored 
exceedance or violation;”  

40 CFR §50.14(c)(3)(iv), 
Section 3.6 of Guidance 

24, 25, 26  

Clear Causal Conclusion 
Statement 

Clear causal summary 
statement 

Section 3.7 of Guidance 27  

Human activity that is 
unlikely to recur or 
natural event 

“A demonstration that the 
event was a human activity that 
is unlikely to recur at a 
particular location or was a 
natural event.” 

40 CFR §50.14(c)(3)(iv), 
Section 4 of Guidance 

8, 28 34 

Not Reasonably 
Controllable or 
Preventable 

“A demonstration that the 
event was both not reasonably 
controllable and not 
reasonably preventable;”  

40 CFR §50.14(c)(3)(iv), 
Section 5 of Guidance 

8, 29 34 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Requirement Summary Requirement 
Relevant Regulation 
and Guidance 

Main Document 
Sections 

Appendix 
Sections 

Public Comment Process “Document that the State 
followed the public comment 
process and that the comment 
period was open for a 
minimum of 30 days, which 
could be concurrent with the 
beginning of the 
Administrator’s initial review 
period of the associated 
demonstration” 

40 CFR §50.14 (c)(3)(v) 30 40 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
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Table 2 shows a summary of the exceedances of the NAAQS ozone 8-hour 1997 Standard 
that occurred during the Rabbit, Reche, and Highland Wildfires. As discussed in Section 6, 
only the exceedances at the Palm Springs monitoring station are regulatory significant. 
However, analyses for the Banning station are also included throughout this document for 
two reasons: 1) the Banning station is located between the fires and the monitor and 2) to 
provide better context for the exceedances at Palm Springs. 

Table 2: Summary of regulatory significant exceedances during the Rabbit, Reche, and 
Highland Wildfires. 

Date Site Name Full AQS ID 
MDA8 

Concentration 
(ppm) 

2023-07-14 Palm Springs - Fire Station 840060655001 0.093 

2023-07-15 Palm Springs - Fire Station 840060655001 0.086 

Note: MDA8 is the maximum daily 8-hour average, see Overview of Ozone (O3) Air Quality in 
the United States for more details. 

6. Regulatory Significance 

This section addresses Section 2 of the Guidance on the Preparation of Exceptional Events 
Demonstrations for Wildfire Events that May Influence Ozone Concentrations.  

Per 40 CFR 50.14(a)(1)(i), the Exceptional Event Rule applies to data showing an 
exceedance of a standard which may affect regulatory determinations regarding 
attainment designation status or other action. A site is in violation of the NAAQS ozone 8-
hour 1997 Standard if the monitored design value before rounding for that site exceeds 
0.084 ppm. The design value is calculated by averaging the fourth highest of the maximum 
daily 8-hour average ozone concentrations measured at each site in three consecutive 
years, with the designation area's design value being the maximum value among all the 
sites.  

The Coachella Valley is classified as Extreme nonattainment for the NAAQS ozone 8-hour 
1997 Standard with an attainment date of no later than June 15, 2024. With concurrence by 
EPA on this exceptional events demonstration, the affected data could be excluded from 
regulatory calculations and the 4th highest of the maximum daily 8-hour average ozone in 
the Coachella Valley in 2023 would be below the level of the NAAQS ozone 8-hour 1997 
Standard. Thus, a one-year extension can be granted by the EPA upon concurrence of the 
exceptional events demonstration and satisfying additional planning requirements per 40 
CFR § 51.1307.  

For the most recent validated data spanning from 2021 to 2023, the Palm Springs site in 
Riverside County (Coachella Valley), CA reported the highest value in the Coachella Valley, 

https://www.epa.gov/system/files/documents/2022-08/O3_2021_0.pdf
https://www.epa.gov/system/files/documents/2022-08/O3_2021_0.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-14
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
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with a design value of 0.09 ppm. On July 14 and July 15, 2023, this site recorded two 
exceedances of the ozone 8-hour 1997 NAAQS with the monitored values of 0.093 ppm and 
0.086 ppm, respectively (Table 3). These exceedances were influenced by the 
Rabbit/Reche/Highland Wildfire event. Table 4 shows the ranking of the top MDA8 
concentrations for 2023 at Palm Springs. The concentrations for July 14 and 15 were the 
top two concentrations for all of 2023 at Palm Springs. Table 4 shows that with EPA 
concurrence on either July 14 or July 15 of the Rabbit/Reche/Highland Wildfire event and 
exclusion of one of the two days, the new 4th highest MDA8 in 2023 would be 0.084 ppm. 
The 4th highest MDA8 in the Coachella Valley for 2023 would thus be below the level of the 
NAAQS ozone 8-hour 1997 Standard after rounding, with EPA concurrence, and Coachella 
Valley would then be eligible for a one-year extension of the attainment date under 40 CFR 
§ 51.1307. Therefore, the Rabbit/Reche/Highland Wildfire event is of regulatory 
significance because a one-year extension may be granted upon EPA concurrence of the 
event. Section 33 shows the Initial Notification for Exceptional Events submitted December 
20, 2023. 

 

Table 3: Summary of NAAQS ozone 8-hour 1997 Standard Exceedances covered by this 
exceptional events demonstration. 

Date of 
Event 

Type of Event 
(high wind, 
volcano, 
wildfires/ 
prescribed fire, 
other2) 

AQS 
Flag Site AQS ID Site 

Name 

Exceedance 
Concentration 
(with units) 

Notes (e.g. event 
name, links to 
other events) 

2023-07-14 wildfire RT 060655001
/POC 1 

Palm 
Springs 0.093 ppm 

Rabbit/Reche/ 
Highland 
Wildfires 

2023-07-15 wildfire RT 060655001
/POC 1 

Palm 
Springs 0.086 ppm 

Rabbit/Reche/ 
Highland 
Wildfires 

Note: POC is the Parameter Occurrence Code and is used to uniquely identify a monitor if 
there is more than one device measuring the same pollutant at a site. 

 

https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-1307
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Table 4: Top 2023 MDA8 Ozone Concentrations at Palm Springs. 

Rank Rank after 
event 
exclusion 

Date 
Concentration 

(ppm) 

Part of Rabbit, Reche, 
Highland Wildfires 

Event 

1 - 2023-07-14 0.093 Yes 

2 - 2023-07-15 0.086 Yes 

3 1 2023-04-28 0.086 No 

4 2 2023-06-29 0.085 No 

5 3 2023-08-04 0.084 No 

6 4 2024-08-24 0.083 No 

7 5 2024-08-28 0.083 No 

 

Figure 2 and Figure 3 show the output from EPA’s Exceptional Events Design Value Tool for 
the Palm Springs station for 2021-2023 without and with excluding data from July 14-15, 
2023, respectively. Without any exclusions, the 4th highest value for 2023 is 0.085 ppm. 
After excluding one of these days, the 4th highest value becomes 0.084 ppm; exclusion of 
both days leads to a 4th highest value of 0.083 ppm.   

https://www.epa.gov/air-quality-analysis/exceptional-events-design-value-tool
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Figure 2: Output from EPA’s Exceptional Events Design Value Tool with no data exclusions, 
generated July 31, 2024. 

https://www.epa.gov/air-quality-analysis/exceptional-events-design-value-tool
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Figure 3: Output from EPA’s Exceptional Events Design Value Tool excluding data for July 14 
and 15, 2023, generated July 31, 2024. 

Additionally, without exclusion of data affected by this exceptional event, the 2022 through 
2024 NAAQS ozone 8-hour 1997 Standard design value for the Coachella Valley calculated 
from final 2022 and 2023 data and preliminary 2024 data available as of August 9, 2024 is 
0.09 ppm, exceeding the NAAQS ozone 8-hour 1997 Standard. This design value is 
determined from final 2022 and 2023 fourth highest MDA8 of 0.084 ppm and 0.085 ppm in 
2022 and 2023 respectively (Figure 2) and from fourth highest MDA8 of 0.087 ppm in 
2024 determined from preliminary data shown in Table 5. Upon concurrence of the 
exceptional events demonstration, the affected data could be excluded, the fourth highest 
MDA8 in 2023 would be 0.083 ppm (Figure 3), and the 2022-2024 design value before 
rounding would thus be 0.084 ppm. Thus, the Coachella Valley could meet the NAAQS 
ozone 8-hour 1997 Standard upon EPA concurrence of the exceptional events 
demonstration assuming that the fourth highest MDA8 in 2024 remains at 0.087 ppm, and 
planning requirements including requirements to submit attainment demonstrations may 
be suspended under 40 CFR § 51.918. The data from both July 14 and 15, 2023 at Palm 

https://www.epa.gov/air-quality-analysis/exceptional-events-design-value-tool
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec51-918
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Springs are thus regulatory significant. Note that Figure 3 shows the 2021-2023 design 
value but the regulatory significance discussed in this paragraph is that, assuming that the 
fourth highest MDA8 in 2024 remains at 0.087 ppm, the 2022-2024 design value would 
meet the standard after exclusion of July 14 and 15, 2023. 

Table 5: Top 2024 MDA8 Ozone Concentrations at Palm Springs from preliminary data as of 
August 9, 2024. 

Rank 
Date 

Concentration 
(ppm) 

1 2024-07-08 0.091 

2 2024-07-09 0.090 

3 2024-06-06 0.087 

4 2024-07-31 0.087 

5 2024-07-23 0.086 

6 2024-07-17 0.085 

7 2024-07-11 0.083 

7. Area Description for Coachella Valley1 

This section addresses Section 2 and Appendix A1, A of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations.  

The Coachella Valley is located in the desert portion of Riverside County in the Salton Sea 
Air Basin and within the South Coast AQMD’s jurisdiction (Figure 4). It is the most 
populated area in this desert region. It encompasses several communities including Palm 
Springs, Desert Hot Springs, Cathedral City, Rancho Mirage, Palm Desert, Indian Wells, La 
Quinta, Indio, Coachella, Thermal, and Mecca. Figure 5 provides a map of the area and the 
surrounding topography. Coachella Valley covers approximately 2,000 square miles and 
has a population of close to half a million people, including wintertime “snowbirds”. The 
Banning Pass ( San Gorgonio Pass) is the west-east pass between the San Bernardino 
Mountains to the north and the San Jacinto Mountains to the south with a 2,600 ft elevation 
and 2-3 miles width. These mountains form the western boundary of the northwest- 

 

1 Adapted from Request to Reclassify Coachella Valley for the 2008 8-Hour Ozone Standard 
and the Updated Motor Vehicle Emissions Budgets (Chapter 3). 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/cv-mveb/coachella-valley-reclassification-for-the-2008-8-hour-ozone-standard-and-mveb---final-staff-report.pdf#page=19
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/cv-mveb/coachella-valley-reclassification-for-the-2008-8-hour-ozone-standard-and-mveb---final-staff-report.pdf#page=19
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southeast oriented Coachella Valley. The valley runs approximately 45 miles from the north 
end of the Salton Sea to Desert Hot Springs. The lack of summertime precipitation, coupled 
with the surrounding vegetated mountains creates conditions conducive to wildfires 
during the summer months. 

 

Figure 4: Map showing South Coast AQMD jurisdiction (maroon), the Coachella Valley 
(magenta) and Banning Pass (red). 
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Figure 5: Topography and planning area boundary of the Coachella Valley. 

The Coachella Valley is located downwind of the South Coast Air Basin (Basin), which is 
also within the jurisdiction of South Coast AQMD. The combination of topography, 
emissions, and climate of Southern California makes the South Coast Air Basin an area of 
high air pollution potential. Additionally, the region experiences more days of sunlight than 
any other major urban area in the nation except Phoenix, Arizona. This abundant sunlight 
triggers the photochemical reactions that produce ozone and secondary PM2.5. Ozone 
levels in the Coachella Valley are impacted by pollutants directly transported from the 
South Coast Air Basin as well as pollutants formed in the atmosphere through 
photochemical reactions from precursors emitted upwind. Local pollutants emitted within 
the Coachella Valley have limited impact on the ozone levels in the Coachella Valley.  

This section addresses Section 2 and Appendix A1, B of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations.  

This section describes typical concentrations, emissions sources, seasonal and diurnal 
ozone patterns under typical (non-event) circumstances. The role of meteorology on ozone 
formation and transport to Palm Springs in the Coachella Valley and sites typically upwind 
thereof, and non-event comparisons between nearby monitors are described.  

 

Banning Pass 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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7.1. Transport from Upwind Areas and Ozone Formation2 

Ozone in the Coachella Valley is both directly transported from the South Coast Air Basin 
and formed photochemically from precursors emitted upwind and within the Coachella 
Valley. The precursors are emitted in the greatest quantity in the coastal and central Los 
Angeles County areas of the South Coast Air Basin. The Basin’s prevailing sea breeze causes 
polluted air to be transported inland. As the air is being transported inland, ozone is 
formed, with peak concentrations occurring in the inland valleys of the Basin. Ozone and its 
precursors from these upwind areas mostly enter the Coachella Valley through the Banning 
Pass. Emissions estimated for the 2022 Air Quality Management Plan were 361.8 and 
259.27 tons per day in the Basin for VOC and NOX, respectively, and 11.71 and 13.68 tons 
per day in the Coachella Valley for 2023, demonstrating that precursor emissions were 
much higher in the Basin than in the Coachella Valley3. Ozone levels in the Coachella Valley 
are therefore mostly due to emissions upwind of the area, with a much smaller influence 
from sources within. As the air is transported further inland into the Coachella Valley 
through the Banning Pass, ozone concentrations typically decrease due to dilution, but can 
remain high enough to exceed ozone standards. 

 

 

 

2 Adapted from Chapter 3 of South Coast AQMD Staff Report of November 2022 (Request to 
Reclassify Coachella Valley for the 2008 8-Hour Ozone Standard and the Updates Motor 
Vehicle Emissions Budget). 

3 From 2022 Air Quality Management Plan Attachment A “2023 Annual Average Emissions 
by Source Category in South Coast Air Basin” “2023 Annual Average Emissions by Source 
Category in Coachella Valley” available at https://www.aqmd.gov/home/air-quality/air-
quality-management-plans/air-quality-mgt-plan  

https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/cv-mveb/coachella-valley-reclassification-for-the-2008-8-hour-ozone-standard-and-mveb---final-staff-report.pdf#page=19
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/cv-mveb/coachella-valley-reclassification-for-the-2008-8-hour-ozone-standard-and-mveb---final-staff-report.pdf#page=19
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/cv-mveb/coachella-valley-reclassification-for-the-2008-8-hour-ozone-standard-and-mveb---final-staff-report.pdf#page=19
https://www.aqmd.gov/home/air-quality/air-quality-management-plans/air-quality-mgt-plan
https://www.aqmd.gov/home/air-quality/air-quality-management-plans/air-quality-mgt-plan
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Figure 6: Map showing all ozone monitors within South Coast AQMD’s jurisdiction. 

 

Figure 6 shows the locations of all ozone monitors within the South Coast Air Basin in 
2024. Data from some of these ozone monitors is analyzed in section 11, including analyses 
showing that transport of ozone from upwind monitored locations did not cause the 
exceedances on July 14 and 15. Figure 7 shows diurnal ozone profiles at various stations 
along the corridor from Los Angeles County into Riverside County and then into the 
Coachella Valley, along the typical transport path due to westerly winds in the Basin and 
subsequent transport into the Coachella Valley through the Banning Pass during the 2021- 
2023 May–October smog seasons. At stations near where most ozone precursors are 
emitted (source region), ozone peaks occur just after mid-day on average. This peak 
corresponds to the peak of incoming solar radiation and therefore the peak of ozone 
production via chemical reactions. Ozone peaks near the emissions source region are not as 
high as those further downwind, due to the time required for ozone to form. From Los 
Angeles to Banning, ozone peaks occur later in the day as ozone and ozone precursors are 
transported downwind and ozone-forming reactions continue. At Palm Springs and Indio, 
ozone concentrations mostly plateau below the levels measured in Banning, between late 
morning and early evening. This suggests there is little additional ozone buildup downwind 
of Banning in the Coachella Valley itself. Any new ozone formed within the Coachella valley 
is approximately counter-balanced by enhanced atmospheric dispersion caused by intense 
daytime heating.  
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Figure 7: Average Hourly Profile of 3-Year (2021–2023 May–October) Ozone Concentrations 
along the Ozone Precursor Transport Route into the Coachella Valley 

Palm Springs also shows higher morning ozone concentrations when compared to the 
concentrations in the morning in the South Coast Air Basin closer to the main emissions 
source areas (i.e., Los Angeles and Rubidoux). The stations in the Basin have more local 
NOx emissions (mostly from mobile sources) that titrate ozone during nighttime whereas 
the Coachella Valley has limited local NOx emissions to titrate the ozone at night.  

7.2. Meteorology and Emissions 

Ozone concentrations are heavily dependent on meteorological conditions. High ozone 
concentrations and the number of days exceeding the federal ozone standards are greatest 
in the late spring and summer months, with no exceedances of any ozone standard during 
the winter in the Coachella Valley. Ozone concentrations are a strong function of season for 
several reasons. First, the rate of the reactions that produce ozone in the atmosphere 
proceeds faster at higher temperatures. Second, elevated temperatures lead to increased 
precursor concentrations – the chemicals that react together to form ozone - by hastening 
the evaporation of VOCs into the air. Third, ozone concentrations are also dependent on 
sunlight intensity and duration, which are stronger during the summer months. Finally, the 
stability of the atmosphere also influences ozone concentrations as strong inversions limit 
mixing with the upper atmosphere, leading to elevated concentrations at the surface. The 
temperature inversion typically forms above the planetary boundary layer (PBL) during 
daytime creating a “cap” that limits vertical mixing. The depth of the mixed layer within the 
PBL controls the amount of dilution and thus is one factor that determines ozone 
concentrations. The mixed layer is deeper when there is more atmospheric turbulence 
generated due to heating of the surface and due to wind shear caused by high winds.   

Year-to-year changes in meteorology can alter transport patterns, leading to changes in 
precursors and upwind ozone entering the Coachella Valley. Elevated temperatures and 
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reduced atmospheric mixing can also contribute to additional ozone formation. In addition, 
the North American Monsoon, which can increase humidity and afternoon thunderstorms 
in the Coachella Valley between July and September can also affect ozone concentrations. 

Biogenic VOC emissions (those emitted by vegetation) may also exhibit large year-to-year 
variations. Vegetation is a large source of VOCs, especially during summer months. 
Vegetative growth is highly dependent on rainfall during the winter and spring, which 
exhibits significant year-to-year variations throughout California. Crops can be grown from 
January through December in Riverside, upwind of the Coachella Valley, based on data 
from www.almanac.com. This long growing season indicates that biogenic VOC emissions 
can be high year-round. 

7.3. Non-Event Pollutant and Meteorology Trends 
“Non- event” refers to May 30 - August 29 from 2019-2023, except for July 14 and 15, 2023, 

even though there may be other wildfire smoke impacted days within that historical 

period. Section 11, titled “Interactions of Wildfire Emissions, Meteorology, and Pollutant 

Concentrations,” contains more information on non-event pollutant and meteorology 

relationships, such as pollution roses,  ozone vs temperature, carbon monoxide (CO) : 

nitrogen oxides (NOx) ratios and particulate matter less than 2.5 micrometers in diameter 

(PM2.5) measured with regulatory monitors and PurpleAir sensors, in Palm Springs.  

8. Wildfire Description for Rabbit, Reche, and Highland Wildfires 

This section addresses Sections 2, 4, and Appendix A1, C of the Guidance on the Preparation 
of Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations.  

The Rabbit, Reche, and Highland Wildfires all started near the Coachella Valley on July 14, 
2023. These fires contributed significantly to the ozone exceedances of the NAAQS ozone 8-
hour 1997 Standard measured at the Banning Airport and Palm Springs – Fire Station 
monitoring stations during July 14 2023 through July 15, 2023.  

The locations of the Rabbit, Reche, and Highland Wildfires are shown in Figure 8. Burn 
perimeters are from the National Interagency Fire Center. 

http://www.almanac.com/
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://data-nifc.opendata.arcgis.com/datasets/nifc::event-polygon-1/explore?location=33.863473%2C-116.911167%2C10.95
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Figure 8: Map of fire and monitor locations. The red polygons are fire perimeters. 

Figure 9 shows the land use types within the burn areas of the Rabbit, Reche, and Highland 
Wildfires. Parcel-level land use data were obtained from the Southern California 
Association of Governments 2019 Annual Land Use map service, updated in 2021. The 
areas within the burn areas are predominantly vacant, open space, and recreation with 
some industrial, transportation, communications, and utilities use. However, not all areas 
designated as industrial or transportation, communications, and utilities are developed. 
See aerial imagery in Figures 10 through 12. Wildfires that predominantly occur on 
wildland, which is predominantly vacant land where structures, if any, are widely 
scattered, are considered natural events per 40 CFR 50.1(k) (n), and (o). Thus, the Rabbit, 
Reche, and Highland Wildfires can be considered natural events. See section 28 for 
additional details. 

https://hub.scag.ca.gov/datasets/ea9fda878c1947d2afac5142fd5cb658_0/about
https://hub.scag.ca.gov/datasets/ea9fda878c1947d2afac5142fd5cb658_0/about
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-1
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Figure 9: Land-use types within the burn areas of the Rabbit, Reche, and Highland Fires. 

 

8.1. Highland Fire 

A wildfire called the Highland Fire was first reported on July 14, 2023 at 14:57 Local Time, 
which is 13:57 Pacific Standard Time (PST). The fire burned 105 acres before being 
extinguished on July 17, 2023. The fire was reported at 33.907342 degrees latitude and -
116.946498 degrees longitude. As of July 24, 2024, the Cal Fire Highland Fire Incident 
Report lists the cause of the Highland Fire as under investigation. Further details about the 
Highland Fire can be found in Section 34.1. 

As shown in Figure 10, the Highland Fire was a wildfire that occurred on areas classified as 
vacant and open space and recreation. This satisfies the US E.P.A. criteria of a wildfire 
occurring on wildland, see Section 4.2 of EPA’s Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations and 
40 CFR 50.1(k) (n), and (o). Figure 10 shows the burn perimeter for the Highland Fire 

https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-1
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overlaid on Esri World Imagery; the blue areas represent Protected Areas as defined by the 
U.S. Geological Survey (USGS) Gap Analysis Project (GAP), 2022. The protected areas are 
dedicated to the preservation of biological diversity and to other natural, recreation and 
cultural uses. 

 

Figure 10: Burn perimeter for the Highland Fire. 

The Highland Fire burned a total of 105 acres. Table 6 shows the daily progression of the 
Highland Fire, and more information can be found at 
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire. 

https://leaflet-extras.github.io/leaflet-providers/preview/#filter=Esri.WorldImagery
https://services.arcgis.com/v01gqwM5QqNysAAi/arcgis/rest/services/Fee_Manager/FeatureServer
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
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Table 6: Fire progression summary for the Highland Fire. 

