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 Executive Summary 
 The Great Basin Unified Air Pollution Control District (GBUAPCD) has determined that wildfire smoke 
 impacts resulted in forty (40) exceedances of the federal 24-hour PM10 National Ambient Air Quality 
 Standard (NAAQS) at GBUAPCD’s Mammoth Lakes PM10 monitoring station in September and 
 October 2020, primarily caused by wildfires burning in California, notably the Creek Fire. 

 The Mammoth Lakes PM10 Planning Area (see map in Figure 1.1) was redesignated from 
 nonattainment to attainment for the PM10 NAAQS in 2015 based on the 2012-2014 dataset and had 
 met the federal regulatory deadline. Concurrently, the first 10-year Maintenance Plan was adopted. The 
 required second 10-year Maintenance Plan is prepared in tandem with this Exceptional Event (EE) 
 demonstration based on a 2020-2022 design value. GBUAPCD staff evaluated data from the forty (40) 
 PM10 exceedances impacted by wildfire smoke in September and October 2020, seven (7) 
 exceedances via POC 5 and thirty-three (33) exceedances via POC 6, and have determined the events 
 to be of regulatory significance. The inclusion of these PM10 exceedances in the dataset would 
 adversely affect Mammoth Lakes’ compliance with the PM10 NAAQS, resulting in 2020-2022 
 three-year design values of 7.4 and 13.0 for POC 5 and POC 6, respectively. This document presents 
 information demonstrating the monitored PM10 data on the exceedance days requested for exclusion 
 were affected by wildfire smoke intrusions into the Mammoth Lakes PM10 Planning Area. GBUAPCD 
 requests EPA’s concurrence with GBUAPCD staff’s determination that these wildfire events were 
 exceptional in nature and meet US EPA’s criteria as described in the Exceptional Event Rule (EER) 
 and, therefore, should not be considered in the calculation of the three-year design values for the 
 Mammoth Lakes PM10 Planning Area. 

 In GBUAPCD’s analysis, all the elements of the EER were utilized to analyze the causal relationship, 
 apply the conceptual model, and determine the effect on air quality caused by these wildfire events. In 
 addition, GBUAPCD staff continued to show that the exceedances of the standard were not reasonably 
 controllable or preventable and that the exceedances were natural events unlikely to recur. 

 The analysis that follows shows the PM10 exceedances requested for exclusion in September and 
 October 2020 were unambiguously caused by wildfire smoke. 

 Smoke from multiple large-scale wildfires in California in September and October 2020 had the 
 potential to affect the Mammoth Lakes PM10 monitoring site. The closest fire was most responsible for 
 the wildfire smoke in Mammoth Lakes, the Creek Fire, located to the southwest of Mammoth Lakes in 
 the Sierra National Forest. The Creek Fire ignited on September 4, 2020 and grew to 45,500 acres by 
 September 6, 2020, the date of the first of forty (40) PM10 exceedances at Mammoth Lakes caused by 
 Creek Fire and other wildfire smoke. Over the course of the next two months, the Creek Fire grew in 
 size and advanced to within 11 miles of Mammoth Lakes. The cause of the Creek Fire is still under 
 investigation as of this writing. 

 In addition to the Creek Fire, other smoke-producing wildfires burning during the September and 
 October 2020 exceedances which had the potential to impact Mammoth Lakes include the SQF 
 Complex and the Slink Fire. The SQF Complex ignited August 19, 2020 and was located south of 
 Mammoth Lakes in the Sequoia National Forest. It was a lightning-caused and a natural event. The 
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 Slink Fire was located in northern Mono County, ignited on August 29, 2020, the cause still under 
 investigation. 

 Tinder dry fuels, warmer than typical conditions, and lack of precipitation, caused 2020 to be one of the 
 worst wildfire years in recorded California history. Indeed, the Creek Fire presently ranks as California’s 
 all-time 5th largest wildfire at 379,895 acres (see Appendix A). 

 The GBUAPCD is requesting concurrence on exclusion of the NAAQS exceedances and monitored 
 PM10 values listed in Table 1.1 in that they meet the criteria in the EER as summarized in Table 1.2. 

 Table 1.1: Mammoth Lakes (06-051-0001) PM10 concentrations for the EEs requested for exclusion. All 
 values from AQS AMP300: Violation Day Count Report. 