Date 
1-Day 

Growth 
(acres) 

Notes Fire Website 

2023-07-14 105 

Last status update of 2023-07-14 

indicated 105 acres had been burned 

(fire started on 2023-07-14).  

https://www.fire.ca.gov/inci
dents/2023/7/14/highland-
fire and 
https://www.fire.ca.gov/inci
dents/2023/7/14/highland-
fire/updates/3fcb3b8a-
3a74-42bc-9531-
c4249fe2b146  

2023-07-15 0 

Last status report for 2023-07-15 

indicated 150 acres had been burned. 

However, the reports from July 16 and 

17 indicate 105 acres, suggesting that 

the 150 was a typographical error and 

should have been 105 and that the fire 

did not grow after July 14.  

https://www.fire.ca.gov/inci
dents/2023/7/14/highland-
fire and 
https://www.fire.ca.gov/inci
dents/2023/7/14/highland-
fire/updates/b77a178e-
ead1-4191-b2e5-
5929399d4a17  

 

8.2. Rabbit Fire 

A wildfire called the Rabbit Fire was first reported on July 14, 2023 at 15:30 Local Time, 
which is 14:30 PST. The fire burned 8,283 acres before being extinguished on July 22, 2023. 
The fire was reported at 33.889467 degrees latitude and -117.070916 degrees longitude. 
As of July 24, 2024, the Cal Fire Rabbit Fire Incident Report lists the cause of the Rabbit Fire 
as under investigation. Further details about the Rabbit Fire can be found in Section 34.2. 

As shown in Figure 11, the Rabbit Fire was a wildfire that occurred primarily on areas 
classified as vacant and open space and recreation with subsets of the burn area classified 
for industrial and transportation, communications, and utilities. However, the majority of 
the fire occurred on undeveloped land and according to the Cal Fire Rabbit Fire Incident 
Report, no structures were destroyed. Images taken by the Desert Sun show the area 
impacted by the fire to be open, undeveloped land, see Sections 10 and 36. KTLA quoted 
Capt. Richard Cordova with Cal Fire/Riverside County Fire as saying “The only good news 
about that fire is that it’s an open area, so there are no homes, so we have no evacuation 
orders or warnings put in place,” see Sections 10 and 36. Therefore, the majority of the 
Rabbit fire was a wildfire occurring on wildland, see Section 4.2 of EPA’s Guidance on the 
Preparation of Exceptional Events Demonstrations for Wildfire Events that May Influence 
Ozone Concentrations and 40 CFR 50.1(k) (n), and (o). Figure 11 shows the burn perimeter 

https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/3fcb3b8a-3a74-42bc-9531-c4249fe2b146
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/3fcb3b8a-3a74-42bc-9531-c4249fe2b146
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/3fcb3b8a-3a74-42bc-9531-c4249fe2b146
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/3fcb3b8a-3a74-42bc-9531-c4249fe2b146
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/3fcb3b8a-3a74-42bc-9531-c4249fe2b146
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/b77a178e-ead1-4191-b2e5-5929399d4a17
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/b77a178e-ead1-4191-b2e5-5929399d4a17
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/b77a178e-ead1-4191-b2e5-5929399d4a17
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/b77a178e-ead1-4191-b2e5-5929399d4a17
https://www.fire.ca.gov/incidents/2023/7/14/highland-fire/updates/b77a178e-ead1-4191-b2e5-5929399d4a17
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.desertsun.com/picture-gallery/news/fires/2023/07/15/photos-fire-crews-fight-rabbit-fire-near-moreno-valley/12258224002/
https://ktla.com/news/local-news/fast-moving-wildfire-erupts-in-riverside-county/
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-1
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for the Rabbit Fire overlaid on Esri World Imagery; the blue areas represent Protected 
Areas as defined by the U.S. Geological Survey (USGS) Gap Analysis Project (GAP), 2022. 

 

Figure 11: Burn perimeter for the Rabbit Fire. 

The Rabbit Fire burned a total of 8,283 acres. Table 7 shows the daily progression of the 
Rabbit Fire, and more information can be found at 
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire. 

https://leaflet-extras.github.io/leaflet-providers/preview/#filter=Esri.WorldImagery
https://services.arcgis.com/v01gqwM5QqNysAAi/arcgis/rest/services/Fee_Manager/FeatureServer
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
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Table 7: Fire progression summary for the Rabbit Fire. 

Date 
1-Day 

Growth 
(acres) 

Notes Fire Website 

2023-07-14 2,815 

Last status update of 2023-07-14 
indicated that 2,815 acres had 
burned (and fire started on 2023-
07-14).  

https://www.fire.ca.gov/incide
nts/2023/7/14/rabbit-fire and 
https://www.fire.ca.gov/incide
nts/2023/7/14/rabbit-
fire/updates/4d6594c1-f46d-
489f-a06a-21cb91473ee1  

2023-07-15 4,785 

Last status report for 2023-07-15 
indicated that 7,600 acres had 
burned. Subtracting acres from 
previous day (7600-2815) gives 
4,785 acres.  

https://www.fire.ca.gov/incide
nts/2023/7/14/rabbit-fire and 
https://www.fire.ca.gov/incide
nts/2023/7/14/rabbit-
fire/updates/a3bcfd1a-3bad-
4153-9ef4-a9792e935700  

 

8.3. Reche Fire 

A wildfire called the Reche Fire was first reported on July 14, 2023 at 12:58 Local Time, 
which is 11:58 PST. The fire burned 437 acres before being extinguished on 2023-07-21. 
The fire was reported at 33.9835 degrees latitude and -117.2169 degrees longitude. As of 
July 24, 2024, the Cal Fire Reche Fire Incident Report lists the cause of the Reche Fire as 
under investigation. Further details about the Reche Fire can be found in Section 34.3.  

As shown in Figure 9, the Reche Fire was a wildfire that occurred primarily on areas 
classified as vacant with a small subset of the burn area classified as single family 
residential. NBC Los Angeles News described the area as “lightly populated with both 
single-family houses and mobile homes.” NBC Los Angeles News also reported that “[a]t 
least one home and outbuildings” were in the path of the fire (see news article “Crews work 
to get handle on Reche Fire in Moreno Valley” by NBC Los Angeles and Section 36). 
However, the majority of the Reche fire was a wildfire occurring on wildland, see Section 
4.2 of EPA’s Guidance on the Preparation of Exceptional Events Demonstrations for 
Wildfire Events that May Influence Ozone Concentrations and 40 CFR 50.1(k) (n), and (o). 
Figure 12 shows the burn perimeter for the Reche Fire overlaid on Esri World Imagery; the 
blue areas represent Protected Areas as defined by the U.S. Geological Survey (USGS) Gap 
Analysis Project (GAP), 2022. 

https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/4d6594c1-f46d-489f-a06a-21cb91473ee1
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/4d6594c1-f46d-489f-a06a-21cb91473ee1
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/4d6594c1-f46d-489f-a06a-21cb91473ee1
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/4d6594c1-f46d-489f-a06a-21cb91473ee1
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/a3bcfd1a-3bad-4153-9ef4-a9792e935700
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/a3bcfd1a-3bad-4153-9ef4-a9792e935700
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/a3bcfd1a-3bad-4153-9ef4-a9792e935700
https://www.fire.ca.gov/incidents/2023/7/14/rabbit-fire/updates/a3bcfd1a-3bad-4153-9ef4-a9792e935700
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
https://www.nbclosangeles.com/news/local/brush-fire-burns-about-50-acres-in-moreno-valley/3188137/
https://www.nbclosangeles.com/news/local/brush-fire-burns-about-50-acres-in-moreno-valley/3188137/
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/app/details/CFR-2023-title40-vol2/CFR-2023-title40-vol2-sec50-1
https://leaflet-extras.github.io/leaflet-providers/preview/#filter=Esri.WorldImagery
https://services.arcgis.com/v01gqwM5QqNysAAi/arcgis/rest/services/Fee_Manager/FeatureServer
https://services.arcgis.com/v01gqwM5QqNysAAi/arcgis/rest/services/Fee_Manager/FeatureServer
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Figure 12: Burn perimeter for the Reche Fire. 

The Reche Fire burned a total of 437 acres. Table 8 shows the daily progression of the 
Reche Fire, and more information can be found at 
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire. 

https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
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Table 8: Fire progression summary for the Reche Fire. 

Date 
1-Day 

Growth 
(acres) 

Notes Fire Website 

2023-07-14 437 
Fire started and grew to 437 
acres on 2023-07-14.  

https://www.rvcfire.org/inciden
ts/fact-sheets/RECHE-07-2023  
and  
https://www.fire.ca.gov/incident
s/2023/7/14/reche-fire  

2023-07-15 0 

Fire did not expand from size 
on 2023-07-14 and was 50% 
contained in last update from 
2023-07-15.  

https://www.rvcfire.org/inciden
ts/fact-sheets/RECHE-07-2023 
and 
https://www.fire.ca.gov/incident
s/2023/7/14/reche-fire  

9. Public Notification during Event 

This section addresses Sections 2 and 6.1 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

Air agencies are required to “notify the public promptly whenever an event occurs or is 
reasonably anticipated to occur which may result in the exceedance of an applicable air 
quality standard,” see 40 CFR 50.14(c)(1)(i) and Section 6.1 of Guidance on the Preparation 
of Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations. South Coast AQMD meets this requirement by issuing daily forecasts 
(www.aqmd.gov/forecast) and air quality advisories (www.aqmd.gov/advisory) along with 
providing real-time location-specific air quality index values on the South Coast AQMD 
webpage (www.aqmd.gov/aqimap) and mobile app (www.aqmd.gov/mobileapp). Push 
notifications can also be configured by app users when air quality reaches pre-defined 
levels. The forecasts for July 14-15, 2023 are shown in Section 35. See also Final Particulate 
Matter Exceptional Events Mitigation Plan for the South Coast Air Basin and Coachella 
Valley for more information about how South Coast AQMD implements the mitigation 
requirements of 40 CFR §51.930; note that this mitigation plan is for particulate matter as 
no mitigation plan is currently required for ozone in Coachella Valley, but the majority of 
these measures apply to both particulate matter and ozone. 

South Coast AQMD primarily relies on the daily forecast for communicating expected ozone 
concentrations to the public and only issues ozone advisories for extreme multi-day events 
as portions of the South Coast AQMD jurisdiction (i.e., the Inland Empire region of the 
South Coast Air Basin) observe over 100 ozone exceedances per year. The threshold for 
issuing an ozone advisory also depends on the time of year and the recent history of ozone 
advisory issuance. For example, an advisory is typically issued for the first major ozone 

https://www.rvcfire.org/incidents/fact-sheets/RECHE-07-2023
https://www.rvcfire.org/incidents/fact-sheets/RECHE-07-2023
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
https://www.rvcfire.org/incidents/fact-sheets/RECHE-07-2023
https://www.rvcfire.org/incidents/fact-sheets/RECHE-07-2023
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
https://www.fire.ca.gov/incidents/2023/7/14/reche-fire
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.govinfo.gov/content/pkg/CFR-2023-title40-vol2/pdf/CFR-2023-title40-vol2-sec50-14.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
http://www.aqmd.gov/forecast
http://www.aqmd.gov/advisory
http://www.aqmd.gov/aqimap
http://www.aqmd.gov/mobileapp
https://www.aqmd.gov/docs/default-source/public-notices/exceptional-events/final_pm25_pm10_mitigation-plan_2024_submit_to_carb.pdf?sfvrsn=6
https://www.aqmd.gov/docs/default-source/public-notices/exceptional-events/final_pm25_pm10_mitigation-plan_2024_submit_to_carb.pdf?sfvrsn=6
https://www.aqmd.gov/docs/default-source/public-notices/exceptional-events/final_pm25_pm10_mitigation-plan_2024_submit_to_carb.pdf?sfvrsn=6
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-51/subpart-Y/section-51.930
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event of the season to remind residents to check the daily/hourly forecast and reeducate 
the public on how to protect their health during poor air quality. To avoid possible public 
apathy inherent in over-messaging, South Coast AQMD staff will try to reserve advisories 
for the two to four most significant ozone events of the year. Table 9 shows a chart for AQI 
from AQI Basics | AirNow.gov. South Coast AQMD may issue an ozone advisory when 
several consecutive days of Unhealthy or Very Unhealthy AQI in the jurisdiction are 
anticipated, and these tend to coincide with prolonged heat waves. Because of widespread 
areas of Unhealthy and Very Unhealthy AQI predicted in the South Coast Air Basin, South 
Coast AQMD staff issued an ozone advisory on July 13, 2023 in effect for July 14-18 for 
large portions of the South Coast Air Basin and the Coachella Valley (which includes Palm 
Springs), see the advisory press release and the National Weather Service (NWS) Air Alert. 
While the advisory did include the Coachella Valley, Unhealthy or Very Unhealthy AQI 
levels were only expected in the South Coast Air Basin. The forecasted MDA8 for Coachella 
Valley for July 14, 2023 was 0.084 ppm (Unhealthy for Sensitive Groups) and the observed 
MDA8 was 0.093 ppm. For July 15, 2023, the forecasted MDA8 was 0.068 ppm (Moderate) 
and the observed MDA8 was 0.086 ppm.  

Table 9: AQI Basics for Ozone and Particle Pollution. Source: AQI Basics | AirNow.gov. 

 

Within hours of the fires starting, South Coast AQMD issued smoke advisories on both July 
14 and 15, 2023 (in effect July 14-16). The advisory issued July 14 stated that air quality 
levels may reach Unhealthy for Sensitive Groups to Unhealthy AQI levels in areas impacted 
by wildfire smoke, while the advisory issued July 15 indicated AQI may reach Unhealthy to 
Hazardous levels. The advisories issued by South Coast AQMD were 1) posted on the South 
Coast AQMD homepage, 2) accessible through the South Coast AQMD smart phone app, 3) 
emailed to subscribers using the U.S. E.P.A. Enviroflash system, 4) provided to local media 
outlets in the form of a press release, 5) widely reported by local news media as shown in 
Section 10, and 6) distributed as Air Quality Alerts by the San Diego National Weather 

https://www.airnow.gov/aqi/aqi-basics/
http://www.aqmd.gov/docs/default-source/news-archive/2023/ozone-july-13-2023.pdf?sfvrsn=6
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQASGX&e=202307132041
https://www.airnow.gov/aqi/aqi-basics/
http://www.aqmd.gov/docs/default-source/news-archive/2023/smoke-july-14-2023.pdf?sfvrsn=4
http://www.aqmd.gov/docs/default-source/news-archive/2023/ext-smoke-july-15-2023.pdf?sfvrsn=6
https://www.aqmd.gov/
https://www.aqmd.gov/
http://www.aqmd.gov/mobileapp
https://www.enviroflash.info/signup.cfm
http://www.aqmd.gov/home/news-events/news-and-media/current-news
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Service Forecast Office on both July 14 and July 15. The advisories included information 
about the health impacts of air pollution and recommendations for minimizing personal 
exposure, e.g., staying inside with windows closed. The Press Releases of the advisories are 
shown in Section 35 and are also archived by South Coast AQMD.  

10. News Articles 

This section addresses Sections 2, 3, and 5 of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations. See Appendix 36 for screenshots of the news articles discussed below. 

The Reche fire was first reported around 1 PM on July 14, 2023 near the border of San 
Bernardino and Riverside Counties according to NBC Los Angeles News. Additionally, “[a]t 
least one home and outbuildings” were in the path of the Reche Fire and that the area was 
“lightly populated with both single-family and mobile homes”.  

The Desert Sun presented several images of the Rabbit fire and firefighting efforts, 
including an image of ground-level smoke near Beaumont, CA.  

KTLA mentioned the advisory issued by the South Coast AQMD and reported that “Heavy 
smoke from all three wildfires in the area has created extremely poor visibility and air 
quality for residents.”  

A Patch news article summarizes several fires burning in Southern California in mid-July, 
2023, including the Rabbit, Reche, and Highland fires. The article also mentions the smoke 
advisory issued by South Coast AQMD. 

On July 17, 2023, the Desert Sun reported that “Winds will continue to push any remaining 
smoke from the Rabbit Fire toward the eastern part of the county, including the Coachella 
Valley, and may result in unhealthy air quality levels for sensitive groups.” 

11. Interactions of Wildfire Emissions, Meteorology, and Pollutant 
Concentrations 

This section addresses Section 2, 3.4.2, and 3.5.2 of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations. 

11.1. Pollution Timeseries with Wind Vectors at Banning and 
Palm Springs 

Banning is about 8 miles east of the largest (Rabbit) fire, or 1 hour of travel time given the 8 
mph surface winds measured that afternoon (see Figure 8 and Sections 24 and 25). As seen 
in Figure 13, PM2.5 at Banning rose by 2PM PST on July 14 and continued to rise into the 
night, consistent with smoke transport.  

https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQASGX&e=202307150201
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AQASGX&e=202307151834
http://www.aqmd.gov/home/news-events/news-and-media/current-news
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.nbclosangeles.com/news/local/brush-fire-burns-about-50-acres-in-moreno-valley/3188137/
https://www.desertsun.com/picture-gallery/news/fires/2023/07/15/photos-fire-crews-fight-rabbit-fire-near-moreno-valley/12258224002/
https://ktla.com/news/local-news/fast-moving-wildfire-erupts-in-riverside-county/
https://patch.com/california/across-ca/socal-fires-latest-homes-remain-evacuated-thousands-acres-burn-0
https://www.desertsun.com/story/news/fires/2023/07/17/rabbit-fire-near-beaumont-almost-8000-acres-heat-air-quality-warnings-in-effect/70420599007/
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Palm Springs is a further 18 miles to the east-southeast of Banning. Eight mph winds would 
typically require about two more hours of travel time to reach there. CO levels in Palm 
Springs started rising between 3 and 4 PM PST and continued to rise into the night, which 
is also consistent with the expected time of smoke impacts. Ozone rose significantly during 
that same period. After peaking at 4 PM PST,  ozone levels dropped as dusk approached due 
to the lack of photochemical activity, despite the presence of added precursors. Since NOx 
remained elevated throughout the night, most remaining ground level ozone would have 
been titrated.  

Forward HYSPLIT4 trajectory analysis shows direct smoke transport to the Palm Springs 
area from 4 PM PST on July 14 to 2 AM PST on July 15. The CO and NOx concentrations 
began to rise around 4 PM PST and peaked at 2 AM PST before gradually declining. The 
ozone concentrations rose sharply at 4 PM PST on July 14 and remained elevated through 
the afternoon and then decreased due to a lack of photochemical activity. Forward 
HYSPLIT trajectory analysis also shows that there was recirculation within and near the 
Coachella Valley bringing smoke transport to the Palm Springs area again from 4 AM to 6 
AM PST on July 15, which is consistent with the MDA8 period starting at 7 AM PST. Section 
12.1 demonstrates that a 7 AM PST start time for an MDA8 is highly atypical. Backward 
trajectories demonstrate smoke transport to the Palm Springs area for 19 of the 25 hours 
from 2 PM PST on July 14 through 2 PM PST on July 15. Summaries of the HYSPLIT 
trajectory analysis are included in Table 10 (forward trajectory) and Table 11 (backward 
trajectory) and in the narrative below. Section 15 and 16 contain more detailed 
information about the HYSPLIT analysis. 

The 4 PM PST rise in CO, NOx, and ozone on July 14, 2023 is consistent with forward 
HYSPLIT trajectories that indicate smoke transport from the Reche and Highland Fires 
arriving in the Palm Springs area, as discussed in Sections 15.1 and 15.3. As shown in Table 
10 and Table 11, HYSPLIT analyses show transport during the majority of hours between 4 
PM on July 14 and 2 PM on July 15. 

 

 

4 https://www.ready.noaa.gov/HYSPLIT.php 
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Table 10: Hour-by-hour summary of the forward HYSPLIT analysis. All times are in PST.  

Forward 
Launch 
Times 

Smoke 
Arrival 
Time to 
Palm 
Springs 
Area 

Fire Source Supporting 
Section 

Comment 

12:00 and 
14:00 on July 
14 

16:00 on 
July 14 

Reche, 
Highland 

15.1, 15.3 O3, NOx, CO 
increase 

13:00, 15:00, 
16:00 on July 
14 

17:00 on 
July 14 

All 15.2, 15.4, 15.5 Elevated O3, 
NOx, CO 

15:00, 16:00 
on July 14 

18:00 on 
July 14 

All 15.4, 15.5 Elevated O3, 
NOx, CO 

17:00 on July 
14 

19:00 on 
July 14 

All 15.6 Elevated O3, 
NOx, CO 

17:00, 18:00, 
19:00 on July 
14 

20:00 on 
July 14 

All 15.6, 15.7, 15.8 Elevated NOx, 
CO 

18:00, 19:00 
on July 14 

21:00 on 
July 14 

All 15.7, 15.8 Elevated NOx, 
CO 

18:00, 19:00, 
20:00 on July 
14 

22:00 on 
July 14 

All 15.7, 15.8, 15.9 Elevated NOx, 
CO 

19:00, 20:00 
on July 14 

23:00 on 
July 14 

All 15.8, 15.9 Elevated NOx, 
CO 

19:00, 20:00 
on July 14 

00:00 on 
July 15 

All 15.8, 15.9 Elevated NOx, 
CO 

20:00 on July 
14 

01:00 on 
July 15 

Highland, 
Rabbit 

15.9 Elevated NOx, 
CO 

20:00, 22:00, 
23:00 on July 
14 

02:00 on 
July 15 

Highland, 
Rabbit 

15.9, 15.11, 15.12 Peak NOx, CO 

- 03:00 on 
July 15 

none - - 

12:00 on July 
14 

04:00 on 
July 15 

Reche 15.1 Re-circulating 
smoke 

12:00 on July 
14 

05:00 on 
July 15 

Reche 15.1 Re-circulating 
smoke 

12:00 on July 
14 

06:00 on 
July 15 

Reche 15.1 Re-circulating 
smoke 

- 07:00 to 
13:00 on 
July 15 

None - - 

17:00 on July 
14 

14:00 on 
July 15 

Rabbit 15.6  
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Table 11: Hour-by-hour summary of the backward HYSPLIT analysis. All times are in PST. 

Time of trajectory 
passing near burn 
areas 

Smoke Arrival 
Time to Palm 
Springs Area 

Fire Source Supporting Section 

14:00 on July 14 15:00 on July 14 Highland 16.3 

Between 14:00 and 
15:00 on July 14 

16:00 on July 14 Highland 16.4 

Between 15:00 and 
16:00 on July 14 

17:00 on July 14 Highland 16.5 

Between 15:00 and 
17:00 on July 14 

18:00 on July 14 All 16.6 

Between 14:00 and 
18:00 on July 14 

19:00 on July 14 All 16.7 

Between 17:00 and 
19:00 on July 14 

20:00 on July 14 Rabbit, Highland 16.8 

Between 15:00 and 
20:00 on July 14 

21:00 on July 14 Rabbit, Highland 16.9 

Between 17:00 and 
21:00 on July 14 

22:00 on July 14 All 16.10 

Between 19:00 and 
22:00 on July 14 

23:00 on July 14 All 16.11 

Between 20:00 and 
23:00 on July 14 

00:00 on July 15 Rabbit, Highland 16.12 

Between 16:00 and 
19:00 on July 14 

01:00 on July 15 Rabbit, Highland 16.13 

Between 16:00 and 
20:00 on July 14 

02:00 on July 15 Highland 16.14 

Between 16:00 and 
19:00 on July 14 

03:00 on July 15 Rabbit, Highland 16.15 

Between 16:00 and 
19:00 on July 14 and 
02:00 on July 15 

04:00 on July 15 Rabbit, Highland 16.16 

Between 19:00 and 
20:00 on July 14 

06:00 on July 15 Highland 16.18 

16:00 on July 14 07:00 on July 15 Rabbit, Highland 16.19 

16:00 on July 14 10:00 on July 15 Rabbit, Highland 16.22 

Between 16:00 and 
20:00 on July 14 

11:00 on July 15 Rabbit, Highland 16.23 

16:00 on July 14 13:00 on July 15 Rabbit, Highland 16.25 
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The west-southwest surface winds at Banning and northwest winds at Palm Springs 
continued through the night of July 14 - 15. A surface wind reversal happened at both sites 
after daybreak on July 15, with light east winds continuing through mid-afternoon. Palm 
Springs ozone spiked in the morning and the highest 8-hour average on July 15 was during 
the 7AM- 2PM period and not the customary afternoon hours that are typically associated 
with photochemical ozone production. See Section 12.1 for further information about 
typical diurnal patterns for ozone at Palm Springs. Figure 15 shows running 8-hour average 
concentrations for Palm Springs. This graph indicates that without the 7 and 8 AM PST 
measurements, the site would not have exceeded the NAAQS on July 15, which is atypical 
for the diurnal pattern at this site. It is very likely that recirculation in the Coachella Valley 
of precursors emitted from the fires resulted in ozone formation after sunrise on July 15. 
Though vertical wind measurements are not made in the area, it is very likely that ozone 
formed from precursors released the previous day remained in the overnight residual 
layer, and then mixed down to the surface when the nocturnal inversion broke.  

  

Figure 13: NOx, PM2.5 and O3 timeseries from July 14-15, 2023 in Banning, overlaid with 
wind vectors. Solid vertical black lines on July 14 are fire start times. Nighttime hours are 

shaded grey. CO is not measured here. Times are shown in PST. 
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Figure 14: NOx, CO and O3 timeseries from July 14-15, 2023, in Palm Springs, overlaid with 
wind vectors. Solid vertical black lines on July 14 are fire start times. Nighttime hours are 

shaded grey. Hourly PM2.5 measurements are not made here. Times are shown in PST. 

 

  

Figure 15: Running 8-hour average ozone concentrations for Palm Springs monitor. Hour is in 
PST. 

Additional evidence to support this is found in the timing of an ozone increase at a higher 
elevation ozone monitor in Joshua Tree National Park- Black Rock, located over 1000m 
higher than and 28km northeast of the Palm Springs ozone monitor. Figure 16 shows the 
site locations, and Figure 17 shows the measured ozone concentrations.. Even though at a 
lower concentration than Palm Springs, the uncharacteristic ozone increase on the morning 
of July 15 at the higher elevation sites is consistent with a residual plume aloft overnight. It 
is also seen on the morning of July 16th but not observed on other days, when ozone peaks 
at both sites are more consistent with afternoon photochemical ozone production and 
overnight decline. A comparison of ozone at Palm Springs and Joshua Tree National Park-
Black Rock is provided in Figure 17, to demonstrate that they normally measure similar 
ozone levels and did not deviate outside the historical norms during the fire event. This is 
consistent with both sites being impacted by smoke from the same wildfires.  
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Figure 16: Locations of Palm Springs and Joshua Tree National Park- Black Rock ozone 
monitors. 

 

Figure 17: Timeseries highlighting the uncharacteristic morning ozone increase on July 15.  

Joshua Tree- Black Rock (1243m) 

Palm Springs (171m) 
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Figure 18: Comparison of ozone at Palm Springs and Joshua Tree National Park- Black Rock 
between June-August, 2019-2023 

 

During the morning of July 15, Banning ozone also exhibited similar behavior but not as 
pronounced as Palm Springs, and the MDA8 at Banning did not encompass morning hours. 

Light east winds continued throughout the morning in Palm Springs, gradually flushing out 
pollution through mid-afternoon. Ozone appears to decline slower than CO and NOx, 
possibly because measured ozone is the sum of the residual ozone being flushed out, and 
any photochemically produced ozone formation that commences concurrently in the 
morning. Palm Springs winds then shifted to northwesterly, causing an increase in CO, NOx 
and ozone. The late afternoon ozone rebound could be a mixture of the same ozone plume 
recirculating back from west to east, as well as typical afternoon photochemical production 
given the very hot temperatures (max 116ºF; see Sections 24 and 25) and the wildfire 
smoke in the eastern South Coast Air Basin. Northwest winds on the afternoon of July 15 
place Palm Springs downwind of the South Coast Air Basin, which contained significant 
levels of smoke due to smoke production on July 15. 

11.2. PM2.5 Federal Reference Method Data at Palm Springs 

Figure 19 shows that the FRM (Federal Reference Method) PM2.5 concentration at Palm 
Springs of 26.2 µg/m³ on July 14, 2023 was the highest such measurement for the May 30 
to August 29 period for the years 2019-2023. A PM2.5 measurement of 26.2 µg/m³ is 
atypical for this site, which suggests an atypical emissions source, such as the nearby 
Rabbit, Reche, and Highland Wildfires. The second highest PM2.5 concentration observed 
on July 23, 2023 was the result of a regional windblown dust event, when PM10 and PM2.5 
concentrations at several sites in the Coachella Valley were elevated. As this is FRM data, 



 
 

 57 

hourly concentrations are not available. However, concentrations likely would have been 
low in the morning and then increased in the afternoon as the smoke entered the Palm 
Springs area, similar to the nearby PurpleAir sensors shown in Figure 21. None of the other 
data in Figure 19 is known to have been influenced by wildfires. There was no FRM PM2.5 
measurement at Palm Springs on July 15, 2023.  

 

Figure 19: Five-year May 30 to August 29 timeseries of PM2.5 for Palm Springs POC 1.  

Note that 'Event' in the legend refers to the Rabbit, Reche, and Highland Wildfires. The NAAQS 
for daily PM2.5 is 35 µg/m³, but with rounding, a value of 35.4 µg/m³ attains the standard 
(see National Ambient Air Quality Standards for Particulate Matter). ‘98th P’ refers to the 98th 
percentile of the data shown. 

 

11.3. PM2.5 Sensors Close to Palm Springs 
Since continuous regulatory PM2.5 measurements were not available at Palm Springs, 
PurpleAir sensor archives within 7 miles were queried to confirm if PM2.5 levels during the 
event were elevated over their historical norms. Only two nearby PurpleAir sensors had at 
least three years of historical data (locations shown in Figure 20), and EPA’s PurpleAir 
calibration formula was applied to their hourly data. Figure 21 shows how the PM2.5 levels 
on July 14 and 15 (red trace) compared against the historical 5th to 99th percentiles 

https://www.federalregister.gov/documents/2013/01/15/2012-30946/national-ambient-air-quality-standards-for-particulate-matter
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between June-August in the past few years. Not only are the event concentrations very 
much higher than their historical high values, but their temporal pattern is very similar to 
CO measured at Palm Springs (Figure 14). This is also consistent with the presence of 
smoke. The PurpleAir PM2.5 concentrations increase sharply starting at 4PM and 6PM PST 
on July 14th at the Movie Colony and Cathedral Cove sites, respectively. This timing is 
consistent with smoke transport times of 2-4 hours from the fires. PM2.5 levels remain 
elevated above their historical norms until 10AM PST on July 15th and rise again from 5-
6PM PST on July 15th. This is coincident with the 5PM increase of CO at Palm Springs. The 
elevated PM2.5 overnight and in the morning of July 15th provides strong evidence that 
smoke recirculated in the Coachella Valley overnight and in the morning, continuing to 
impact the Palm Springs area and thus providing the precursors needed for ozone 
formation at sunrise on July 15. 

 

 

Figure 20: Locations of PurpleAir PM2.5 and permanent ozone monitors used in this analysis. 
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Figure 21: Calibrated PurpleAir sensor PM2.5 data close to Palm Springs.  5th to 99th 
percentiles are based on data within ±45 days of the event. The Cathedral Cove and Movie 
Colony sites are 7 and 2 miles south-southeast of the Palm Springs monitor, respectively. 

Times are in PST. Solid vertical black lines on July 14 are fire start times. 

 

11.4. Event vs Non-Event Pollutant Trends at Palm Springs 
 

For most of the two-day period, Palm Springs surface winds were northwesterly, which is 
consistent with onshore flow being channeled by the San Jacinto mountains (Figure 22). 
The elevated ozone during the morning of July 15 during the wind reversal at both sites can 
be seen (red petals during winds with an easterly component).  

 

 

Figure 22: Ozone pollution roses from July 14-15, 2023, in Palm Springs (right) and Banning 
(left) on a map showing fire locations (red polygons on the left). 
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Figure 23 shows ozone pollution roses constructed with all data from June-August 2019-
2023, excluding July 14th and 15th, 2023. The main differences from Figure 22 are the 
absence of hourly ozone > 0.105 ppm (purple petals), and the near absence of elevated (> 
0.085 ppm) concentrations during east wind events. These differences further confirm how 
this smoke event caused Palm Springs’ ozone patterns to deviate from its norms. 

  

 

Figure 23: Non-event ozone pollution roses from all of June-August 2019-2023, excluding July 
14-15, 2023 in Palm Springs (right) and Banning (left). 

 

Figure 24 compares CO levels measured on July 14 and 15 2023 with those measured in 
June through August of 2019-2023. The figure shows event CO levels between the evening 
of July 14 through late morning on July 15, and at night on July 15th were the highest or 
second highest hourly maxima recorded in the 5-year June-August diurnal distribution. 
Since typical concentrations are far below those measured on July 14 and 15, it is unlikely 
that anthropogenic emissions caused the high CO concentrations. This provides strong 
evidence that a large emission source such as a wildfire caused the high CO concentrations 
at Palm Springs. The event CO: NOx ratios (Figure 25) are also elevated above 5-year 
normals between June-August at higher CO and NOx levels but are mostly between the 20:1 
and 100:1 ratio (light blue and green dashed lines). Per EPA guidance the CO:NOx ratios for 
high temperature fossil fuel combustion sources is approximately 4, ranges from 10-20 for 
agricultural burning, and is above 100 for biomass burning5. This 100:1 ratio threshold 
may not be applicable in regions with high anthropogenic NOx levels such as the South 
Coast Air Basin and the Coachella Valley. However, the increased CO: NOx ratio during the 
event is very likely caused by the presence of wildfire smoke that influenced CO and NOx 
measurements.  

 

 

 

5 EPA’s Guidance on the Preparation of Exceptional Events Demonstrations for Wildfire 
Events that May Influence Ozone Concentrations. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf#page=31
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf#page=31


 
 

 61 

 

Figure 24: Event vs non-event diurnal profiles of Palm Springs CO. Boxes= interquartile ranges 
and whiskers = 1.5x interquartile range. Local time in figure is 1 hour ahead of PST. 

 

 

 

Figure 25: CO vs NOx ratios from event and non-event days at Palm Springs. 

 

Figure 26 shows the ozone daily AQI values for 2023 by day of week for the Palm Springs 
monitor from EPA’s Single-year Tile Plot – for Exceptional Events Analysis tool. July 14 and 

https://www.epa.gov/air-quality-analysis/single-year-tile-plot-exceptional-events-analysis
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15, 2023 are two of only three days in 2023 to be in the Unhealthy AQI category. July 15 is 
the only Saturday to reach the Unhealthy AQI category. No data in the plot are in the Very 
Unhealthy or Hazardous AQI categories. This shows that ozone concentrations were 
unusually high on July 14 and 15, 2023. 

 

 

Figure 26: Single-year Tile Plot – for Exceptional Events Analysis, generated July 31, 2024. 

 

11.5. Historical Ozone vs Temperature Relationship at Palm 
Springs 

Figure 27 shows the weekday/ weekend differences between MDA8 O3 vs average 
temperature between 6AM and 5PM PST, over 5 years within the ±45 day period centered 
on the event. Ozone on Friday July 14, 2023 is the second highest of the historical 
concentrations on weekdays, whereas the highest weekday MDA8 was only 0.001 ppm 
more, despite the temperature being 4oF warmer. July 15, 2023 is the highest weekend 
concentration recorded. This demonstrates that ozone was unusually high on both days for 

https://www.epa.gov/air-quality-analysis/single-year-tile-plot-exceptional-events-analysis


 
 

 63 

the temperatures recorded and thus it is unlikely that typical processes that cause high 
ozone such as increased VOC emissions or increased reaction rates due to high 
temperatures alone were the cause of the high ozone concentrations measured on those 
days. 

 

 

 

Figure 27: Historical (5-years, within ±45 days of the event) and event ozone vs daytime 
average temperature relationships by day-of-week at Palm Springs. 

 

11.6. Ozone Levels at Other Monitors in the Palm Springs Region 

The purpose of this section is to provide information about ozone concentrations in the 
region of Palm Springs during the event as context for the narrative conceptual model. 
Figure 28 shows the daily concentrations of several ozone monitors in the Palm Springs 
region. Increases in MDA8 concentrations at Banning and Palm Springs coincide with the 
timing of the Rabbit, Reche, and Highland Wildfires starting on July 14, 2023. Other 
monitoring sites in the vicinity except Banning did not measure exceedances during the 
Rabbit, Reche, and Highland Wildfires. Figure 29 shows the locations of sites considered in 
Figure 28.  
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Figure 28: MDA8 O3 Concentrations at several stations in the Palm Springs region. 

 

 

Figure 29: Stations included in Figure 28.  
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Figure 30 and Figure 31 show the ozone AQI values by site on July 14 and 15, 2023 for the 
Palm Springs monitor from EPA’s Concentration Map – for Exceptional Events Analysis 
tool. July 14 and 15, 2023 are two of only three days in 2023 to be in the Unhealthy AQI 
category. Several monitors in the Riverside and neighboring San Bernardino Counties were 
in the Very Unhealthy or Hazardous AQI categories.  

 

Figure 30: Ozone AQI Map – for Exceptional Events Analysis, for July 14, 2023 in California, 
generated July 31, 2024. 

 

https://www.epa.gov/air-quality-analysis/concentration-map-exceptional-events-analysis?poll=44201&state=06&daterange=07%2F14%2F2023+-+07%2F14%2F2023
https://www.epa.gov/air-quality-analysis/concentration-map-exceptional-events-analysis?poll=44201&state=06&daterange=07%2F14%2F2023+-+07%2F14%2F2023
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Figure 31: Ozone AQI Map – for Exceptional Events Analysis, for July 15, 2023 in California, 
generated July 31, 2024. 

 

 

11.7. Influence of Background Ozone from the South Coast Air 
Basin at Palm Springs 

Evidence in this demonstration clearly shows that smoke was transported from the 

wildfires to Palm Springs but the magnitude of the amount of ozone produced due to the 

fires at Palm Springs depends on the amount of wildfire emissions and other factors. 

Background ozone6 produced due to anthropogenic emissions in the South Coast Air Basin 

upwind of the fire was moderately high on July 14 and 15 and thus this demonstration 

 

6 Background ozone in this context is defined as the ozone entering the Coachella Valley 
from the South Coast Air Basin in the absence of wildfire emissions 

https://www.epa.gov/air-quality-analysis/concentration-map-exceptional-events-analysis?poll=44201&state=06&daterange=07%2F14%2F2023+-+07%2F14%2F2023
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provides evidence that fire emissions caused the ozone exceedances at Palm Springs rather 

than the background ozone transported from the South Coast Air Basin. This section 

presents analyses comparing Palm Springs ozone with background ozone measured in the 

Basin to address this part of the clear causal relationship. The section compares ozone 

downwind of the fire at Palm Springs and Banning Airport, against upwind ozone 

measured at (from west to east): Glendora, Pomona, Mira Loma, Fontana and Riverside- 

Rubidoux (black dots in Figure 6). These sites were selected since they routinely 

experience elevated ozone and were upwind of the fires. Ozone sites in Crestline, Redlands 

and San Bernardino were not used since they do not lie along the Basin-to-Palm Springs 

transport path and/or may have had some smoke impacts. 

Distributions of MDA8 ozone at Palm Springs were compared against these five 

background stations in the South Coast Air Basin, accounting for winds that transport 

ozone from the Basin to Palm Springs, winds in the opposite direction, and mixed winds. 

Wind flows were determined by vector averaging daytime (6AM to 5PM PST) hourly wind 

directions at Banning. Palm Springs was considered to lie downwind of the Basin if winds 

from 210- 330 degrees blew for at least 8 hours in this 12-hr period, at an average of > 5 

mph. Palm Springs was deemed to lie upwind of the Basin on a particular day if winds blew 

from 30 to 150 degrees for at least 8 hours. Winds were considered “mixed” during all 

other combinations of speeds, directions, and durations.  

Figure 32 compares the ozone MDA8 distributions at each site, differentiated by wind 

flows. It can be seen from the rightmost box and whiskers in each panel that Palm Springs 

median and 99th percentile ozone is always lower than the Basin, with non-overlapping 

interquartile ranges when Palm Springs is upwind of the Basin and during mixed flows. 

Palm Springs was downwind of the Basin on July 14, 2023, and recorded the second highest 

concentration measured under such wind conditions (0.093 ppm), which is also higher 

than its 99th percentile of 0.09 ppm (center panel). Although Glendora and Fontana 

recorded higher concentrations that day, they were both below their respective 99th 

percentiles. This suggests that even when upwind sites record higher ozone levels, it is very 

unusual for Palm Springs to record ozone levels as high as that observed on July 14, 2023.  

Since Banning winds on July 15, 2023 were initially easterly and switched to westerly later 

in the day, the overall flow was classified as mixed. The left panel of Figure 32 confirms that 

Palm Springs saw a record high ozone level of 0.086 ppm, which is 0.01 ppm higher than 

the previous maximum for a “mixed” wind flow regime. Ozone at all other Basin sites on 

this day were below their 99th percentiles, except for Fontana which tied its 99th percentile 

of 0.111 ppm. Therefore, Palm Springs ozone on July 15, 2023 under this wind flow regime 

is without historical precedent. This demonstrates that it is unlikely that transport of ozone 

from the background stations caused the high ozone measured on July 14 and 15, 2023 

since ozone concentrations were at a higher percentile in the historical distribution at Palm 

Springs than at the background stations on those days. 
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Figure 32: Basin and Palm Springs MDA8 ozone by wind flows in past 5 years within ±45 days 
of exceedance event. Sites are ordered west to east. 

 

The diurnal profiles of ozone at two upwind stations, Los Angeles – North Main Street and 

Riverside – Rubidoux, was compared with ozone downwind of the fires at Palm Springs and 

Banning Airport to further determine whether transport of background ozone could have 

caused the high ozone measured at Palm Springs. Figure 33 shows the hourly ozone 

measured at each station. On July 14, ozone starts to increase first at Los Angeles – North 

Main Street and Riverside – Rubidoux, while the downwind ozone at Banning Airport and 

Palm Springs remains lower until about 1 PM PST. Then, concentrations spiked first at 

Banning Airport at 2 PM PST and at Palm Springs at 3 PM PST, increasing to levels greater 

than the upwind ozone concentrations. The majority of anthropogenic ozone precursor 

emissions are located in the South Coast Air Basin so it is unusual for ozone to be higher at 

Palm Springs than at sites in the Basin as there is no anthropogenic source that could drive 

such an increase. It is very likely that a large emission source such as the wildfires located 

between the background sites and the impacted sites caused ozone to increase starting at 2 

PM PST. This timing is consistent with the start of the Reche Fire (about noon PST). The 

0.05 ppm ozone increase at Palm Springs from 2 to 4 PM PST is much more rapid than the 

rate of increase at Riverside – Rubidoux. This is not consistent with transport of ozone 

from Riverside – Rubidoux to Palm Springs since the rate of increase should be similar if 

transport drove the Palm Springs concentration. The rapid ozone increase at Palm Springs 

and Banning Airport is consistent with a large increase in ozone precursor emissions such 

as from wildfires.  

On the morning of July 15, the ozone at Banning Airport and Palm Springs spiked rapidly 

before ozone at Riverside – Rubidoux spiked. This is inconsistent with transport of ozone 

from the South Coast Air Basin to Palm Springs and possible transport patterns are 

discussed in detail in Section 11.1.  
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Figure 33: Hourly O3 timeseries for Los Angeles, Riverside, Banning, and Palm Springs for July 
14-15, 2023. Times are in PST. 

 

Figure 34 and Figure 35 show typical diurnal patterns of ozone at Los Angeles – North Main 
Street and Riverside – Rubidoux in the past 5 years along with July 14 and 15, 2023 data. 
The measurements on both July 14 and 15 at Los Angeles – North Main Street are almost all 
within the 95% interval of past measurements, indicating that while ozone was high on 
those days it was not unusually high. This is consistent with minimal wildfire smoke 
impacts at Los Angeles – North Main St., demonstrating that this site is a reasonable choice 
as a “background” site. Figure 35 shows that at Riverside – Rubidoux, the data on July 14 
was also mostly within the 95% interval of past measurements, again indicating that ozone 
was high in the Basin but not unusually high. However, on July 15 ozone spiked above the 
99% interval of past measurements in the morning, indicating that those measurements 
were unusually high. This is consistent with the analysis of Figure 33 and the trajectory 
analysis in Figure 36 and Figure 37, which showed that smoke was transported to the west 
towards Riverside after winds shifted on July 15. See Section 15 for more information 
about the HYSPLIT analysis. The ozone spike at Riverside – Rubidoux provides evidence 
that the emissions from the fire were transported towards Riverside that morning. Thus, 
the ozone spike at Palm Springs on July 15 was likely not caused by transport of ozone 
from the Basin but rather due to emissions from the wildfires. 



 
 

 70 

 

Figure 34: Hourly data for July 14-15, 2023 overlaid on the 5-year diurnal pattern for the 
same time of year (May 30 to August 29) at Los Angeles – N. Main Street POC 1. Times are in 

PST. 

 

 

 

Figure 35: Hourly data for July 14-15, 2023 overlaid on the 5-year diurnal pattern for the 
same time of year (May 30 to August 29) at Riverside - Rubidoux POC 1. Times are in PST. 
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Figure 36: Forward trajectory analysis launched from the Rabbit Fire burn area at 23:00 PST 
on July 14, 2023. Trajectory #16 is highlighted. 

 

 

Figure 37: Time-height plot for trajectory #16, which is highlighted in Figure 36. 

 

Additionally, section 26.3 presents analysis of the difference between Palm Springs and 

background ozone, accounting for meteorological factors that influence ozone 

concentrations at Palm Springs, to demonstrate that ozone transport from the Basin likely 

didn’t cause the high ozone observed at Palm Springs on July 14 and 15, 2023 and that 

ozone at Palm Springs likely would not have exceeded 0.083 ppm on both days without 

wildfire impacts. 

 

12. Historical Analysis for Rabbit, Reche, and Highland Wildfires 
This section addresses Sections 3.2, 3.4, and 3.5 of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations. 