 September 2020 Exceedances  October 2020 Exceedances 

 Date  POC 5  POC 6  Date  POC 5  POC 6 

 9/6/2020  168 µg/m³  296 µg/m³  10/5/2020  282 µg/m³ 

 9/10/2020  890 µg/m³  10/6/2020  259 µg/m³ 

 9/11/2020  424 µg/m³  10/7/2020  237 µg/m³ 

 9/12/2020  191 µg/m³  10/8/2020  251 µg/m³ 

 9/13/2020  486 µg/m³  10/12/2020  192 µg/m³  412 µg/m³ 

 9/14/2020  1001 µg/m³  10/13/2020  673 µg/m³ 

 9/15/2020  334 µg/m³  1146 µg/m³  10/15/2020  253 µg/m³ 

 9/16/2020  1030 µg/m³  10/17/2020  808 µg/m³ 

 9/17/2020  896 µg/m³  10/18/2020  284 µg/m³  781 µg/m³ 

 9/18/2020  243 µg/m³  10/19/2020  771 µg/m³ 

 9/19/2020  508 µg/m³  10/21/2020  291 µg/m³ 

 9/20/2020  350 µg/m³  10/22/2020  525 µg/m³ 

 9/21/2020  174 µg/m³  351 µg/m³  10/23/2020  514 µg/m³ 

 9/22/2020  400 µg/m³  10/24/2020  182 µg/m³  417 µg/m³ 

 9/23/2020  444 µg/m³  10/25/2020  303 µg/m³ 

 9/24/2020  198 µg/m³  464 µg/m³ 

 9/25/2020  390 µg/m³ 

 9/26/2020  215 µg/m³ 
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 1. INTRODUCTION 
 Statement of Purpose / Action Requested 
 The GBUAPCD identified that wildfires caused forty (40) PM10 exceedances on thirty-three (33) days 
 in the Mammoth Lakes PM10 Planning Area in September and October 2020. These exceedances 
 were caused by smoke from wildfires on the west slope of the Sierra Nevada of California, from which 
 winds transported the smoke toward Mammoth Lakes resulting in increased PM10 concentrations at 
 the Mammoth Lakes monitoring station (AQS site ID 06-051-0001). Under the Clean Air Act (CAA), the 
 Exceptional Events Rule (EER) allows the exclusion of air quality monitoring data influenced by 
 Exceptional Events from use in determinations of exceedances of the National Ambient Air Quality 
 Standards (NAAQS). This document provides a description of the events, an overview of the EER, and 
 the regulatory significance of this demonstration. In addition, the information presented in this document 
 satisfies all of the EER criteria, as summarized in Table 1.2. 
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 Table 1.2: Summary of GBUAPCD demonstration based on Exceptional Event Rule (EER) 
 Requirements. 

 EER Requirement  Section  Summary 

 Narrative 
 conceptual model 

 3  The narrative conceptual model describes the affected area, 
 meteorological conditions of the region and the source 
 causing the violations. It includes a discussion of how 
 emissions from the wildfires led to the violations at the 
 Mammoth Lakes monitors. 

 Clear Causal 
 Relationship 

 3  The wildfire events affected air quality in such a way that 
 there exists a clear causal relationship between the wildfires 
 and the monitored violations. Evidence includes satellite 
 images of wildfire smoke drifting toward Mammoth Lakes; 
 backward and forward trajectories linking wildfires with the 
 Mammoth Lakes monitor; wind roses and other 
 meteorological data showing the direction and impact to the 
 monitor, and; a comparison of PM10 data requested for 
 exclusion against historical PM10 concentrations at 
 Mammoth Lakes. 

 Natural event or 
 caused by human 
 activity that is 
 unlikely to recur 

 4  The natural event or human activity that is unlikely to recur 
 requirement is met by demonstrating that the events meet 
 the EER definition of wildfire. GBUAPCD provides evidence 
 that the wildfires were natural events, none of the wildfires 
 were confirmed to be caused by human activity, and they 
 occurred on wildland. 

 Not Reasonably 
 Controllable or 
 Preventable 

 5  The not-reasonably-controllable-or-preventable requirement 
 is met by demonstrating that the wildfires were natural, 
 lightning-caused events, or occurred on wildland. 

 Procedural 
 requirements 

 6  GBUAPCD met EER procedural requirements for flagging, 
 initial notification, demonstration, and public comment. 
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 Figure 1.1: Map showing the Mammoth Lakes Planning Area (red), the Mono Basin Planning Area to 
 the north (yellow), and the jurisdiction of the GBUAPCD (shaded on location map). 
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 Attainment Status 
 The Mammoth Lakes PM10 Planning Area status was redesignated as attainment for the PM10 
 NAAQS by the US EPA on November 4, 2015  1  . The primary source of the PM10 impacts in the area 
 has historically been residential wood combustion and resuspended road dirt and cinders. The Town of 
 Mammoth Lakes adopted numerous measures to control emissions from these sources  2  . These 
 permanent and enforceable emission reductions resulted in the redesignation of the Mammoth Lakes 
 PM10 Planning Area. Concurrent with redesignation, the US EPA approved the first 10-year Mammoth 
 Lakes PM10 Maintenance Plan, which expires in 2025. 