This section analyzes ozone concentrations during the Rabbit, Reche, and Highland 
Wildfires in comparison with other measurements during the same time of year across 
multiple years. The same time of year is taken to be the first day of an ozone exceedance for 
this event minus 45 days to the last day of an ozone exceedance plus 45 days, i.e., May 30 to 
August 29 for the years 2019 to 2023.  

12.1. Historical analysis for Palm Springs - Fire Station POC 1 for 
Rabbit, Reche, and Highland Wildfires 

Figure 38 shows that the ozone concentrations measured during July 14-15, 2023 were 

similar to concentrations during past wildfires. Historical exceedances of the 8-hour 1997 

ozone NAAQS that occurred during known wildfire events with possible smoke influence 

are denoted. A table of these past events with possible influence is shown in Section 37. 

However, there is a decreasing trend in the 4th highest MDA8 values over the past several 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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years due to aggressive NOx and volatile organic compounds (VOC) controls in upwind 

areas, see Figure 39. Therefore, a comparison of the 2023 data to previous years introduces 

some bias.  

 

Figure 38: Five-year May 30 to August 29 timeseries for Palm Springs POC 1.  

Note that 'Event' in the legend refers to the Rabbit, Reche, and Highland Wildfires. The NAAQS 
is 0.08 ppm, but with rounding, a value of 0.084 ppm attains the standard (see Eight-Hour 
Average Ozone Concentrations). ‘98th P’ refers to the 98th percentile of the data shown. 

 

https://www3.epa.gov/region1/airquality/avg8hr.html#:~:text=The%201997%200.08%20ppm%2C%208,%2C%200.084%20due%20to%20rounding
https://www3.epa.gov/region1/airquality/avg8hr.html#:~:text=The%201997%200.08%20ppm%2C%208,%2C%200.084%20due%20to%20rounding
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Figure 39: Long term ozone trend in Coachella Valley. July 14-15, 2023 were excluded. 

Table 12 presents statistics for ozone concentrations at Palm Springs POC 1 for May 30 to 
August 29 for the years 2019 to 2022 and separately for 2023. All the exceedances of the  
8-hour 1997 ozone NAAQS at Palm Springs POC 1 during the Rabbit, Reche, and Highland 
Wildfires have higher concentrations than the non-event 95th percentile for May 30 to 
August 29 for 2023 (0.081 ppm). The lowest event-related ozone exceedance (0.086 ppm) 
is not at least 0.005 ppm higher than the non-event related concentration (0.091 ppm) for 
the same time of year, indicating that a tier 1 analysis is insufficient for this exceptional 
events demonstration (see Section 3.4.1 of Guidance on the Preparation of Exceptional 
Events Demonstration for Wildfire Events that May Influence Ozone Concentrations). The 
downward trend in ozone over time shown in Figure 39 is consistent with the decrease in 
median values in the last two columns of Table 12. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Table 12: Statistics for ozone (ppm) at Palm Springs POC 1 during May 30 to August 29. The 
columns labeled with an ‘e’ do not include ozone exceedances of the 8-hour 1997 ozone 
NAAQS during past events with possible wildfire influence. 

Statistic 2019 - 2022 2023 2019 - 2022 e 2023 e 

Minimum 0.034 0.025 0.034 0.025 

Maximum 0.094 0.093 0.091 0.085 

Median 0.065 0.064 0.065 0.062 

Mean 0.065 0.063 0.065 0.063 

Standard deviation 0.011 0.012 0.010 0.012 

95th Percentile 0.083 0.083 0.082 0.081 

99th Percentile 0.090 0.087 0.085 0.084 

Table 13 shows the percentile rankings of each exceedance of the NAAQS ozone 8-hour 
1997 Standard at Palm Springs - Fire Station POC 1 for May 30 to August 29 for the years 
2019 to 2023 with and without data exclusions. 

Table 13: Percentiles for each ozone exceedance of the 8-hour 1997 ozone NAAQS during the 
Rabbit, Reche, and Highland Wildfires. 

Date 
Concentration 

(ppm) 
Percentile Ranking (no 

data excluded) 
Percentile Ranking 

(events excluded) 

2023-07-14 0.093 99.8 100.0 

2023-07-15 0.086 97.8 99.1 

 

Figure 40 shows the hourly data for July 14 and 15, 2023 overlaid on the 5-year diurnal 
pattern for the same time of year for Palm Springs – Fire Station POC 1. The hours used in 
the MDA8 ozone calculation are highlighted with black circles. For July 14, 2023, six of the 
eight hours used for the MDA8 calculation were at or above the 95th percentile, of which, 
four were above the 99th percentile. The O3 concentration was 0.014 ppm above the 99th 
percentile for hour 16:00 and 0.010 ppm above the 99th percentile for hour 17:00. These 
were also the second and third highest O3 measured at Palm Springs since May 2012 (one 
hour in 2020 was higher), and the second highest O3 measured for hour 16:00 and the 
highest for hour 17:00 since 2012. The O3 concentration was 0.007 ppm above the 99th 
percentile for hour 18:00 and 0.002 ppm above the 99th percentile for hour 19:00. For July 
15, 2023, seven of the eight hours used for the MDA8 calculation were above the 95th 
percentile, of which, six were above the 99th percentile. For hours 07:00 through 12:00, the 
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O3 measurements were 0.008, 0.026, 0.020, 0.007, 0.005, and 0.003 ppm above the 99th 
percentile, respectively. The 08:00 and 09:00 hours were the highest measured for those 
hours of the day since 2008, when monitoring began at Palm Springs. Thus, the hourly 
measurements were exceptionally high on July 14 and 15, 2023 compared with the prior 
15 years. This is especially true for the morning O3 spike on July 15, since O3 has never 
spiked to such magnitude at those hours since monitoring began at Palm Springs. For 
context, the sample sizes for the historical diurnal pattern are shown in  

Figure 41.   

 

 

Figure 40: Hourly data for July 14-15, 2023 overlaid on the 5-year diurnal pattern for the 
same time of year (May 30 to August 29) at Palm Springs – Fires Station POC 1. Local time in 

figure is 1 hour ahead of PST. 
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Figure 41: Hourly sample size for the 5-year diurnal pattern for May 30 to August 29 at Palm 
Springs, shown in Figure 40. Local time in figure is 1 hour ahead of PST. 

Figure 42 shows the historical pattern for the time of the first hour used in the MDA8 
calculation and notes the corresponding times for July 14 and 15, 2023. The most common 
first hour of the MDA8 8-hour time window is noon local standard time, which is 11:00 
PST. For July 14, 2023, the first hour of the MDA8 calculation was 2 PM and is well-within 
the distribution. The Rabbit, Reche, and Highland Wildfires all started in the afternoon on 
July 14, 2023, so an afternoon start time for the MDA8 is consistent with both the typical 
non-event pattern and fire influence. On July 15, 2023, however, the start time for the 
MDA8 was 7 AM local standard time (6:00 PST), at the edge of the historical distribution. 
This is consistent with smoke transport and co-pollutants (see Sections 11 and 15-15.6) 
and is less consistent with the typical diurnal pattern. 

 

 

Figure 42: Historical pattern for the time of the first hour used in the MDA8 calculation and 
the corresponding times for July 14 and 15, 2023 at Palm Springs - Fire Station POC 1. Local 

time in figure is 1 hour ahead of PST. 

 

Figure 43 shows the ozone daily AQI values for 2019 to 2023 for the Palm Springs monitor 
from EPA’s Multiyear Tile Plot – for Exceptional Events Analysis tool. July 14 and 15, 2023 
are two of only three days in 2023 to be in the Unhealthy AQI category. No data in the plot 
are in the Very Unhealthy or Hazardous AQI categories. 

https://www.epa.gov/air-quality-analysis/multiyear-tile-plot-exceptional-events-analysis
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Figure 43: Multiyear Tile Plot – for Exceptional Events Analysis, generated July 31, 2024. 

12.2. Historical analysis for Banning - South Hathaway Street 
POC 1 during Rabbit, Reche, and Highland Wildfires 

Figure 44 shows that the ozone concentrations measured during July 14-15, 2023 were 
similar to concentrations during past wildfires and similar to the highest non-event 
concentrations. Past exceedances of the NAAQS ozone 8-hour 1997 Standard that occurred 
during known wildfire events with possible smoke influence are denoted on the figure. A 
table of these past events is shown in Section 37. 

https://www.epa.gov/air-quality-analysis/multiyear-tile-plot-exceptional-events-analysis
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Figure 44: Five-year May 30 to August 29 timeseries for Banning - South Hathaway Street 
POC 1.  

Note that 'Event' in the legend refers to the Rabbit, Reche, and Highland Wildfires. The NAAQS 
is 0.08 ppm, but with rounding, a value of 0.084 ppm attains the standard (see Eight-Hour 
Average Ozone Concentrations). ‘98th P’ refers to the 98th percentile of the data shown. 

Table 14 presents statistics for ozone concentrations at Banning - South Hathaway Street 
POC 1 for May 30 to August 29 for the years 2019 to 2022 and separately for 2023.  

https://www3.epa.gov/region1/airquality/avg8hr.html#:~:text=The%201997%200.08%20ppm%2C%208,%2C%200.084%20due%20to%20rounding
https://www3.epa.gov/region1/airquality/avg8hr.html#:~:text=The%201997%200.08%20ppm%2C%208,%2C%200.084%20due%20to%20rounding
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Table 14: Statistics for ozone (ppm) at Banning - South Hathaway Street POC 1 during May 
30 to August 29. The columns labeled with an ‘e’ do not include ozone exceedances of the 8-
hour 1997 ozone NAAQS during past events with possible influence. 

Statistic 2019 – 2022 2023 2019 – 2022 e 2023 e 

Minimum 0.034 0.033 0.034 0.033 

Maximum 0.116 0.106 0.116 0.096 

Median 0.070 0.068 0.070 0.067 

Mean 0.071 0.067 0.071 0.066 

Standard deviation 0.014 0.015 0.013 0.014 

95th Percentile 0.093 0.092 0.093 0.090 

99th Percentile 0.107 0.103 0.103 0.095 

Table 15 shows the percentile rankings of each exceedance of the NAAQS ozone 8-hour 
1997 Standard at Banning – South Hathaway Street POC 1 for May 30 to August 29 for the 
years 2019 to 2023 with and without data exclusions. 

Table 15: Percentiles for each ozone exceedance of the NAAQS ozone 8-hour 1997 Standard 
during the Rabbit, Reche, and Highland Wildfires. 

Date 
Concentration 

(ppm) 
Percentile Ranking (no 

data excluded) 
Percentile Ranking 

(events excluded) 

2023-07-14 0.103 0.985 0.989 

2023-07-15 0.106 0.991 0.993 

 

Figure 45 shows the hourly data for July 14 and 15, 2023 overlaid on the 5-year diurnal 
pattern for the same time of year for Banning – South Hathaway Street POC 1. The hours 
used in the MDA8 ozone calculation are highlighted with black circles. For July 14, 2023, six 
of the eight hours used for the MDA8 calculation were at or above the 95th percentile, of 
which, two were above the 99th percentile. For July 15, 2023, five of the eight hours used 
for the MDA8 calculation were above the 95th percentile, of which, four were above the 99th 
percentile. For context, the sample sizes for the historical diurnal pattern are shown in  

Figure 46.  
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Figure 45: Hourly data for July 14-15, 2023 overlaid on the 5-year diurnal pattern for the 
same time of year (May 30 to August 29) at the Banning – South Hathaway Street POC 1. 

Local time in figure is 1 hour ahead of PST. 

 

 

Figure 46: Hourly sample size for the 5-year diurnal pattern for May 30 to August 29 at 
Banning, shown in Figure 45. Local time in figure is 1 hour ahead of PST. 

 

Figure 47 shows the historical pattern for the time of the first hour used in the MDA8 
calculation and notes the corresponding times for July 14 and 15, 2023. The most common 
first hour of the MDA8 8-hour time window is 11 AM local standard time, which is 10:00 
PST. For July 14, 2023, the first hour of the MDA8 calculation was 2 PM and is well-within 
the distribution. The Rabbit, Reche, and Highland Wildfires all started in the afternoon of 
July 14, 2023, so an afternoon start time for the MDA8 is consistent with both the typical 
non-event pattern and fire influence. On July 15, 2023, the start time for the MDA8 was 
noon local standard time (11:00 PST), matching the historical distribution.  
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Figure 47: Historical pattern for the time of the first hour used in the MDA8 calculation and 
the corresponding times for July 14 and 15, 2023 at Banning – South Hathaway Street POC 1. 

Local time in figure is 1 hour ahead of PST. 

13. Q/D Analysis for July 14, 2023 

The emissions over distance (Q/D) analysis is based on Section 3.5.1 of EPA’s Guidance on 
the Preparation of Exceptional Events Demonstrations for Wildfire Events that May 
Influence Ozone Concentrations, referred to below as ‘EPA Guidance’. Higher emitting fires 
further away are less important, and lower emitting fires closer to the monitor might 
contribute more ozone. The Q/D value is part of determining which tier of evidence is 
required for an exceptional event.  

13.1. Q/D Analysis for Banning – South Hathaway Street POC 1 
Station for July 14, 2023 

Table 16 shows the aggregate Q/D analysis for the Banning – South Hathaway Street POC 1 
Station for July 14, 2023 using the method described in Step 7 of Section 3.5.1 of the EPA 
Guidance where distance is the weighted distance. The emissions data and Q/D analysis for 
individual fires is given in Section 38. Q/D values are all less than 100, so a tier three 
analysis is needed for this station for this exceptional events demonstration. As shown in 
Figure 8, the fire locations and the Banning Station are in an area of complex topography. 
Any air parcels traveling from the fire toward the Banning Station would likely have limited 
horizontal dispersion along the transport path, so the Q/D analysis likely underestimates 
the smoke impacts at the Banning Station. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Table 16: Aggregate Q/D values for the exceedance of the 8-hour 1997 ozone NAAQS at 
Banning - South Hathaway Street POC 1 on July 14, 2023.  

Q/D Date Date Metric 
Sum Q  

(tons/day) 

Distance  

(km) 
Q/D Q/D > 100 

2023-07-13 Prior Date 0   No, zero emissions 

2023-07-14 Date of First Hour 487 18 28 No 

2023-07-14 Date of Last Hour 487 18 28 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Sum Q (tons/day) is the total emissions of all included 
fires for the date shown in the ‘Q/D Date’ column. Distance (km) is the weighted distance 
between the fires and the monitoring station. 

13.2. Q/D Analysis for Palm Springs - Fire Station POC 1 Station 
for July 14, 2023 

Table 17 shows the aggregate Q/D analysis for the Palm Springs - Fire Station POC 1 

Station for July 14, 2023 using the method described in Step 7 of Section 3.5.1 of the EPA 

Guidance where distance is the weighted distance of all relevant fires. The emissions data 

and Q/D analysis for individual fires is given in Section 38. Q/D values are all less than 100, 

so a tier three analysis is needed for this station for this exceptional events demonstration. 

As shown in Figure 8, the fire locations and the Palm Springs Station are separated by a 

steep, narrow canyon. Any air parcels traveling through the canyon would have limited 

horizontal dispersion along the transport path, so the Q/D analysis likely underestimates 

the smoke impacts at the Palm Springs Station.  

Table 17: Aggregate Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 
Standard at Palm Springs – Fire Station POC 1 on July 14 2023.  

Q/D Date Date Metric 
Sum Q  

(tons/day) 

Distance 

(km) 
Q/D Q/D > 100 

2023-07-13 Prior Date 0   No, zero emissions 

2023-07-14 Date of First Hour 487 47 10 No 

2023-07-14 Date of Last Hour 487 47 10 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
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the day before the ozone exceedance. Sum Q (tons/day) is the total emissions of all included 
fires for the date shown in the ‘Q/D Date’ column. Distance (km) is the weighted distance 
between the fires and the monitoring station. 

14. Q/D Analysis for July 15, 2023 

The Q/D analysis is based on Section 3.5.1 of EPA’s Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations, referred to below as ‘EPA Guidance’. 

14.1. Q/D Analysis for Banning - South Hathaway Street POC 1 
Station for July 15, 2023 

Table 18 shows the aggregate Q/D analysis for the Banning - South Hathaway Street POC 1 
Station for July 15, 2023 using the method described in Step 7 of Section 3.5.1 of the EPA 
Guidance where distance is the weighted distance. The emissions data and Q/D analysis for 
individual fires is given in Section 39. Q/D values are all less than 100, so a tier three 
analysis is needed for this station for this exceptional events demonstration. 

 

Table 18: Aggregate Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 
Standard at Banning - South Hathaway Street POC 1 on July 15, 2023. 

Q/D Date Date Metric 
Sum Q  

(tons/day) 

Distance 

(km) 
Q/D Q/D > 100 

2023-07-14 Prior Date 487 18 28 No 

2023-07-15 Date of First Hour 693 15 45 No 

2023-07-15 Date of Last Hour 693 15 45 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Sum Q (tons/day) is the total emissions of all included 
fires for the date shown in the ‘Q/D Date’ column. Distance (km) is the weighted distance 
between the fires and the monitoring station. 

14.2. Q/D Analysis for Palm Springs - Fire Station POC 1 Station 
for July 15, 2023 

Table 19 shows the aggregate Q/D analysis for the Palm Springs - Fire Station POC 1 
Station for July 15, 2023 using the method described in Step 7 of Section 3.5.1 of the EPA 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Guidance where distance is the weighted distance. The Q/D analysis for individual fires is 
given in Section 39. Q/D values are all less than 100, so a tier three analysis is needed for 
this station for this exceptional events demonstration.  

Table 19: Aggregate Q/D values for the exceedance of the 8-hour 1997 ozone NAAQS at Palm 
Springs - Fire Station POC 1 on July 15, 2023.  

Q/D Date Date Metric 
Sum Q 

(tons/day) 

Distance 

(km) 
Q/D Q/D > 100 

2023-07-14 Prior Date 487 47 10 No 

2023-07-15 Date of First Hour 693 45 16 No 

2023-07-15 Date of Last Hour 693 45 16 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Sum Q (tons/day) is the total emissions of all included 
fires for the date shown in the ‘Q/D Date’ column. Distance (km) is the weighted distance 
between the fires and the monitoring station. 

Since none of the days and sites met the Q/D thresholds (which is the key factor #1 for, 
Tier 2 demonstrations), key factor #2 criteria was not evaluated. 

 

15. HYSPLIT Forward Trajectories Report for July 14-15, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

The National Oceanic and Atmospheric Administration’s (NOAA) Hybrid Single Particle 
Lagrangian Integrated Trajectory Model (HYSPLIT) was run with high resolution 
meteorological data to track smoke transport from the fires (forward trajectories). Spatial 
resolution even as high as 4km is unable to resolve the terrain around Banning Pass due to 
the 2-4 km width of the pass and steep mountains on both sides exceeding 10,000 ft in 
elevation. Therefore, a high spatial resolution meteorological model was required. 
Pertinent model inputs were: 

• Meteorology: archives of the Weather Research and Forecasting (WRF) model from 
the California and Nevada Smoke and Air Committee (CANSAC), operated by Desert 
Research Institute (DRI) 

o 1.33km horizontal spacing  

o Time resolution: 1 hour 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://cansac.dri.edu/
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o Used only the first 12 hours from each new WRF initialization, from 0Z on 
July 14, 2023 through 12Z on July 15, 2023. 

• New HYSPLIT trajectories are launched every hour. 

• Trajectory length: 24 hrs. 

Forward trajectories before noon PST on July 14, 2023 (as the first fire started) and after 
11 PM PST on July 15, 2023 were not considered. 

Forward trajectories were launched from all grid cells in the native WRF meteorological 
models that fell within the fire perimeters, starting at half the PBL height. This assumes the 
buoyant smoke plume is dispersed within the boundary layer and is more realistic than 
assuming that the plume rises to a fixed height every hour. Trajectories were terminated if 
they approach within 3m above the ground, as proceeding hours of the simulation are 
highly uncertain7. In reality, it is unlikely that all particulate mass would be deposited if an 
air parcel impacted the ground, but since HYSPLIT is unable to resolve further trajectory 
locations, these trajectories were terminated.  

It must be noted that when HYSPLIT is run in trajectory mode, it only tracks the location of 
the plume centerline and not the vertical (z) and lateral (y) dispersion thereof. During 
convective hours or periods of light winds, the respective dispersion coefficients could 
cause the plume to spread substantially from its center. As such a HYSPLIT trajectory 
passing within 2-3 WRF grid cells or a few WRF vertical layers (which have varying 
heights) of a particular location could still potentially impact a particular location. Given 
the large number of trajectories, an interactive map was created to manually select 
pertinent trajectories based on their starting hour. This allows for better visualization of 
relevant information. Relevant maps and the trajectory height above ground level are 
below, and a summary table is provided in Section 11.1.  

15.1. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
12:00 PST 

The Reche Fire started shortly before 12:00 PST and all four of the trajectories launched 
from the Reche Fire burn area passed within approximately 10-15 km of the Palm Springs 
monitor around 16:00 PST at altitudes of 28 m AGL and lower, see Figure 48 and Figure 49. 
This timing corresponds to the increase of CO and NOx shown in Figure 14. The timing of 
the arrival of the trajectories at 16:00 is also consistent with the abrupt increase of ozone 
at Palm Springs from 0.85 ppm at 15:00 to 0.116 ppm at 16:00, see Figure 40. Trajectory 
#4 looped back to within 10-11 km of the Palm Springs monitor on the morning of July 15 
during 04:00 to 06:00 at altitudes of 806 – 862 m AGL (see Figure 50), and Figure 14 shows 

 

7 HYSPLIT cheat sheet: 
https://www.ready.noaa.gov/documents/ppts/Cheat_Sheet_2020.pdf  

https://www.ready.noaa.gov/documents/ppts/Cheat_Sheet_2020.pdf
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that CO and NOx were still elevated during this time. Note that the colors for the 
trajectories do not match between the maps and time-height plot. 

 

Figure 48: Forward HYSPLIT trajectories launched at 12:00 PST on July 14, 2023. 

 

 

Figure 49: Time-height plot for forward HYSPLIT trajectories launched at 12:00 PST on July 
14, 2023. 

 

Figure 50: Forward HYSPLIT trajectories launched at 12:00 PST on July 14, 2023, regional 
view. 
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15.2. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
13:00 PST 

The Reche Fire started before 13:00 PST and three of the trajectories launched from the 
Reche Fire burn area ended at the ground within approximately 10-14 km of the Palm 
Springs monitor around 17:00 PST, Figure 51 and Figure 52. This timing is consistent with 
elevated concentrations of CO and NOx shown in Figure 14 and elevated ozone 
concentrations shown in Figure 40. Note that the colors for the trajectories do not match 
between the maps and time-height plot. 

 

 

Figure 51: Forward HYSPLIT trajectories launched at 13:00 PST on July 14, 2023. 

 

 

Figure 52: Time-height plot for forward HYSPLIT trajectories launched at 13:00 PST on July 
14, 2023. 

15.3. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
14:00 PST 

The Highland and Reche Fires had both started by 14:00 PST, and five of the trajectories 
launched from the Highland Fire burn area ended at the ground within 5 km of the Palm 
Springs monitor around 16:00 PST, see Figure 53 and Figure 54. This timing corresponds 
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to the increase of CO and NOx shown in Figure 14. The timing of the arrival of the 
trajectories at 16:00 is also consistent with the abrupt increase of ozone at Palm Springs 
from 0.85 ppm at 15:00 to 0.116 ppm at 16:00, see Figure 40. Note that the colors for the 
trajectories do not match between the map and time-height plot. 

 

 

Figure 53: Forward HYSPLIT trajectories launched at 14:00 PST on July 14, 2023. 

 

 

Figure 54: Time-height plot for forward HYSPLIT trajectories launched at 14:00 PST on July 
14, 2023. 

 

15.4. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
15:00 PST 

The Highland, Rabbit, and Reche Fires had all started by 15:00 PST. All forward trajectories 
launched at 15:00 from the Highland, Rabbit, and Reche Fires passed within 18 km of the 
Palm Springs Monitor, with most of them passing at a distance between 6-18 km and 
several terminating at the ground, see Figure 55 and Figure 56. Most of them passed closest 
to the Palm Springs monitor at either 17:00 or 18:00 PST. One trajectory from the southern 
edge of the Rabbit Fire passed within 1.3 km of the Palm Springs monitor between 17:00 
and 18:00 PST at an altitude between 1037 and 25 m AGL, see Figure 57. Arrival of the 
trajectories at 17:00 and 18:00 PST is consistent with elevated concentrations of CO, NOx 
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and ozone, see Figure 14. Note that the colors for the trajectories do not match between the 
maps and time-height plots. 

 

Figure 55: Forward HYSPLIT trajectories launched at 15:00 PST on July 14, 2023. 

 

 

Figure 56: Time-height plot for forward HYSPLIT trajectories launched at 15:00 PST on July 
14, 2023. 

 

 

Figure 57: Time-height plot for the forward HYSPLIT trajectory launched at 15:00 PST on July 
14, 2023 that passed closest to the Palm Springs monitor. 

 

15.5. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
16:00 PST 

All forward trajectories launched at 16:00 from the Highland, Rabbit, and Reche Fires 
passed within 18 km of the Palm Springs Monitor, see Figure 58. Five trajectories passed 
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within 7 km at altitudes between 538 and 0 m AGL between 17:00 and 18:00 PST, see 
Figure 59. Arrival of the trajectories between 17:00 and 18:00 PST is consistent with 
elevated concentrations of CO, NOx and ozone, see Figure 14. Note that the colors for the 
trajectories do not match between the map and time-height plot. 

 

Figure 58: Forward HYSPLIT trajectories launched at 16:00 PST on July 14, 2023. 

 

 

Figure 59: Time-height plot for the five forward HYSPLIT trajectories launched at 16:00 PST 
on July 14, 2023 that passed closest to the Palm Springs Monitor. 

 

15.6. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
17:00 PST 

Most of the forward trajectories launched at 17:00 from the Highland, Rabbit, and Reche 
Fires passed through or near the Banning Pass and came within 15 km of the Palm Springs 
monitor, see Figure 60. The trajectories passed closest to the Palm Springs monitor at 
either 19:00 or 20:00 PST. The heights of the trajectories that went through or near the 
Banning Pass were between 474 and 0 m AGL during 19:00 and 20:00 PST and are shown 
in Figure 61. Arrival of the trajectories between 19:00 and 20:00 PST is consistent with 
elevated concentrations of CO, NOx and ozone, see Figure 14. 

Two trajectories (#29 and #20) circled the Coachella Valley, travelling past the Palm 
Springs Monitor to the northern edge of the Salton Sea, and then travelling back north near 
the Palm Springs Monitor, see Figure 62 and Figure 63. The time-height plot for these two 
trajectories is shown in Figure 64. At 14:00 on July 15, Trajectory #29 was within 4 km of 
the Palm Springs monitor at an altitude of 94 m AGL. At 14:00 on July 15, Trajectory #20 
was approximately 10.4 km from the Palm Spring monitor at an altitude of 446 m AGL. The 
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PBL in the Coachella Vally at 14:00 on July 15 was approximately 1 km, so this is well 
within the mixing layer during a convective hour. Note that the colors for the trajectories 
do not match between the maps and time-height plots. 

 

 

Figure 60: Forward HYSPLIT trajectories launched at 17:00 PST on July 14, 2023. 

 

 

Figure 61: Time-height plot for the forward HYSPLIT trajectories launched at 17:00 PST on 
July 14, 2023 that passed in or near Banning Pass toward the Palm Springs area. 
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Figure 62: Forward HYSPLIT trajectories launched at 17:00 PST on July 14, 2023, regional 
view with Trajectory #29 highlighted. 

 

 

 

Figure 63: Forward HYSPLIT trajectories launched at 17:00 PST on July 14, 2023, regional 
view with Trajectory #20 highlighted. 

 

 

Figure 64: Time-height plot for the forward HYSPLIT trajectories #20 and #29 launched at 
17:00 PST on July 14, 2023. 

 

15.7. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
18:00 PST 

Fourteen of the forward trajectories launched at 18:00 from the Highland, Rabbit, and 
Reche Fires passed through or near the Banning Pass and came within 10 km of the Palm 
Springs monitor, see Figure 65. The closest trajectory passed within 0.2 km of the Palm 
Springs monitor. The trajectories passed closest to the Palm Springs monitor between 
20:00 and 22:00 PST. The heights of the trajectories that went through or near the Banning 
Pass into the Palm Springs area were between 479 and 0 m AGL during 20:00 and 22:00 
PST and are shown in Figure 66. Arrival of the trajectories between 20:00 and 22:00 PST is 
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consistent with elevated concentrations of CO and NOx, see Figure 14. Note that the colors 
for the trajectories do not match between the map and time-height plot. 

 

 

Figure 65: Forward HYSPLIT trajectories launched at 18:00 PST on July 14, 2023. 

 

 

Figure 66: Time-height plot for the forward HYSPLIT trajectories launched at 18:00 PST on 
July 14, 2023 that passed in or near Banning Pass toward the Palm Springs area. 

 

15.8. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
19:00 PST 

Most of the forward trajectories launched at 19:00 from the Highland, Rabbit, and Reche 
Fires passed through or near the Banning Pass and came within 15 km of the Palm Springs 
monitor, and most of those ended due to being below 3 m AGL, see Figure 67. The closest 
trajectory passed within 0.2 km of the Palm Springs monitor. The trajectories passed 
closest to the Palm Springs monitor between July 14 at 20:00 PST and July 15 at 00:00 PST. 
The heights of the trajectories that went through or near the Banning Pass into the Palm 
Springs area were between 570 and 0 m AGL during July 14 at 20:00 PST and July 15 at 
00:00 PST and are shown in Figure 73. Arrival of the trajectories between 20:00 PST and 
July 15 at 00:00 PST is consistent with elevated concentrations of CO and NOx, see Figure 
14. Note that the colors for the trajectories do not match between the map and time-height 
plot. 
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Figure 67: Forward HYSPLIT trajectories launched at 19:00 PST on July 14, 2023. 

 

 

Figure 68: Time-height plot for the forward HYSPLIT trajectories launched at 19:00 PST on 
July 14, 2023 that passed in or near Banning Pass toward the Palm Springs area. 

 

15.9. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
20:00 PST 

Twelve of the forward trajectories launched at 20:00 PST from the Highland and Rabbit, 
Fires passed through or near the Banning Pass and came within 15 km of the Palm Springs 
monitor, and most of those ended due to being below 3 m AGL, see Figure 69. Seven 
trajectories passed within 0.6 km of the Palm Springs monitor. The trajectories passed 
closest to the Palm Springs monitor between July 14 at 22:00 PST and July 15 at 02:00 PST. 
The heights of the trajectories that went through or near the Banning Pass into the Palm 
Springs area were between 230 and 0 m AGL during July 14 at 22:00 PST and July 15 at 
02:00 PST and are shown in Figure 70. Arrival of the trajectories between July 14 at 22:00 
PST and July 15 at 02:00 PST is consistent with elevated concentrations of CO and NOx. 
Both CO and NOx concentrations peak at 02:00 PST on July 15, see Figure 14. Note that the 
colors for the trajectories do not match between the map and time-height plot. 
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Figure 69: Forward HYSPLIT trajectories launched at 20:00 PST on July 14, 2023. 

 

 

Figure 70: Time-height plot for the forward HYSPLIT trajectories launched at 20:00 PST on 
July 14, 2023 that passed in or near Banning Pass toward the Palm Springs area. 

 

15.10. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
21:00 PST 

None of the trajectories launched at 21:00 PST from the Reche, Rabbit, or Highland Fires 
reached the Palm Springs area. 

15.11. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
22:00 PST 

Three of the forward trajectories launched at 22:00 PST from the Highland Fire passed 
through the Banning Pass and came within approximately 4 km of the Palm Springs 
monitor, and all of them ended due to being below 3 m AGL, see Figure 71 and Figure 72.  
The trajectories arrived to the Palm Springs area at 02:00 PST on July 15, which is 
consistent with elevated concentrations of CO and NOx. Both CO and NOx concentrations 
peak at 02:00 PST on July 15, see Figure 14. Note that the colors for the trajectories do not 
match between the map and time-height plot. 
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Figure 71: Forward HYSPLIT trajectories launched at 22:00 PST on July 14, 2023. 

 

 

Figure 72: Time-height plot for the forward HYSPLIT trajectories launched at 22:00 PST on 
July 14, 2023 that passed through Banning Pass toward the Palm Springs area. 

15.12. HYSPLIT Forward Trajectories for July 14, 2023 launched at 
23:00 PST 

One of the forward trajectories launched at 23:00 PST from the Highland Fire passed 
through the Banning Pass and reached the ground 4.8 km from the Palm Springs Monitor at 
02:00 PST on July 15, see Figure 73 and Figure 74. This is consistent with elevated 
concentrations of CO and NOx. Both CO and NOx concentrations peak at 02:00 PST on July 
15, see Figure 14. Note that the colors for the trajectories do not match between the map 
and time-height plot. 
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Figure 73: Forward HYSPLIT trajectories launched at 23:00 PST on July 14, 2023. 

 

 

Figure 74: Time-height plot for the forward HYSPLIT trajectory launched at 23:00 PST on July 
14, 2023 that passed through Banning Pass toward the Palm Springs area. 

 

15.13. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
00:00 PST 

None of the trajectories launched at 00:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.14. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
01:00 PST 

None of the trajectories launched at 01:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 
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15.15. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
02:00 PST 

None of the trajectories launched at 02:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.16. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
03:00 PST 

None of the trajectories launched at 03:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.17. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
04:00 PST 

None of the trajectories launched at 04:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.18. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
05:00 PST 

None of the trajectories launched at 05:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.19. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
06:00 PST 

None of the trajectories launched at 06:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.20. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
07:00 PST 

None of the trajectories launched at 07:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.21. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
08:00 PST 

None of the trajectories launched at 08:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.22. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
09:00 PST 

None of the trajectories launched at 09:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 
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15.23. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
10:00 PST 

None of the trajectories launched at 10:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.24. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
11:00 PST 

None of the trajectories launched at 11:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.25. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
12:00 PST 

None of the trajectories launched at 12:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

15.26. HYSPLIT Forward Trajectories for July 15, 2023 launched at 
13:00 PST 

None of the trajectories launched at 13:00 PST on July 15 from the Reche, Rabbit, or 
Highland Fires reached the Palm Springs area. 

 

16. HYSPLIT Back Trajectories Report for July 14-15, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

HYSPLIT was run to track the paths traversed by air parcels arriving at monitoring sites 
(back trajectories) with the same meteorological inputs and model setup explained in 
Section 15.  

A common practice is to start HYSPLIT back trajectories at 50m above monitors. However 
the nighttime PBLs on both days dropped to 30m for several hours, making it a hard choice 
to justify. We also started back trajectories from half the PBL height at the same locations 
but these simulations were not considered further since deep daytime mixing heights (up 
to 1450m) resulted in unrealistic trajectory release heights. While a freshly released plume 
may be capable of mixing throughout the PBL (allowing the use of 0.5xPBL release heights 
for forward trajectories starting at the fires), there is no guarantee that the plume would 
have consistently dispersed several hundred meters vertically from its centerline, during 
the relatively short travel distance between the fires and monitor. As such back trajectories 
were all started at 15m above the locations of a 3 x 3 WRF grid around the Palm Springs 
ozone monitor, at Palm Springs airport, and at two PurpleAir sensors close to Palm Springs 
(see Figure 20). Further, additional trajectories were also launched from several WRF grid 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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cells to the north of the Palm Springs monitor, opposite the entrance to Banning Pass, to 
allow for uncertainties in WRF's handling of accelerating gap winds. 

16.1. HYSPLIT Back Trajectories for July 14, 2023 launched at 
13:00 PST 

The Reche Fire was first reported at 11:58 PST. None of the HYSPLIT back trajectories 
launched from the vicinity of the Palm Springs monitor at 13:00 PST reached the Reche fire 
burn area. 

16.2. HYSPLIT Back Trajectories for July 14, 2023 launched at 
14:00 PST 

The Reche and Highland fires were both burning by 14:00 PST. None of the HYSPLIT back 
trajectories launched from the vicinity of the Palm Springs monitor at 14:00 PST reached 
the burn areas. 

16.3. HYSPLIT Back Trajectories for July 14, 2023 launched at 
15:00 PST 

The Reche, Rabbit, and Highland Fires had all started by 15:00 PST. One of the trajectories 
launched from the northern Coachella Valley came within 10 km of the Highland Fire burn 
area at an altitude of 886 m AGL area at 14:00, shortly after the fire was first reported. The 
trajectories are shown in Figure 75 and Figure 76. Note that the colors for the trajectories 
do not match between the map and time-height plot. 

 

Figure 75: Backward HYSPLIT trajectories launched from northern Coachella Valley at 15:00 
PST on July 14, 2023. 
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Figure 76: Time-height plot for the backward HYSPLIT trajectory launched at 15:00 PST on 
July 14, 2023 that passed closest to the Highland Fire in Figure 75. 

 

16.4. HYSPLIT Back Trajectories for July 14, 2023 launched at 
16:00 PST 

One of the trajectories launched from the northern Coachella Valley came within 6 km of 
the Highland Fire burn area between 15:00 and 14:00 PST. The map and time-height plot of 
this trajectory are shown in Figure 75 and Figure 77, respectively. Note that the colors for 
the trajectories do not match between the two figures. 

 

Figure 77: Backward HYSPLIT trajectories launched from northern Coachella Valley at 16:00 
PST on July 14, 2023. 
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Figure 78: Time-height plot for the backward HYSPLIT trajectory launched at 16:00 PST on 
July 14, 2023 that passed closest to the Highland burn area. 

 

16.5. HYSPLIT Back Trajectories for July 14, 2023 launched at 
17:00 PST 

One of the trajectories launched from the northern Coachella Valley came within 5 km of 
the Highland Fire burn area between 15:00 PST and 16:00 PST. The map and time-height 
plot of this trajectory are shown in Figure 79 and Figure 80, respectively. Note that the 
colors for the trajectories do not match between the two figures. 

 

Figure 79: Backward HYSPLIT trajectories launched from northern Coachella Valley at 17:00 
PST on July 14, 2023. 

 

 

Figure 80: Time-height plot for the backward HYSPLIT trajectory launched at 17:00 PST on 
July 14, 2023 that passed closest to the Highland burn area. 
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16.6. HYSPLIT Back Trajectories for July 14, 2023 launched at 
18:00 PST 

Trajectory #10 launched from the northern Coachella Valley came within 4 km of the Reche 
Fire burn area at 15:00 PST, within 4 km of the Rabbit Fire burn area at 16:00 PST, and 
within 6 km of the Highland Fire between 16:00 and 17:00 PST. Trajectory #9 passed over 
the edge of the Rabbit Fire burn area between 16:00 and 17:00 PST. Trajectory #4 passed 
over the Rabbit Fire burn area between 15:00 and 16:00 PST. Trajectories #3, #5, #6, #7, 
and #8, all passed within 4 km to the south of the Rabbit Fire burn area. Trajectories #3, 
#4, #5, #6, #7, #8, and #9 all passed within 8 km to the south of the Highland Fire burn 
area. The map and time-height plots of these trajectories are shown in Figure 81, Figure 82, 
and  Figure 83, respectively. Note that the colors for the trajectories do not match between 
the figures. 

 

Figure 81: Backward HYSPLIT trajectories launched from northern Coachella Valley at 18:00 
PST on July 14, 2023. 

 

 

Figure 82: Time-height plot for the backward HYSPLIT trajectories launched at 18:00 PST on 
July 14, 2023 that passed south of the Highland burn area. 
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Figure 83: Time-height plot for the backward HYSPLIT trajectory launched at 18:00 PST on 
July 14, 2023 that passed north of the Highland Fire burn area (#10). 

 

16.7. HYSPLIT Back Trajectories for July 14, 2023 launched at 
19:00 PST 

Trajectories #9 and #10 launched from the northern Coachella Valley came within 3 km of 
the Reche Fire burn area at 14:00 PST, within 7 km of the Rabbit Fire burn area at 16:00 
PST, and within 10 km of the Highland Fire between 16:00 and 18:00 PST. Trajectory #8 
passed within 0.2 km of the northern edge of the Rabbit Fire burn area between 16:00 and 
17:00 PST and within 4 km to the north of the Highland Fire between 17:00 and 18:00 PST. 
Trajectory #7 passed over the Rabbit Fire burn area at 17:00 PST and over the Highland 
Fire burn area between 17:00 and 18:00 PST. Trajectories #4, #5, and #6 all passed over 
the Rabbit Fire burn area between 16:00 and 17:00 PST and passed within 1.2 km to the 
south of the Highland Fire burn area between 17:00 and 18:00 PST. The map and time-
height plots of these trajectories are shown in Figure 84, Figure 85, and Figure 86, 
respectively. Note that the colors for the trajectories do not match between the figures. 

 

Figure 84: Backward HYSPLIT trajectories launched from northern Coachella Valley at 19:00 
PST on July 14, 2023. 
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Figure 85: Time-height plot for the backward HYSPLIT trajectories launched at 19:00 PST on 
July 14, 2023 that passed north of the Highland Fire burn area. 

 

Figure 86: Time-height plot for the backward HYSPLIT trajectories launched at 19:00 PST on 
July 14, 2023 that passed over the Rabbit Fire burn area. 

 

16.8. HYSPLIT Back Trajectories for July 14, 2023 launched at 
20:00 PST 

Trajectory #4 passed over the Rabbit Fire burn area at 17:00 PST and within 1.3 km of the 
Highland Fire between 18:00 and 19:00 PST. Trajectory #5 remained within 5 km of the 
Rabbit Fire burn area between 15:00 and 18:00 PST and passed within 5.3 km to the north 
of the Highland Fire at 19:00 PST. Trajectory #6 passed within 8 km of the Highland Fire 
burn area at 18:00 PST. The map and time-height plot of these trajectories are shown in 
Figure 87 and Figure 88 respectively. Note that the colors for the trajectories do not match 
between the figures. 
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Figure 87: Backward HYSPLIT trajectories launched from northern Coachella Valley at 20:00 
PST on July 14, 2023. 

 

 

Figure 88: Time-height plot for the backward HYSPLIT trajectories #4, #5, and #6 launched 
at 20:00 PST on July 14, 2023. 

 

16.9. HYSPLIT Back Trajectories for July 14, 2023 launched at 
21:00 PST 

Trajectory #4 remained within approximately 4.2 km of the Rabbit Fire burn area during 
15:00 to 18:00 PST and then passed within approximately 3 km of the Highland Fire burn 
area between 18:00 and 19:00 PST. Trajectories #5, #6, #7, and #8 all passed within 4 km 
of both the Rabbit and Highland Fire burn areas between 19:00 and 20:00. The map and 
time-height plot of these trajectories are shown in Figure 89 and Figure 90 respectively. 
Note that the colors for the trajectories do not match between the figures. 
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Figure 89: Backward HYSPLIT trajectories launched from northern Coachella Valley at 21:00 
PST on July 14, 2023. 

 

 

Figure 90: Time-height plot for the backward HYSPLIT trajectories #4, #5, #6, #7, and #8 
launched at 21:00 PST on July 14, 2023. 

 

16.10. HYSPLIT Back Trajectories for July 14, 2023 launched at 
22:00 PST 

Trajectory #6 passed within approximately 8 km of the Reche Fire burn area between 
18:00 to 19:00 PST, passed directly over the Rabbit Fire burn area at 20:00, and then 
passed within 0.2 km of the Highland Fire burn area between 20:00 and 21:00 PST. 
Trajectory #4 passed directly over the Rabbit Fire burn area between 17:00 and 18:00 and 
then passed within 1 km of the Highland Fire burn area between 18:00 and 19:00 PST. 
Trajectory #7 passed directly over the Rabbit Fire burn area and within 1.2 km of the 
Highland Fire burn area between 20:00 and 21:00 PST. Trajectories #5, #8, and #9 all 
passed within 5.2 km of both the Rabbit and Highland Fire burn areas between 20:00 and 
21:00 PST. The map and time-height plot of these trajectories are shown in Figure 91 and 
Figure 92, respectively. Note that the colors for the trajectories do not match between the 
figures. 



 
 

 108 

 

Figure 91: Back HYSPLIT trajectories launched at 22:00 PST on July 14, 2023. 

 

 

Figure 92: Time-height plot for the backward HYSPLIT trajectories #4, #5, #6, #7, #8, and #9 
launched at 22:00 PST on July 14, 2023. 

 

16.11. HYSPLIT Back Trajectories for July 14, 2023 launched at 
23:00 PST 

Trajectories #5 and #6 both passed within 10 km of the Reche Fire burn area between 
19:00 and 20:00 PST then passed within 4 km of both the Rabbit and Highland Fire burn 
areas between 21:00 and 22:00 PST. Trajectories #4 and #7 passed within 9 km of both the 
Rabbit and Highland Fire burn areas between 19:00 and 22:00 PST. The map and time-
height plot of these trajectories are shown in Figure 93 and Figure 94, respectively. Note 
that the colors for the trajectories do not match between the figures. 
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Figure 93: Back HYSPLIT trajectories launched at 23:00 PST on July 14, 2023. 

 

 

Figure 94: Time-height plot for the backward HYSPLIT trajectories #4, #5, #6, and #7 
launched at 23:00 PST on July 14, 2023. 

 

16.12. HYSPLIT Back Trajectories for July 15, 2023 launched at 
00:00 PST 

Trajectories #5 and #6 both passed within 9 km of both the Rabbit and Highland Fire burn 
areas between 20:00 and 23:00 PST. The map and time-height plot of these trajectories are 
shown in Figure 95 and Figure 96, respectively. Note that the colors for the trajectories do 
not match between the figures. 

 



 
 

 110 

 

Figure 95: Back HYSPLIT trajectories launched at 00:00 PST on July 15, 2023. 

 

 

Figure 96: Time-height plot for the backward HYSPLIT trajectories #5 and #6 launched at 
00:00 PST on July 15, 2023. 

 

16.13. HYSPLIT Back Trajectories for July 15, 2023 launched at 
01:00 PST 

Trajectory #5 remained within 4.2 km of the Rabbit Fire burn area from 16:00 to 18:00 on 
July 14 and then passed within 4 km of the Highland Fire burn area between 18:00 and 
19:00 on July 14. The map and time-height plot of this trajectory are shown in Figure 97 
and Figure 98, respectively. Note that the colors for the trajectories do not match between 
the figures. 
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Figure 97: Back HYSPLIT trajectories launched at 01:00 PST on July 15, 2023. 

 

 

Figure 98: Time-height plot for the backward HYSPLIT trajectory #5 launched at 01:00 PST 
on July 15, 2023. 

 

16.14. HYSPLIT Back Trajectories for July 15, 2023 launched at 
02:00 PST 

Trajectories #2, #15, and #21 came within 7.5 km of the Highland Fire burn area at 16:00 
on July 14, passed through Banning Pass, and circled within the Coachella Valley. 
Trajectories #4 and #5 passed within 9.5 km of the Highland Fire burn area between 19:00 
and 20:00 PST. The map and time-height plot of this trajectory are shown in Figure 99 and 
Figure 100, respectively. Note that the colors for the trajectories do not match between the 
figures. 
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Figure 99: Back HYSPLIT trajectories launched at 02:00 PST on July 15, 2023. 

 

 

Figure 100: Time-height plot for the backward HYSPLIT trajectory #2, #4, #5, #15, and #21 
launched at 02:00 PST on July 15, 2023. 

 

16.15. HYSPLIT Back Trajectories for July 15, 2023 launched at 
03:00 PST 

Trajectories #18, #19, and #20 remained within 6 km of the Rabbit Fire burn area during 
16:00 and 18:00 PST on July 14, and then passed within 3 km of the Highland Fire burn 
area between 18:00 and 19:00 PST on July 14.The map and time-height plot of this 
trajectory are shown in Figure 101 and Figure 102, respectively. Note that the colors for 
the trajectories do not match between the figures. 
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Figure 101: Back HYSPLIT trajectories launched at 03:00 PST on July 15, 2023. 

 

 

Figure 102: Time-height plot for the backward HYSPLIT trajectory #18, #19, and #20 
launched at 03:00 PST on July 15, 2023. 

 

16.16. HYSPLIT Back Trajectories for July 15, 2023 launched at 
04:00 PST 

Trajectory #3 remained within 4 km of the Rabbit Fire burn area during 16:00 and 18:00 
PST on July 14, and then passed within 4 km of the Highland Fire burn area between 18:00 
and 19:00 PST on July 14. Trajectory #4 passed within 3.2 km of the Highland Fire burn 
area at 02:00 on July 15. The map and time-height plot of this trajectory are shown in 
Figure 103 and Figure 104, respectively. Note that the colors for the trajectories do not 
match between the figures. 
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Figure 103: Back HYSPLIT trajectories launched at 04:00 PST on July 15, 2023. 

 

 

Figure 104: Time-height plot for the backward HYSPLIT trajectory #3 and #4 launched at 
04:00 PST on July 15, 2023. 

 

16.17. HYSPLIT Back Trajectories for July 15, 2023 launched at 
05:00 PST 

None of the HYSPLIT back trajectories launched from the vicinity of the Palm Springs 
monitor at 05:00 PST passed within 10 km of the burn areas. 

 

16.18. HYSPLIT Back Trajectories for July 15, 2023 launched at 
06:00 PST 

Trajectory #11 passed within 8.2 km of the Highland Fire burn area between 19:00 and 
20:00 PST on July 14. The map and time-height plot of this trajectory are shown in Figure 
105 and Figure 106, respectively. Note that the colors for the trajectories do not match 
between the figures. 
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Figure 105: Back HYSPLIT trajectories launched at 06:00 PST on July 15, 2023. 

 

 

Figure 106: Time-height plot for the backward HYSPLIT trajectory #11 launched at 06:00 
PST on July 15, 2023. 

 

16.19. HYSPLIT Back Trajectories for July 15, 2023 launched at 
07:00 PST 

Trajectory #8 passed within 9 km of both the Rabbit and Highland Fire burn areas at 16:00 
on July 14. The map and time-height plot of this trajectory are shown in Figure 107 and 
Figure 108, respectively. Note that the colors for the trajectories do not match between the 
figures. 
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Figure 107: Back HYSPLIT trajectories launched at 07:00 PST on July 15, 2023. 

 

 

Figure 108: Time-height plot for the backward HYSPLIT trajectory #8 launched at 07:00 PST 
on July 15, 2023. 

 

16.20. HYSPLIT Back Trajectories for July 15, 2023 launched at 
08:00 PST 

None of the HYSPLIT back trajectories launched from the vicinity of the Palm Springs 
monitor at 08:00 PST passed within 10 km of the burn areas. 

16.21. HYSPLIT Back Trajectories for July 15, 2023 launched at 
09:00 PST 

None of the HYSPLIT back trajectories launched from the vicinity of the Palm Springs 
monitor at 09:00 PST passed within 10 km of the burn areas. 
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16.22. HYSPLIT Back Trajectories for July 15, 2023 launched at 
10:00 PST 

Trajectory #16 was within 4.5 km of the Highland Fire burn area and within 8 km of the 
Rabbit Fire burn area at 16:00 on July 14, see Figure 109. Trajectory #2 was approximately 
9 km from both the Rabbit and Highland Fire burn areas at 16:00 on July 14, see Figure 
110. The time-height plot of this trajectory is shown in Figure 111. Note that the colors for 
the trajectories do not match between the maps and time-height plot. 

 

 

 

Figure 109: Back HYSPLIT trajectories launched at 10:00 PST on July 15, 2023 with 
Trajectory #16 highlighted. 
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Figure 110: Back HYSPLIT trajectories launched at 10:00 PST on July 15, 2023 with 
Trajectory #2 highlighted. 

 

 

Figure 111: Time-height plot for the backward HYSPLIT trajectory #2 and #16 launched at 
10:00 PST on July 15, 2023. 

 

16.23. HYSPLIT Back Trajectories for July 15, 2023 launched at 
11:00 PST 

Trajectory #10 was within 9 km of the Rabbit Fire burn area from 16:00 to 19:00 on July 14 
and within 7 km of the Highland Fire burn area between 19:00 and 20:00 on July 14. The 
map and time-height plot of this trajectory are shown in Figure 112 and Figure 113, 
respectively. Note that the colors for the trajectories do not match between the figures. 
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Figure 112: Back HYSPLIT trajectories launched at 11:00 PST on July 15, 2023 with 
Trajectory #10 highlighted. 

 

Figure 113: Time-height plot for the backward HYSPLIT trajectory #10 launched at 11:00 
PST on July 15, 2023. 

 

16.24. HYSPLIT Back Trajectories for July 15, 2023 launched at 
12:00 PST 

None of the HYSPLIT back trajectories launched from the vicinity of the Palm Springs 
monitor at 12:00 PST on July 15 passed within 10 km of the burn areas. 

 

16.25. HYSPLIT Back Trajectories for July 15, 2023 launched at 
13:00 PST 

Trajectory #11 was approximately 3 km from the Highland Fire burn area and 7.3 km from 
the Rabbit Fire burn area at 16:00 PST on July 14, see Figure 114. Trajectory #3 was within 
9 km of both the Rabbit and Highland Fire burn areas at 16:00 PST on July 14, see Figure 
115. The time-height plot of these trajectories are shown in Figure 116. Note that the colors 
for the trajectories do not match between the maps and time-height plot. 
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Figure 114: Back HYSPLIT trajectories launched at 13:00 PST on July 15, 2023 with 
Trajectory #11 highlighted. 

 

 

Figure 115: Back HYSPLIT trajectories launched at 13:00 PST on July 15, 2023 with 
Trajectory #3 highlighted. 
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Figure 116: Time-height plot for the backward HYSPLIT trajectory #3 and #11 launched at 
13:00 PST on July 15, 2023. 

 

16.26. HYSPLIT Back Trajectories for July 15, 2023 launched at 
14:00 PST 

None of the HYSPLIT back trajectories launched from the vicinity of the Palm Springs 
monitor at 14:00 PST on July 15 passed within 10 km of the burn areas. 

17. HMS Report for July 14, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

On July 14, 2023, the Hazard Mapping System (HMS)8 polygons, labeled as light density 
during 02:00 PM to 06:00 PM Local Standard time6, which is 01:00 PM to 05:00 PM PST 
overlapped both the HMS fire detections for the Rabbit, Reche, and Highland Wildfires and 
the Palm Springs Station (Figure 117). The burn perimeters reported by the National 
Interagency Fire Center9 align with the HMS fire detections. This alignment is consistent 
with the fires influencing the Palm Springs station, contributing to the observed 
enhancement in ozone levels on July 14, 2023. 

 

 

8 Hazard Mapping System Fire and Smoke Product. 

9 National Interagency Fire Center Event Polygon.  

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.ospo.noaa.gov/Products/land/hms.html#data
https://data-nifc.opendata.arcgis.com/datasets/nifc::event-polygon-1/explore?location=33.863479%2C-116.911167%2C10.95
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Figure 117: HMS smoke polygon with light density and HMS fire pixels (red triangles) in the 
afternoon (from 02:00 PM to 06:00PM Local Standard time6, which is 01:00 PM to 05:00PM 

PST) of 07/14/23. The dark red polygons represent the burn perimeters for the dates of 
07/14/23 and 07/15/23, reported by the National Interagency Fire Center. The blue circle 

indicates the Palm Springs AQS station. 

18. Satellite Report for July 14, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

Figure 118 shows a NASA Worldview visible satellite image taken on July 14, 2023. The 
Aqua satellite passes overhead at approximately 1:30 PM Local Standard time10, which is 
12:30 PST, approximately 1.5 hours after the Reche Fire started and before the Highland 

 

10 Earth Observing System, Key Aqua Facts. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://eospso.nasa.gov/missions/aqua


 
 

 123 

and Rabbit Fires started. This image is too early in the fire progression to show smoke 
impacts on the Palm Springs station. 

 

Figure 118: NASA Worldview visible satellite image for July 14, 2023. 

Note: The orange dots in the black rectangle indicate Fires and Thermal Anomalies related to 
the Reche Fire. The blue star indicates the approximate location of the Palm Springs monitor. 
The plume in the blue dashed rectangle south of Palm Springs is likely clouds given that the 
same plume does not appear in the concurrent Satellite aerosol optical depth (AOD) image 
and it does not appear to originate from any known fire locations. 

19. AOD Report for  July 14, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

Figure 119 shows the NASA Worldview Multi-Angle Implementation of Atmospheric 
Correction (MAIAC) Aerosol Optical Depth image taken on July 14, 2023. The Aqua satellite, 
which contains the MAIAC instrument, passes overhead at 1:30 PM Local Standard time11, 
which is 12:30 PST, approximately 1.5 hours after the Reche Fire started and before the 
Highland and Rabbit Fires started. This image is too early in the fire progression to show 
smoke impacts on the Palm Springs station. 

 

11 Earth Observing System, Key Aqua Facts. 

https://worldview.earthdata.nasa.gov/?v=-118.80138032253804,32.494516999388345,-114.38774720131865,34.68983972374486&l=Reference_Labels_15m,Reference_Features_15m,Coastlines_15m,MODIS_Combined_Thermal_Anomalies_All,MODIS_Combined_MAIAC_L2G_AerosolOpticalDepth(hidden),VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor,MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2023-07-14-T17%3A51%3A09Z
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://eospso.nasa.gov/missions/aqua
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Figure 119: NASA Worldview MAIAC Aerosol Optical Depth image for July 14, 2023. 

Note: The orange dots in the black rectangle indicate Fires and Thermal Anomalies related to 
the Reche Fire. The blue star indicates the approximate location of the Palm Springs monitor. 

20. HMS Report for July 15, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

On July 15, 2023, the burn perimeters reported by the National Interagency Fire Center12 
aligns with the Hazard Mapping System (HMS)13 satellite product (Figure 120). HMS 
polygons categorized as heavy density and medium density do not cover the Palm Springs 
Station. However, the HMS polygons with light density do overlap with the Palm Springs 
Station, indicating a potential impact of smoke in that area. The HMS polygons are drawn 
from satellite imagery collected throughout the day during the periods of 02:00 AM – 08:00 
AM, 01:00 PM – 04:30 PM, and 01:00 PM – 05:00 PM Local Standard time6 , for light, 
medium, and heavy smoke, which are 01:00 AM – 07:00 AM, 12:00 PM – 03:30 PM, and 
12:00 PM – 04:00 PM PST on July 15, 2023. 

 

 

 

12 National Interagency Fire Center Event Polygon. 

13 Hazard Mapping System Fire and Smoke Product. 

https://worldview.earthdata.nasa.gov/?v=-118.80138032253804,32.494516999388345,-114.38774720131865,34.68983972374486&l=Reference_Labels_15m,Reference_Features_15m,Coastlines_15m,MODIS_Combined_Thermal_Anomalies_All,MODIS_Combined_MAIAC_L2G_AerosolOpticalDepth,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor,MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2023-07-14-T17%3A51%3A09Z
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://data-nifc.opendata.arcgis.com/datasets/nifc::event-polygon-1/explore?location=33.863916%2C-116.911167%2C10.95
https://www.ospo.noaa.gov/Products/land/hms.html#data
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Figure 120: HMS smoke polygons for light, medium and heavy density and HMS fire pixels (red 
triangles) during the periods of 02:00 AM – 08:00 AM, 01:00 PM – 04:30 PM, and 01:00 PM – 

05:00 PM Local Standard time6 , respectively, which are 01:00 AM – 07:00 AM, 12:00 PM – 
03:30 PM, and 12:00 PM – 04:00 PM PST on July 15, 2023. The dark red polygons represent 
the burn perimeters for the dates of 07/14/23 and 07/15/23, reported by the Interagency 

Fire Center. Blue circle indicates the location of the Palm Springs AQS station. 

21. Satellite Report for July 15, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

Figure 121 shows a NASA Worldview visible satellite image taken on July 15, 2023 and 
indicates smoke in the vicinity of the Reche, Rabbit, and Highland Fires. There are no 
obvious smoke plumes near the Palm Springs station, however, the Aqua satellite passes 
overhead at 1:30 PM Local Standard time14, which is 12:30 PST, and the HYSPLIT analysis 

 

14 Earth Observing System, Key Aqua Facts. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://eospso.nasa.gov/missions/aqua
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(see Sections 15-15.6) shows that some HYSPLIT trajectories for other times are consistent 
with transport from the fires to the Palm Springs monitor. See Sections 8 and 11 for more 
information about the status of the fires, winds, and pollutant concentrations around 1:30 
PM. 

 

Figure 121: NASA Worldview visible satellite image for July 15, 2023. 

Note: The black rectangle encompasses the burn areas for the Reche, Rabbit, and Highland 
Fires. The orange dots in the black rectangle indicate Fires and Thermal Anomalies related to 
the Rabbit Fire. The blue star indicates the approximate location of the Palm Springs monitor.  

22. AOD Report for July 15, 2023 
This section addresses Section 3.4.2 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

Figure 122 shows the NASA Worldview MAIAC Aerosol Optical Depth image taken on July 
15, 2023 and indicates high AOD values in the vicinity of the Reche, Rabbit, and Highland 
Fires and somewhat elevated AOD values in the Coachella Valley. The Aqua satellite, which 
contains the MAIAC instrument, passes overhead at 1:30 PM Local Standard time15, which 
is 12:30 PST, and the HYSPLIT analysis (see Sections 15-15.6) indicates that air parcels 
arriving at the Palm Springs monitoring station around that time predominantly originated 
from the southeast of the monitor, bringing residual smoke that lingered in the Coachella 
Valley from  July 14, 2023 back towards the monitor.  

 

15 Earth Observing System, Key Aqua Facts. 

https://worldview.earthdata.nasa.gov/?v=-118.80138032253804,32.494516999388345,-114.38774720131865,34.68983972374486&l=Reference_Labels_15m,Reference_Features_15m,Coastlines_15m,MODIS_Combined_Thermal_Anomalies_All,MODIS_Combined_MAIAC_L2G_AerosolOpticalDepth(hidden),VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor,MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2023-07-15-T17%3A51%3A09Z
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://eospso.nasa.gov/missions/aqua
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Figure 122: NASA Worldview MAIAC Aerosol Optical Depth image for July 15, 2023. 

Note: The black rectangle encompasses the burn areas for the Reche, Rabbit, and Highland 
Fires. The orange dots in the black rectangle indicate Fires and Thermal Anomalies related to 
the Rabbit Fire. The blue star indicates the approximate location of the Palm Springs monitor. 

23. PM2.5 Animated Map Report 
This section addresses Section 3.4.2 and 3.5.2 of the Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations. 

Figure 123 and Figure 124 show snapshots from animations of the PM2.5 concentration 
determined from the South Coast AQMD Real-Time AQI map for July 14, 2023 12 PM Local 
Time (11:00 PST) through July 16, 2023, 12 PM (11:00 PST). The concentration map is 
made using a method that combines regulatory monitor measurements, PurpleAir sensor 
measurements, and the National Oceanic and Atmospheric Administration National Air 
Quality Forecast Capability (NAQFC) PM2.5 model forecast16. The full animations are 
available in the supplement at https://www.aqmd.gov/home/air-quality/exceptional-
events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration  

Figure 123 demonstrates that PM2.5 concentrations increased near Banning Airport 
starting at 3 PM (14:00 PST) on July 14. Concentrations remained elevated near Banning 
and concentrations in the Northern Coachella Valley east of Banning, near the Palm Springs 
monitoring site, increased after 4 PM (15:00 PST). This provides evidence that smoke from 
the fires was transported through the Banning Pass into the Northern Coachella Valley. 
PM2.5 concentrations increased from north to south in the Coachella Valley through the 
evening of July 14 and then concentrations peaked in Banning and at the Mecca (Saul 
Martinez) monitoring site in the southern Coachella Valley after midnight on July 15. PM2.5 

 

16See Information and FAQs about AQI and Responsive high-resolution air quality index 
mapping using model, regulatory monitor, and sensor data in real-time. 

https://worldview.earthdata.nasa.gov/?v=-118.80138032253804,32.494516999388345,-114.38774720131865,34.68983972374486&l=Reference_Labels_15m,Reference_Features_15m,Coastlines_15m,MODIS_Combined_Thermal_Anomalies_All,MODIS_Combined_MAIAC_L2G_AerosolOpticalDepth,VIIRS_NOAA20_CorrectedReflectance_TrueColor(hidden),VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor,MODIS_Terra_CorrectedReflectance_TrueColor(hidden)&lg=true&t=2023-07-15-T17%3A51%3A09Z
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/current-air-quality-data/aqi-information-and-faqs
https://iopscience.iop.org/article/10.1088/1748-9326/abb62b
https://iopscience.iop.org/article/10.1088/1748-9326/abb62b
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concentrations in the Coachella Valley then decreased on the morning of July 15th, with 
concentrations decreasing below about 35 µg m-3 after 8 AM (7:00 PST). 

The PM2.5 concentration in between regulatory monitors is determined using an 
interpolation of the bias of the NAQFC model as determined using regulatory monitor 
PM2.5 measurements and PurpleAir sensor measurements, and as a result, the PM2.5 in 
Figure 123 has higher uncertainty away from the regulatory monitors. It is likely that 
PM2.5 concentrations were higher in the Northern Coachella Valley than indicated in 
Figure 123 between 4 PM (15:00 PST) and the morning of July 15 since the two nearest 
PM2.5 monitors to the Coachella Valley, at Banning Airport and Mecca (Saul Martinez), 
both measured large PM2.5 spikes greater than 50 µg m-3 during this time. Figure 123 
indicates that PM2.5 was transported from the north near the Banning Airport monitor to 
the south near Mecca (Saul Martinez). Overall, Figure 123 provides evidence that wildfire 
smoke was transported to the Palm Springs monitoring site after about 4 PM (15:00 PST) 
on July 14, with smoke impacts continuing at Palm Springs through the morning of July 15. 
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Figure 123: PM2.5 concentration in µg m-3 from the South Coast AQMD Real-Time AQI map 
shown as snapshots from a movie over the time period from July 14 2023, 12 PM Local Time 

through July 15 2023, 12 PM. Local time in figure is one hour ahead of PST. The Banning 
Airport and Palm Springs monitoring sites are shown. Red polygons are fire perimeters. The 

full movie is available in the supplement at https://www.aqmd.gov/home/air-
quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-

demonstration   

July 14 12:00 PM July 14 3:00 PM 

July 14 6:00 PM July 14 9:00 PM 

July 15 12:00 AM July 15 3:00 AM 

July 15 6:00 AM July 15 9:00 AM 

https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
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Figure 124 demonstrates that PM2.5 concentrations increased near the fire perimeter and 
near the Banning Airport monitoring site in the early afternoon on July 15, after the 
concentrations had decreased from the previous night (see Section 23). PM2.5 
concentrations subsequently increased near the Palm Springs monitoring site after about 5 
PM on July 15, indicating that smoke was transported from the fires into the Northern 
Coachella Valley. PM2.5 concentrations remained high near the fire, at Banning Airport, and 
in the Northern Coachella Valley near Palm Springs through the evening of July 15 and the 
morning of July 16, and increased in the Southern Coachella Valley, indicating that smoke 
was transported from north to south in the Coachella Valley on the evening of July 15 and 
the following morning. In summary, Figure 124 provides evidence that smoke was 
transported from the fires into the Northern Coachella Valley through the Banning Pass, 
and to the Palm Springs monitoring site on the afternoon of July 15 and through the night 
of July 15 into the following morning. 
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Figure 124: PM2.5 concentration in µg m-3 from the South Coast AQMD Real-Time AQI map 
shown as snapshots from a movie over the time period from July 15 2023, 12 PM Local Time 

through July 16 2023, 12 PM. Local time in figure is one hour ahead of PST. The Banning 
Airport and Palm Springs monitoring sites are shown. Red polygons are fire perimeters. The 

full movie is available in the supplement at https://www.aqmd.gov/home/air-
quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-

demonstration  

July 15 12:00 PM July 15 3:00 PM 

July 15 6:00 PM July 15 9:00 PM 

July 16 12:00 AM July 16 3:00 AM 

July 16 6:00 AM July 16 9:00 AM 

https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
https://www.aqmd.gov/home/air-quality/exceptional-events/rabbit-reche-highland-wildfires-ozone-exceptional-events-demonstration
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24. Meteorology Time Series Plots at Banning and Palm Springs for 
July 14, 2023 

This section addresses Section 3.6.3 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

This section shows time series charts of wind speed, wind direction, temperature, and solar 
radiation for July 14, 2023. The data presented here are discussed and explained in Section 
11. 

24.1. Meteorology Time Series Plots at Banning for July 14, 2023 

 

Figure 125: Time series for Scalar Wind Speed for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Figure 126: Time series for Resultant Wind Speed for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 127: Time series for Scalar Wind Direction for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 

 

Figure 128: Time series for Resultant Wind Direction for Banning - South Hathaway Street 
POC 1. Local time in figure is 1 hour ahead of PST. 
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Figure 129: Time series for Outdoor Temperature for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 

24.2. Meteorology Time Series Plots at Palm Springs - Fire 
Station POC 1 for July 14, 2023 

In the hours after the fires commenced, winds with a westerly component averaged about 
8 mph at both sites, see Figure 132 and Figure 133. It was a very hot day with Palm Springs 
recording a maximum hourly temperature of 114ºF, see Figure 134.  
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Figure 130: Time series for Scalar Wind Speed for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 131: Time series for Resultant Wind Speed for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 132: Time series for Scalar Wind Direction for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 133: Time series for Resultant Wind Direction for Palm Springs - Fire Station POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 134: Time series for Outdoor Temperature for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 

25. Meteorology Time Series Plots at Banning and Palm Springs for 
July 15, 2023 

This section addresses Section 3.6.3 of the Guidance on the Preparation of Exceptional 
Events Demonstrations for Wildfire Events that May Influence Ozone Concentrations. 

This section shows time series charts of wind speed, wind direction, temperature, and solar 
radiation for 2023-07-15. Winds were light all day at both sites, with Palm Springs 
averaging about 5 mph, see Figure 135 and Figure 140. Palm Springs saw a wind reversal 
between 7AM and 5PM, where northwest winds switched to southeast before turning back, 
see Figure 142 and Figure 143. Winds were about 2 mph stronger at Banning and the wind 
reversal only happened between 9AM and 2PM, see Figure 137 and Figure 138. It was 
another very hot day with Palm Springs experiencing a maximum hourly temperature of 
116ºF, see Figure 144. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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25.1. Meteorology Time Series Plots at Banning for July 15, 2023 

 

Figure 135: Time series for Scalar Wind Speed for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 136: Time series for Resultant Wind Speed for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 137: Time series for Scalar Wind Direction for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 138: Time series for Resultant Wind Direction for Banning - South Hathaway Street 
POC 1. Local time in figure is 1 hour ahead of PST. 
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Figure 139: Time series for Outdoor Temperature for Banning - South Hathaway Street POC 1. 
Local time in figure is 1 hour ahead of PST. 
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25.2. Meteorology Time Series Plots for Palm Springs - Fire 
Station POC 1 Station 

 

Figure 140: Time series for Scalar Wind Speed for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 141: Time series for Resultant Windspeed for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 142: Time series for Scalar Wind Speed for Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 
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Figure 143: Time series for Resultant Wind Direction for Palm Springs - Fire Station POC 1. 
Local time in figure is 1 hour ahead of PST. 
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Figure 144: Time series for Outdoor Temperature Palm Springs - Fire Station POC 1. Local 
time in figure is 1 hour ahead of PST. 

26. Matching Day Analysis 
Page 27 of Guidance on the Preparation of Exceptional Events Demonstrations for Wildfire 
Events that May Influence Ozone Concentrations (Section 3.6.4) suggests a Matching Day 
Analysis to support the clear causal relationship between the wildfire and the O3 
exceedance. This section presents the Matching Day Analysis for the Rabbit, Reche, and 
Highland Wildfires. 

26.1. Method 

With years of forecasting experience, staff at South Coast AQMD have observed that the 

production of ozone or other pollutants is similar on days with similar meteorological 

conditions including sunlight, temperature, wind, and other factors. On this basis, the Analog 

Forecast Model (Analogmod) developed by South Coast AQMD staff in 2020, compares 

meteorological indicators on a forecasted day with historical meteorological fields produced 

by the North American Mesoscale Forecast System (NAM). The gridded NAM meteorological 

fields are separated into four regions: the South Coast Air Basin, the Coachella Valley portion 

of Salton Sea Air Basin, the Antelope Valley portion of Mojave Desert Air Basin, and the 

Mojave Desert Air Basin, to represent all areas in the forecast domain (see Figure 145). 

Analogmod identifies the five days in the historical training data with most similar 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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meteorology to the forecasted day; these five days are called analog days. Analog day 

identification for each station uses the two-dimensional meteorological field from the region 

where the station is located. The historical training dataset spans from 2016 until the day 

before the forecast day. The mean squared error (MSE, Equation 1) between gridded 

meteorological fields on the prediction day and all past days are computed for twelve 

meteorological (MET) variables. Two auxiliary variables are also calculated: the average 

measured NO2 concentration for each day of the week in each region, as a proxy for day of 

week emission variations, and a binary variable that is one if the forecasted day is a holiday 

and zero otherwise. The squared differences of the auxiliary variables between the 

prediction day and past days are computed in a manner similar to the MET variables except 

that auxiliary variables don’t need to be averaged over the MET grid. Ten total MET and 

auxiliary variables are used for each pollutant, with each variable weighted by a factor of 0, 

1, 5 or 10, depending on its relative importance in the forecast.  The weighted MSE for all ten 

variables are summed and the combination of different weighted factors for each variable 

are all calculated for final evaluation.  

𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑀𝑆𝐸 =  ∑ (
𝑓𝑘

𝑛
× ∑ (𝑦𝑖,𝑗,𝑘 − 𝑥𝑖,𝑗,𝑘)

2𝑛
𝑖,𝑗 )𝑚

𝑘 + ∑ (𝑓𝑙 × (𝑠𝑙 − 𝑡𝑙)
2)𝑝

𝑙  Eq. 1 

where weighted MSE is weighted mean square error for certain combination of the different 
weighting factors, fk is the weighting factor for meteorological variable (k) and fl the 
weighting factor for auxiliary variable (l), with the possible values of 0, 1, 5 or 10, m and p 
are the total number of the meteorological and auxiliary variables, respectively, with 𝑚 +
𝑝 = 10 for Analogmod, yi,j,k is the historical prediction of the meteorological variable (k) for 
the grid cell (i,j) and xi,j,k is the prediction on the forecast day, n is the total number of grid 
cells, sl is the historical prediction of the auxiliary variable (l), and tl is the prediction on the 
forecast day. The twelve MET variables that are used in Analogmod are listed in Table 20. 

Table 20: Meteorological variables used in Analogmod. Different combinations of variables 
are used for each pollutant in addition to auxiliary variables for day of week emission 
variation and holiday indicator. 

MET Variable Description 

VRATE_planetaryboundarylayer 
Ventilation Rate in the planetary boundary layer (Product 
of mixing height and horizontal wind speed) 

VGRD_planetaryboundarylayer V direction wind speed in the planetary boundary layer 

UGRD_planetaryboundarylayer U direction wind speed in the planetary boundary layer 

TMP_2maboveground Temperature 2 m above ground level 

RH_2maboveground Relative humidity 2 m above ground level 

Days Since Rain 
Number of days since more than half of all grid cells had 
greater than 0.1 inches of rain 

HPBL_surface Planetary boundary layer height 

TMP_850mb Temperature at 850 mb level 

DSWRF_surface Downward shortwave radiation flux 
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SOILM_0M2mbelowground Soil moisture 0.2 m below ground level 

GUST_surface Surface wind gust 

FRICV_surface Surface friction velocity 

Five historical days with the lowest weighted MSE are identified as analog days. The mean 
concentration of MDA8 O3, 24-hour PM2.5, 24-hour PM10, 1-hour daily maximum NO2, and 
MDA8 CO for these five analog days is then calculated to produce the final prediction at every 
measurement station. These predictions are compared to the air quality measurements at 
each monitoring station in the training data set and the weighting factors that maximize 
model performance are selected. Moreover, a separate set of weighting factors is determined 
for each monitoring station and each pollutant and used operationally for predictions.  

Once the weighting factors are determined, the equation can be used to forecast air quality 
for the following day by identifying the five days with the lowest weighted MSE (comparison 
of the forecasted day meteorology and the historical meteorology in the training data set). 
The average of the concentration measured on the analog days is used for the prediction. 
This is repeated for each pollutant and measurement station. 

This operational approach has been in use for daily air quality forecasts since 2020. As the 
training dataset removes the smoke-impacted days, Analogmod makes a concentration 
prediction without smoke influence. Therefore, the differences between the pollutant 
prediction and the measurement comprise both the model bias and the impact from 
additional sources not accounted for in the model, such as smoke.  

 

Figure 145: Regions of the Analogmod forecasting domain: 1. South Coast Air Basin, 2. 
Coachella Valley portion of Salton Sea Air Basin, 3. Antelope Valley portion of Mojave Desert 

Air Basin, and 4. Mojave Desert Air Basin. The dots represent the center of NAM grid cells with 
resolution of 12 km × 12 km. 

To analyze model performance, the data spanning from 2019 to 2023, including a subset of 
data limited to summertime from 2019 to 2023 are used. Evaluation metrics for the model 
performance include the Spearman correlation coefficient, Pearson correlation coefficient, 
root mean square error (RMSE), and mean absolute error (MAE). Spearman’s rank 

https://www.mathworks.com/help/matlab/ref/rmse.html
https://www.mathworks.com/help/deeplearning/ref/mae.html
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correlation coefficient evaluates the relationship between two variables, ranging from -1 to 
1. A coefficient of -1 or +1 indicates a perfect monotonic relationship, which can be either 
linear or non-linear, while 0 indicates no relationship. The Pearson correlation coefficient 
has a similar interpretation but only measures linear correlation. Both RMSE and MAE 
evaluate the accuracy of model predictions, with lower values indicating better performance. 
RMSE is more sensitive to large discrepancies between predicted and actual values than 
MAE. The Spearman correlation coefficients and Pearson correlation coefficients are 
calculated using the “corr” function in MATLAB. The RMSE is determined using Equation 2 
and the MAE is computed using Equation 3: 

𝑅𝑀𝑆𝐸 =  √
∑ (𝑦𝑖−𝑥𝑖)2𝑛

𝑖=1

𝑛
  𝑖 = 1,2,3 … 𝑛  Eq. 2 

𝑀𝐴𝐸 =
∑ |𝑦𝑖−𝑥𝑖|𝑛

𝑖=1

𝑛
  𝑖 = 1,2,3 … 𝑛   Eq. 3 

where RMSE is root mean square error, MAE is mean absolute error, n is the number of 
data points, xi is observed data and yi is predicted data.  

The model uncertainty is estimated by bootstrapping sampling, i.e., resampling the 
absolute error 20,000 times with replacement and calculating the mean for each iteration. 
The “bootci” function in MATLAB is used for the estimate. 

26.2. Results for Palm Springs – Fire Station POC 1 Station 

Figure 146 shows the time series comparing observed and predicted daily maximum 8-hour 
average ozone concentration using Analogmod from 2019 to 2023, indicating that 
Analogmod effectively captures the seasonal trends at Palm Springs – Fire Station. The 
relationship between observation and simulation shows that the data points primarily align 
along the 1:1 line (Figure 147), with Spearman correlation coefficient of 0.88 and Pearson 
correlation coefficient of 0.87 (p=0.00, Table 21), indicating excellent linear correlation and 
low systematic bias between model predictions and observations. Figure 148 and Figure 149 
zoom in on summertime values (June, July, and August) from 2019 to 2023. The Spearman 
correlation coefficient (0.54) and Pearson correlation coefficient (0.59) also demonstrate 
good model performance during the summertime period from 2019 to 2023. Notably, the 
red squares marked in Figure 149 show deviations from the 1:1 line on July 14 and July 15, 
2023, suggesting that Analogmod significantly underestimated the ozone concentrations on 
these two days.  

https://www.mathworks.com/help/stats/corr.html
https://www.mathworks.com/help/stats/bootci.html
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Figure 146: Time series of comparison between observed and predicted daily maximum 8-
hour average ozone concentration (ppb) at Palm Springs, from Analogmod from 2019 to 

2023. 

 

 

Figure 147: The relationship between observed and Analogmod prediction of daily maximum 
8-hour average ozone concentration (ppb) at Palm Springs – Fire Station from 2019 to 2023. 

The black line is a 1:1 line. 
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Table 21: Statistical summary of Analogmod performance and uncertainty estimation, at 
Palm Springs – Fire Station.  

 2019 to 
2023 

Jun, Jul, Aug 
from 2019 to 

2023 

Spearman correlation coefficient  0.88 (p=0.00) 0.54 (p<0.01) 

Pearson correlation coefficient  0.87 (p=0.00) 0.59 (p<0.01) 

Root Mean Square Error (ppb) 7.4 9.4 

Mean Absolute Error (MAE, ppb) 5.6 7.5 

Bootstrap 95% CI for MAE (ppb) 
lower 5.4 7.0 

upper 5.8 8.1 

Bootstrap 99% CI for MAE (ppb) 
lower 5.3 6.9 

upper 5.9 8.3 
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Figure 148: Similar to Figure 146, but only for June, July, and August from 2019 to 2023. The 
outliers with HMS smoke overhead are marked as red diamonds. 
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Figure 149: Similar to Figure 147, but only for June, July, and August from 2019 to 2023. The 
outliers with HMS smoke overhead are marked as orange diamonds and the data points for 

July 14 and July 15, 2023 are marked as red squares. 

 

To further evaluate the model performance, the RMSE and MAE were computed for the 5-

year simulation (see Table 21). To estimate uncertainty of MAE, 95% and 99% confidence 

intervals (CI) were calculated using bootstrapping (i.e. “bootci” function in MATLAB 

mentioned above) for both the 5-year data and summertime 5-year data. The MAE was 5.6 

ppb for the 5-year data (bootstrap 95% CI 5.4 to 5.8 ppb and 99% CI 5.3 to 5.9 ppb) (using 

the built-in Matlab function of “bootci” with the default value of 95% CI) and the RMSE was 

7.4 ppb; For the summertime data, the MAE was 7.5 ppb (95% CI 7.0 to 8.1 ppb and 99% CI 

6.9 to 8.3 ppb) and RMSE was 9.4 ppb, indicating a marginally greater error during the 

summer months compared to the overall 5-year period. This is to be expected based on the 

higher concentrations measured during the summer months, as RMSE and MAE are scale-

dependent metrics, which can be affected by the magnitude of the numbers in the data, i.e. a 

larger magnitude of data generally leads to higher values for both RMSE and MAE. The model 

performance of Analogmod compares favorably to the National Oceanic and Atmospheric 

Administration (NOAA) National Air Quality Forecast Capability (NAQFC), which uses a bias 

corrected chemical transport model (CTM) to make predictions. The NAQFC RMSE at Palm 

Springs – Fire Station is 7.15 ppb and MAE is 5.46 ppb for the data from 2019 to 2023; 

summertime RMSE and MAE at Palm Springs – Fire Station are 9.30 ppb and 7.31 ppb, 
respectively. 

https://www.mathworks.com/help/stats/bootci.html
https://www.mathworks.com/help/stats/bootci.html
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An alternative version of Analogmod that excludes days with smoke overhead indicated by 

the Hazard Mapping System (HMS) from the training data was also evaluated. This exclusion 

is regardless of the ozone concentration on the days with smoke influence. By excluding days 

with smoke overhead, Analogmod is effectively trained to predict concentrations that are 

expected in the absence of wildfire smoke. It was found that a total of 178 days are excluded 

at Palm Springs – Fire Station from 2019 – 2023, 9.8% of all of the days, and that most of the 

excluded days occur in June through September. HMS often indicates smoke overhead due 

to distant fires that only produce light smoke in the Coachella Valley and for which the smoke 

may not reach ground level. This light smoke is not expected to impact ozone significantly. 

The model performance is slightly worse than the Analogmod that doesn’t remove days with 

HMS smoke overhead (RMSE is 9.6 ppb during summer months). Since performance is worse 

and a significant amount of summer ozone data is removed due to HMS smoke, it was decided 

that the original Analogmod that doesn’t remove HMS smoke days should be used for the 

matching day analysis so that more of the summertime data could be used. Additionally, 

since ozone concentrations are increased due to smoke impacts the Analogmod predictions 

that don’t remove HMS smoke days provide a conservative prediction of the non-smoke-
impacted concentration.  

The model error, defined as the difference between prediction and observation, is computed 
to check if the errors for July 14 and 15 are significantly different from other days in the 
dataset.  A histogram of model error for the 5-year analysis is thus examined. It is shown that 
the model errors follow a normal distribution with some deviation from normality in the 
tails, suggested by a quantile-quantile plot (see Figure 150). For July 14, 2023, the error is 
14.0 ppb, which is the 98.6th percentile of the whole dataset. For July 15, 2023, the error is 
15.2 ppb, which is the 98.9th percentile of the whole dataset. 
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Figure 150: a) Histogram of model error (defined as the difference between prediction and 
observation) for the Palm Springs – Fire Station data from 2019 to 2023. The solid red line 

represents the model error on July 14, 2023 and the dashed line represents the model error on 
July 15, 2023. b) Quantile-quantile plot of error against a normal distribution. The red 

reference line passes through the first and third quartiles of the data. 

 

The histogram for the 5-year summer-only analysis shows that model error also follows a 
normal distribution, suggested by quantile-quantile plot (see Figure 151). For July 14, 2023, 
the error was 14.0 ppb, which is the 97.4th percentile in the 5-year summer-only dataset. 
For July 15, 2023, the error was 15.2 ppb, which is the 98.0th percentile in the 5-year 
summer-only dataset. The high model error for these two days, beyond what is inherent in 
the model, indicates a potential contribution from additional pollution sources. 
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Figure 151: Similar to Figure 150 but for June, July, and August, 2019-2023. 

 

Figure 152 presents the daily maximum 8-hour average ozone observations and simulations 

in the period when those fires occurred. The upper limit of the bootstrap 99% CI of MAE 

during summertime, 8.3 ppb, is represented as the error bar of model simulation in the 

figure. The ozone levels from July 14 to July 17 are higher than the model prediction plus the 

upper 99% CI of MAE, which is consistent with the presence of added ozone precursors from 

wildfire smoke. Based on Figure 151, there are a 2.6% and 2.0% chance of observing a model 

error larger than those on July 14 and 15, 2023 on a single day, respectively, also indicating 

that unusual conditions not accounted for by the model such as presence of wildfire smoke 

likely contributed to the high observed ozone on those days. The Rabbit, Reche, and Highland 

fires all started on July 14. On July 17, 2023, the Highland Fire was extinguished, and the 

Rabbit Fire was 45% contained. The Reche Fire was extinguished on July 21 and the Rabbit 

Fire was extinguished on July 22, though the major smoke impacts had subsided well before 

these extinguishment dates. 
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Figure 152: Observed and predicted maximum 8-hour average ozone (ppb) using Analogmod. 
The error bars represent the upper 99% confidence interval of mean absolute error (8.3 ppb). 

The dashed line indicates the 1997 NAAQS for daily maximum 8-hour average ozone. 

26.3. Matching Day Enhancement 

Ozone concentrations follow typical spatial patterns depending on meteorology and 
emissions. During days with onshore wind flow, the ozone that forms in the South Coast Air 
Basin is transported to the east into the Coachella Valley through the Banning Pass with 
dispersion and chemical reactions that occur tending to reduce ozone concentrations. As a 
result, the ozone in Coachella Valley is related to the ozone in the South Coast Air Basin, 
with Coachella Valley typically having lower ozone concentrations than the South Coast Air 
Basin during onshore wind flow. The typical spatial patterns can be analyzed to estimate 
how much ozone was contributed by the Rabbit, Reche, and Highland fires on July 14 and 
15. This is helpful since ozone concentrations were generally high throughout the South 
Coast AQMD jurisdiction on July 14 and 15, and the analysis helps to identify how much 
ozone could be attributed to fires. 

South Coast AQMD staff analyzed the enhancement of ozone, which is the difference between 

the ozone at Palm Springs – Fire Station and the background ozone, which is defined here as 

the average of ozone at stations west of the smoke impacts from the Rabbit, Reche, and 

Highland fires. For this analysis the background ozone was taken to be the average of ozone 

measured at the Glendora, Fontana – Arrow Highway, Mira Loma – Van Buren, Pomona, and 

Riverside – Rubidoux stations. For the enhancement analysis, Analogmod was used to 

identify the matching days for Palm Springs – Fire Station as described in section 26.1, and 
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then the predicted ozone was calculated at Palm Springs – Fire Station and at all of the 

background stations, but the matching days for Palm Springs – Fire Station were used for all 

stations instead of the station-specific matching days. Then the predicted ozone was used to 

calculate the enhancement using Eq. 2: 

𝑒𝑛ℎ𝑎𝑛𝑐𝑒𝑚𝑒𝑛𝑡 =  𝑂3(𝑃𝐿𝑆𝑃) − [𝑂3(𝐺𝐿𝐸𝑁) + 𝑂3(𝐹𝑂𝑁𝑇) + 𝑂3(𝑀𝐿𝑉𝐵) + 𝑂3(𝑃𝑂𝑀𝐴) +
𝑂3(𝑅𝐼𝑉𝑅)]/5  Eq. 2 

where 𝑂3(𝑃𝐿𝑆𝑃), 𝑂3(𝐺𝐿𝐸𝑁), 𝑂3(𝐹𝑂𝑁𝑇), 𝑂3(𝑃𝑂𝑀𝐴), 𝑂3(𝑅𝐼𝑉𝑅), and 𝑂3(𝑀𝐿𝑉𝐵) are the 
observed or predicted ozone at Palm Springs – Fire Station, Glendora, Fontana, Pomona, 
Riverside – Rubidoux, and Mira Loma – Van Buren, respectively. 

The performance of Analogmod for predicting the enhancement was analyzed using the 
same metrics as the Analogmod for concentrations described in section 26.1. The 
performance metrics, shown in Table 22, were comparable to the performance for the 
concentration predictions shown in section 26.2. The correlation coefficients and the 
scatter plot in Figure 153 demonstrate that the predicted enhancement is well correlated 
with observations and that Analogmod predictions of enhancement have low bias relative 
to observations. 

Table 22: Statistical summary of Analogmod performance and uncertainty estimation for 
enhancement, at Palm Springs – Fire Station. 

 2019 to 2023 
Jun, Jul, Aug 

from 2019 to 2023 

Spearman correlation coefficient   0.62 (p=0.00) 0.63 (p<0.01) 

Pearson correlation coefficient   0.68 (p=0.00) 0.62 (p<0.01) 

Root Mean Square Error (ppb) 8.0 10.2 

Mean Absolute Error (MAE, ppb) 5.8 7.9 

Figure 153 shows a scatter plot comparing observed and predicted enhancement for data 
within 45 days of July 14 in each year between 2019 – 2023. July 14 and 15 and other 
wildfire events are indicated on the figure. On July 14, Analogmod predicted a negative 
enhancement -11.6 ppb), which corresponds with lower ozone at Palm Springs than at the 
background stations, but higher ozone was observed at Palm Springs than at background 
(enhancement of +0.2 ppb). This provides evidence that another factor such as wildfire 
emissions contributed to greater than predicted enhancement at Palm Springs. On July 15, 
the predicted enhancement was -15.6 ppb but the observed enhancement was -10.6 ppb. 
This again provides evidence that another factor such as wildfire emissions likely 
contributed to the greater than predicted enhancement at Palm Springs on July 15. The July 
14 observed enhancement is unusually high when compared with past days when 
Analogmod predicted an enhancement near -11.6 ppb, especially when considering that 
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many other days with high positive enhancements were influenced by wildfires as shown 
on Figure 153. 

South Coast AQMD staff analyzed subsets of the data presented in Figure 153 to estimate 
how unusual the errors (observed – predicted) of enhancement were. The vertical shaded 
swaths in Figure 153 show the two subsets of data that were analyzed, one for July 14 and 
the other for July 15, where the subsets are 4 ppb wide and are centered on the predicted 
enhancement for each day. Figure 154 shows histograms of the errors of enhancement for 
the two subsets along with vertical red lines showing the errors on July 14 and 15. The 
histograms demonstrate that the error in the enhancement for July 14 was in the upper tail 
of the error distribution (percentile of the error was 83%). The interpretation is that the 
ozone enhancement was unusually high for the meteorology that occurred that day, and 
thus the ozone at Palm Springs was unusually high even given that background ozone in 
the basin was also high. The magnitude of the error, 11.8 ppb, also supports the clear causal 
relationship between the wildfire smoke and the observed ozone concentration of 93 ppb. 
If the wildfire had not occurred then the observed enhancement likely would have been 
closer to the -11.6 ppb predicted by Analogmod and the ozone concentration at Palm 
Springs would likely have been closer to 81.2 ppb (93 ppb – 11.8 ppb), below the level of 
the NAAQS ozone 8-hour 1997 standard. 

For July 15 the percentile of the error was 67%. This error is not unusual compared with 
the historical data. However, the predicted and observed enhancement for July 15 are 
similar to what was predicted and observed during the Ranch 2 wildfire on August 14, 
2020, when Palm Springs was impacted by wildfire smoke. This provides evidence that 
wildfire impacts can produce a range of enhancements, and in some cases the 
enhancements are of the same magnitude as the typical errors of the Analogmod model. 
This data is consistent with the clear causal relationship between the wildfire smoke and 
the ozone concentration observed on July 15. If the wildfire had not occurred then the 
observed enhancement likely would have been closer to the -15.6 ppb predicted by 
Analogmod and the ozone concentration at Palm Springs would likely have been closer to 
81 ppb (86 ppb – 5 ppb), below the level of the NAAQS ozone 8-hour 1997 standard. Other 
evidence such as the timing of the ozone spike in the morning, discussed in section 12.1, 
provides strong evidence that the ozone on July 15 was affected by wildfire smoke. 
Additionally, the MDA8 ozone on July 15 occurred in the morning because of the wildfire 
smoke impacts, while typically ozone would be highest in the afternoon at Palm Springs. 
Analogmod may have worse performance when ozone doesn’t follow the typical diurnal 
pattern and so it is likely that the uncertainty in the predictions is higher for July 15. 
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Figure 153: Scatter plot of observed vs. predicted enhancement. The background ozone is the 
average of Glendora, Fontana – Arrow Highway, Mira Loma – Van Buren, Pomona, and 

Riverside – Rubidoux. Black line is a regression line. The vertical swaths indicate the data that 
was used to create the histograms in Figure 111. The swaths are two subsets of data that 

were analyzed, one for July 14 and the other for July 15, where the subsets are 4 ppb wide and 
are centered on the predicted enhancement for each day. 

  

Figure 154: Histograms of model error (observed – predicted) of the enhancement for July 14, 
2023 (left) and July 15, 2023 (right). The vertical red line is the model error on July 14 and 15. 

July 14 July 15 
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27. Clear Causal Conclusion 

On July 14, 2023 through July 15, 2023 wildfires occurred that generated ozone precursors 
resulting in elevated concentrations at the monitor locations shown in Table 2 in Section 5, 
and these monitored ozone concentrations were above the 97th percentile of 
measurements for the same season across five years if no past events are excluded and 
above the 99th percentile if past wildfire events are excluded from the calculation, see 
Section 12. Meteorological conditions were consistent with elevated ozone concentrations, 
but the measured ozone concentrations were even higher than anticipated. The 
comparisons and analyses, provided in Sections 11-26 of this demonstration support South 
Coast AQMD’s position that the wildfire event affected air quality in such a way that there 
exists a clear causal relationship between the Rabbit, Reche, and Highland Wildfires and 
the monitored ozone exceedances shown in Table 2 in Section 5 and thus satisfies the clear 
causal relationship criterion of the Exceptional Event Rule. 

28. Human Activity that is Unlikely To Recur or Natural Event 

Based on the documentation provided in Section 8 of this report, the Rabbit, Reche, and 
Highland Wildfires event can be considered to be wildfires under the Exceptional Event 
Rule because all three were unplanned wildfires occurring primarily on wildland with 
unknown causes. Cal Fire lists the cause of each as under investigation. The Highland Fire 
occurred on predominantly wildland, since the majority of the burn area is on land 
classified as vacant, open space and recreation. The Rabbit Fire predominantly occurred on 
wildland as well, since most of the burn area is on land classified as vacant, open space and 
recreation with subsets of the burn area classified for industrial and transportation, 
communications, and utilities. The Reche Fire occurred predominantly on wildland, since 
most of the burn area is on land classified as vacant with a small subset of the burn area 
classified as single family residential. The U.S. E.P.A. generally considers the emissions of 
ozone from wildfires on wildland to meet the regulatory definition of a natural event 
according to 40 CFR 50.1(k); natural events are defined as events ‘in which human activity 
plays little or no direct causal role.’ This wildfire event occurred on wildland as shown in 
Section 8 and accordingly, South Coast AQMD has shown that the event is a natural event.  

29. Not Reasonably Controllable or Preventable 

Based on the documentation provided in Section 8 of this submittal, an unplanned ignition 
of unknown origin that is under investigation caused the wildfire event on wildland. The 
South Coast AQMD is not aware of any evidence clearly demonstrating that prevention or 
control efforts beyond those actually performed would have been reasonable. Therefore, 
emissions from this wildfire were not reasonably controllable or preventable. 

https://www.govinfo.gov/app/details/CFR-2022-title40-vol2/CFR-2022-title40-vol2-sec50-1
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30. Public Comment 

Under 40 CFR §50.14(c)(3)(iv), South Coast AQMD’s demonstration to justify data 
exclusion must include the completion and documentation of the public comment process 
described in 40 CFR §50.14(c)(3)(v). 

This section will be updated after the public comment process is complete. 
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32. Appendix Introduction 

Sections 33 through 40 provide supporting evidence for the exceptional events 
demonstration and comprise the appendix of this document. 

33. Initial Notification and AMP360 Report Showing Request 
Exclusion Data Qualifiers Appendix 

Figure 155 shows the Initial Notification for Exceptional Events submitted December 20, 
2023, which U.S. EPA requires the State to submit under the Exceptional Events Rule. 
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Figure 155: Initial Notification for Exceptional Events submitted December 20, 2023. 



 
 

 173 

Figure 156 shows screenshots from an AMP360 report from EPA air quality system (AQS), 
showing that sample data on July 14 and 15, 2023 at Palm Springs – Fire Station has been 
flagged with RT qualifiers to request exclusion of the data, as required by the Exceptional 
Events Rule. 

 

 

Figure 156: AQS AMP360 report screenshots showing that sample data on July 14 and 15 
2023 at Palm Springs – Fire Station has been flagged with RT qualifier codes to request 

exclusion of the data. 



 
 

 174 

 

 

 

Figure 156 continued: AQS AMP360 report screenshots showing that sample data on July 14 
and 15 2023 at Palm Springs – Fire Station has been flagged with RT qualifier codes to 

request exclusion of the data. 
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34. Wildfire Description Appendix 

34.1. Highland Fire 

Cal Fire lists the cause of the Highland Fire as under investigation, see Figure 157. The 
Riverside County Fire Incident Update Sheet for the Highland Fire does not list a cause for 
the fire, see Figure 158.  

 

Figure 157: Cal Fire Incident Summary for the Highland Fire Incident. 
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Figure 158: Riverside County Fire Incident Update Sheet for the Highland Fire. 

 

34.2. Rabbit Fire 

Cal Fire lists the cause of the Rabbit Fire as under investigation, see Figure 159.  



 
 

 177 

 

Figure 159: Cal Fire Incident Summary for the Rabbit Fire Incident. 

34.3. Reche Fire 

Cal Fire lists the cause of the Reche Fire as under investigation, see Figure 160. 
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Figure 160: Cal Fire Incident Summary for the Reche Fire Incident. 

35. Public Notification during Event Appendix 

35.1. Forecasts 

The screenshots in Figure 161 through Figure 164 show the forecast issued by South Coast 
AQMD for July 14-15, 2023. When these forecasts were issued, they were posted on the 
South Coast AQMD Air Quality Forecasts page and available on the South Coast AQMD 
Mobile App. 

http://www.aqmd.gov/home/air-quality/air-quality-forecasts
http://www.aqmd.gov/mobileapp
http://www.aqmd.gov/mobileapp


 
 

 179 

 



 
 

 180 

 



 
 

 181 

 



 
 

 182 

 

Figure 161: Forecast issued by South Coast AQMD for July 14, 2023. 
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Figure 162: Cleanest time of day forecast issued by South Coast AQMD for July 14, 2023. 
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Figure 163: Forecast issued by South Coast AQMD for July 15, 2023. 
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Figure 164: Cleanest time of day forecast issued by South Coast AQMD for July 15, 2023. 
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35.2. Advisories 

The screenshots in Figure 165 through Figure 167 show the press release for the ozone 
advisory issued by South Coast AQMD on July 13, 2023 and the press releases for the 
wildfire smoke advisories issued on July 14-15, 2023. The press releases of the advisories 
are also archived by South Coast AQMD. 

http://www.aqmd.gov/home/news-events/news-and-media/current-news
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Figure 165: Press release for the ozone advisory issued on July 13, 2023. 

http://www.aqmd.gov/docs/default-source/news-archive/2023/ozone-july-13-2023.pdf?sfvrsn=6
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Figure 166: Press release for the wildfire smoke advisory issued on July 14, 2023. 

http://www.aqmd.gov/docs/default-source/news-archive/2023/smoke-july-14-2023.pdf?sfvrsn=4
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Figure 167: Press release for the wildfire smoke advisory issued July 15, 2023. 

36. News Articles Appendix 

Figure 168 shows a news article from NBC Los Angeles on July 14, 2023 describing the 
Reche Fire. Figure 169 shows images of the Rabbit fire and firefighting efforts reported by 
the Desert Sun. Figure 170 shows an article by KTLA about the Rabbit Fire. Figure 171 
shows a Patch news article summarizing several fires burning in Southern California in 
mid-July, 2023, including the Rabbit, Reche, and Highland fires. Figure 172 shows a news 
article from the Desert Sun on July 17, 2023 reporting the forecast that “Winds will 
continue to push any remaining smoke from the Rabbit Fire toward the eastern part of the 
county, including the Coachella Valley, and may result in unhealthy air quality levels for 
sensitive groups.” 

 

http://www.aqmd.gov/docs/default-source/news-archive/2023/ext-smoke-july-15-2023.pdf?sfvrsn=6
https://patch.com/california/across-ca/socal-fires-latest-homes-remain-evacuated-thousands-acres-burn-0
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Figure 168: July 14, 2023 NBC Los Angeles News article “Crews work to get handle on Reche 
Fire in Moreno Valley”. Accessed May 10, 2024. 

 

https://www.nbclosangeles.com/news/local/brush-fire-burns-about-50-acres-in-moreno-valley/3188137/
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Figure 169: July 14, 2023 Desert Sun news article “Photos: Fire crews fight the Rabbit Fire 
near Moreno Valley.” Accessed May 9, 2024. 

 

 

https://www.desertsun.com/picture-gallery/news/fires/2023/07/15/photos-fire-crews-fight-rabbit-fire-near-moreno-valley/12258224002/
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Figure 170: July 14, 2023 KTLA article “WATCH: Massive wildfire grows to 4,500 acres in 
Riverside County.” Accessed May 9, 2024. 

 

https://ktla.com/news/local-news/fast-moving-wildfire-erupts-in-riverside-county/
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Figure 171: July 14, 2023 Patch article “SoCal Fires Latest: 5th Brush Fire Breaks Out, 2 
Injured.” Accessed May 10, 2024. 

https://patch.com/california/across-ca/socal-fires-latest-homes-remain-evacuated-thousands-acres-burn-0
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Figure 172: July 17, 2023 Desert Sun News article “Rabbit Fire near Beaumont grows to over 
8,200 acres amid heat, air quality warnings.” Accessed May 10, 2024. 

37. Historical Appendix for Rabbit, Reche, and Highland Wildfires 

Table 23 shows the exceedances of the NAAQS ozone 8-hour 1997 Standard that were 
marked as occurring during known past events with possible influence in Figure 38 and 
Figure 44 in the Historical section of the main document. 

https://www.desertsun.com/story/news/fires/2023/07/17/rabbit-fire-near-beaumont-almost-8000-acres-heat-air-quality-warnings-in-effect/70420599007/
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Table 23: Past exceedances of the NAAQS ozone 8-hour 1997 Standard that occurred during known events with possible 
influence. 

Date Station AQSID POC Event 
Ozone 
(ppm) 

2020-08-14 
Banning - South 
Hathaway Street 

840060650012 1 Ranch 2 Fire 0.114 

2020-08-20 
Banning - South 
Hathaway Street 

840060650012 1 Lake and Ranch 2 Fires and Long-Range Transport 0.102 

2020-08-14 Palm Springs 840060655001 1 Ranch 2 Fire 0.094 

2021-06-17 Palm Springs 840060655001 1 Telegraph/Mescal/Backbone/Pinnacle Fire 0.090 

2021-06-18 Palm Springs 840060655001 1 Telegraph/Mescal/Backbone/Pinnacle Fire 0.092 

2022-07-12 Palm Springs 840060655001 1 Long-Range Smoke Transport 0.088 

2022-07-22 Palm Springs 840060655001 1 Long-Range Smoke Transport 0.089 
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38. Q/D Analysis for July 14, 2023 Appendix 

The Q/D analysis is based on Section 3.5.1 of EPA’s Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations, referred to below as ‘EPA Guidance’. This section shows the one-day 
emissions estimates and Q/D calculations. 

Table 24 shows the emissions data used for calculating Q/D. The VOC column is multiplied 
by 0.6 to estimate reactive VOC (rVOC) from total organic gases (TOG) for the Q/D 
calculations. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Table 24: Emissions data. 

Date 
Fire 
Name 

1-Day 
Growth 
(Acres) 

Latitude 

(degrees) 

Longitude 

(degrees) 

NOx 
(tons/

day) 

VOC 
(tons/

day) 

Q 
(tons
/day) 

Emissions Data Source 

2023-07-14 
Highland 
Fire 

105 33.90267 -116.9422 3 20 15 
https://tools.airfire.org/playground/v3.5
/emissionsresults.php?scenario_id=165fa
26674a7fd  

2023-07-14 
Rabbit 
Fire 

2,815 33.89209 -117.0218 93 525 408 
https://tools.airfire.org/playground/v3.5
/emissionsresults.php?scenario_id=165fa
275e292e2  

2023-07-14 
Reche 
Fire 

437 33.97419 -117.2145 15 82 64 
https://tools.airfire.org/playground/v3.5
/emissionsresults.php?scenario_id=165fa
27f6136e0 

 

https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
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38.1. Q/D Analysis for Banning - South Hathaway Street POC 1 
Station for July 14, 2023 

Table 25 shows the Q/D analysis for the Banning - South Hathaway Street POC 1 Station for 
July 14, 2023 using the method described in Steps 1-6 of Section 3.5.1 of the EPA Guidance. 

Table 25: Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 Standard at 
Banning - South Hathaway Street POC 1 on July 14, 2023.  

Q/D Date Date Metric Fire Name Q (tons/day) 
Distance 

(km) 
Q/D 

Q/D 
> 
100 

2023-07-13 Prior Date 
Highland 
Fire 

0 8 0 No 

2023-07-13 Prior Date Rabbit Fire 0 15 0 No 

2023-07-13 Prior Date Reche Fire 0 33 0 No 

2023-07-14 
Date of First 
Hour 

Highland 
Fire 

15 8 2 No 

2023-07-14 
Date of First 
Hour 

Rabbit Fire 408 15 26 No 

2023-07-14 
Date of First 
Hour 

Reche Fire 64 33 2 No 

2023-07-14 
Date of Last 
Hour 

Highland 
Fire 

15 8 2 No 

2023-07-14 
Date of Last 
Hour 

Rabbit Fire 408 15 26 No 

2023-07-14 
Date of Last 
Hour 

Reche Fire 64 33 2 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Q (tons/day) is the fire emissions for the date shown in 
the ‘Q/D Date’ column. Distance (km) is the distance between the fire and the monitoring 
station. 
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38.2. Q/D Analysis for Palm Springs – Fire Station POC 1 Station 
for July 14, 2023 

Table 26 shows the Q/D analysis for the Palm Springs – Fire Station POC 1 Station for July 
14, 2023 using the method described in Steps 1-6 of Section 3.5.1 of the EPA Guidance. 

Table 26: Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 Standard at Palm 
Springs – Fire Station POC 1 on July 14, 2023. 

Q/D Date 
Date 
Metric 

Fire Name 
Q 

(tons/day) 
Distance 

(km) 
Q/D 

Q/D > 
100 

2023-07-13 Prior Date 
Highland 
Fire 

0 38 0 No 

2023-07-13 Prior Date Rabbit Fire 0 45 0 No 

2023-07-13 Prior Date Reche Fire 0 64 0 No 

2023-07-14 
Date of 
First Hour 

Highland 
Fire 

15 38 0 No 

2023-07-14 
Date of 
First Hour 

Rabbit Fire 408 45 9 No 

2023-07-14 
Date of 
First Hour 

Reche Fire 64 64 1 No 

2023-07-14 
Date of Last 
Hour 

Highland 
Fire 

15 38 0 No 

2023-07-14 
Date of Last 
Hour 

Rabbit Fire 408 45 9 No 

2023-07-14 
Date of Last 
Hour 

Reche Fire 64 64 1 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Q (tons/day) is the fire emissions for the date shown in 
the ‘Q/D Date’ column. Distance (km) is the distance between the fire and the monitoring 
station. 
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39. Q/D Analysis for July 15, 2023 Appendix 

The Q/D analysis is based on Section 3.5.1 of EPA’s Guidance on the Preparation of 
Exceptional Events Demonstrations for Wildfire Events that May Influence Ozone 
Concentrations, referred to below as ‘EPA Guidance’. This section shows the one-day 
emissions estimates and Q/D calculations. 

Table 27 shows the emissions data used for calculating Q/D. The VOC column is multiplied 
by 0.6 to estimate reactive VOC (rVOC) from total organic gases (TOG) for the Q/D 
calculations. 

https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
https://www.epa.gov/system/files/documents/2023-12/guidance-on-the-preparation-of-ee-wf-ozone.pdf
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Table 27: Emissions data. 

Date 
Fire 
Name 

1-Day 
Growth 
(Acres) 

Latitude 

(degrees) 

Longitude 

(degrees) 

NOx 
(tons/

day) 

VOC 
(tons/

day) 

Q 
(tons
/day) 

Emissions Data Source 

2023-07-14 
Highland 
Fire 

105 33.90267 -116.9422 3 20 15 
https://tools.airfire.org/playground
/v3.5/emissionsresults.php?scenario
_id=165fa26674a7fd  

2023-07-14 
Rabbit 
Fire 

2,815 33.89209 -117.0218 93 525 408 
https://tools.airfire.org/playground
/v3.5/emissionsresults.php?scenario
_id=165fa275e292e2  

2023-07-14 
Reche 
Fire 

437 33.97419 -117.2145 15 82 64 
https://tools.airfire.org/playground
/v3.5/emissionsresults.php?scenario
_id=165fa27f6136e0 

2023-07-15 
Rabbit 
Fire 

4,785 33.89209 -117.0218 158 893 693 
https://tools.airfire.org/playground
/v3.5/emissionsresults.php?scenario
_id=165fa287a6c7f8 

https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa26674a7fd
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa275e292e2
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa27f6136e0
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa287a6c7f8
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa287a6c7f8
https://tools.airfire.org/playground/v3.5/emissionsresults.php?scenario_id=165fa287a6c7f8
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39.1. Q/D Analysis for Banning – South Hathaway Street POC 1 
Station for July 15, 2023 

Table 28 shows the Q/D analysis for the Banning – South Hathaway Street POC 1 Station for 
July 15, 2023 using the method described in Steps 1-6 of Section 3.5.1 of the EPA Guidance. 

Table 28: Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 Standard at 
Banning – South Hathaway Street POC 1 on July 15, 2023.  

Q/D Date Date Metric Fire Name 
Q, tons/ 

day 
Distance, 

km 
Q/D 

Q/D > 
100 

2023-07-14 Prior Date 
Highland 
Fire 

15 8 2 No 

2023-07-14 Prior Date Rabbit Fire 408 15 26 No 

2023-07-14 Prior Date Reche Fire 64 33 2 No 

2023-07-15 
Date of First 
Hour 

Highland 
Fire 

0 8 0 No 

2023-07-15 
Date of First 
Hour 

Rabbit Fire 693 15 45 No 

2023-07-15 
Date of First 
Hour 

Reche Fire 0 33 0 No 

2023-07-15 
Date of Last 
Hour 

Highland 
Fire 

0 8 0 No 

2023-07-15 
Date of Last 
Hour 

Rabbit Fire 693 15 45 No 

2023-07-15 
Date of Last 
Hour 

Reche Fire 0 33 0 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Q (tons/day) is the fire emissions for the date shown in 
the ‘Q/D Date’ column. Distance (km) is the distance between the fire and the monitoring 
station. 
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39.2. Q/D Analysis for Palm Springs - Fire Station POC 1 Station 
for July 15, 2023 

Table 29 shows the Q/D analysis for the Palm Springs - Fire Station POC 1 Station for July 
15, 2023 using the method described in Steps 1-6 of Section 3.5.1 of the EPA Guidance. 

Table 29: Q/D values for the exceedance of the NAAQS ozone 8-hour 1997 Standard at Palm 
Springs - Fire Station POC 1 on July 15, 2023.  

Q/D Date Date Metric Fire Name 
Q, tons/ 

day 
Distance, 

km 
Q/D 

Q/D > 
100 

2023-07-14 Prior Date 
Highland 
Fire 

15 38 0 No 

2023-07-14 Prior Date Rabbit Fire 408 45 9 No 

2023-07-14 Prior Date Reche Fire 64 64 1 No 

2023-07-15 
Date of First 
Hour 

Highland 
Fire 

0 38 0 No 

2023-07-15 
Date of First 
Hour 

Rabbit Fire 693 45 16 No 

2023-07-15 
Date of First 
Hour 

Reche Fire 0 64 0 No 

2023-07-15 
Date of Last 
Hour 

Highland 
Fire 

0 38 0 No 

2023-07-15 
Date of Last 
Hour 

Rabbit Fire 693 45 16 No 

2023-07-15 
Date of Last 
Hour 

Reche Fire 0 64 0 No 

Note: ‘Q/D Date’ and ‘Date Metric’ give the date of the emissions and the purpose of 
calculating the emissions for the given Q/D Date. ‘Date of First Hour’ and ‘Date of Last Hour’ 
refer to the 8-hour window used to calculate the ozone concentration. ‘Prior Date’ refers to 
the day before the ozone exceedance. Q (tons/day) is the fire emissions for the date shown in 
the ‘Q/D Date’ column. Distance (km) is the distance between the fire and the monitoring 
station. 
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40. Public Notice Comment Appendix 

This section will be updated after the public comment process is complete. 