 The Mammoth Lakes PM10 Planning Area Second 10-Year PM10 Maintenance Plan is presented in 
 tandem with this Exceptional Event documentation, and together, fulfill the Clean Air Act requirements 
 to demonstrate continued maintenance of the NAAQS for the 10-year period following the expiration of 
 the first maintenance plan. EPA’s concurrence with September and October 2020 wildfire smoke 
 exclusions from the NAAQS is required to continue the attainment designation status for the Mammoth 
 Lakes PM10 Planning Area. Appendix B shows the 2020-2022 Mammoth Lakes PM10 design values 
 both including and excluding the requested Exceptional Events. 

 Exceptional Events Definition and Demonstration Criteria 
 EPA promulgated the EER in 40 CFR Parts 50 and 51 on March 22, 2007 (72 FR 13560), pursuant to 
 the 2005 amendment of CAA section 319(b), which allows for the exclusion of air quality monitoring 
 data influenced by exceptional events from use in determinations of exceedances or violations of 
 NAAQS, provided that the following criteria are met: 

 1.  The occurrence of an exceptional event must be demonstrated by reliable, accurate data that is 
 promptly produced and provided by Federal, State, or local government agencies; 

 2.  A clear causal relationship must exist between the measured exceedances of a national 
 ambient air quality standard and the exceptional event to demonstrate that the exceptional 
 event caused a specific air pollution concentration at a particular air quality monitoring location; 

 3.  There is a public process for determining whether an event is exceptional; and, 
 4.  There are criteria and procedures to petition the Administrator to exclude air quality monitoring 

 data that is directly due to exceptional events from use in determinations by the Administrator 
 with respect to exceedances or violations of the national ambient air quality standards. 

 The 2016 EER revisions added sections 40 CFR 50.1(j)-(r), 50.14, and 51.930. The EER as defined in 
 40 CFR 50.14 states that “…a State that has flagged data as being flagged due to an exceptional event 
 and is requesting exclusion of the affected measurement data shall, after notice and opportunity for 
 public comment, submit a demonstration to justify data exclusion to the Administrator according to the 
 schedule established under paragraph (c)(2)(i)(B).” Per 40 CFR 50.14(c)(3)(iv)(A)-(E), the 
 demonstration to justify data exclusion must include: 

 2  Town of Mammoth Lakes Municipal Code Chapter 8.30; Particulate Emissions Regulations: 
 https://www.townofmammothlakes.ca.gov/DocumentCenter/View/4520/MC8-30_Final-5-14-14?bidId= 

 1  Federal Register: Air Plan Approval; California; Mammoth Lakes; Redesignation; PM10: 
 https://www.federalregister.gov/documents/2015/10/05/2015-25165/air-plan-approval-california-mammoth-lakes-r 
 edesignation-pm10 
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 1.  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); 

 2.  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; 

 3.  Analyses comparing the claimed event-influenced concentration(s) to concentrations at the 
 same monitoring site at other times to support the requirement at paragraph (c)(3)(iv)(B) of this 
 section. The Administrator shall not require a State to prove a specific percentile point in the 
 distribution of data; 

 4.  A demonstration that the event was both not reasonably controllable and not reasonably 
 preventable; and 

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

 With respect to wildfires, 40 CFR 50.14(b)(4) states that “The Administrator shall exclude data from use 
 in determinations of exceedances and violations where a State demonstrates to the Administrator's 
 satisfaction that emissions from wildfires caused a specific air pollution concentration in excess of one 
 or more national ambient air quality standard at a particular air quality monitoring location and 
 otherwise satisfies the requirements of this section. Provided the Administrator determines that there is 
 no compelling evidence to the contrary in the record, the Administrator will determine every wildfire 
 occurring predominantly on wildland to have met the requirements identified in paragraph (c)(3)(iv)(D) 
 of this section regarding the, “not reasonably controllable or preventable,” criterion. In addition, the air 
 agency must meet several procedural requirements, including: 

 1.  Submission of an Initial Notification of Potential Exceptional Event and flagging of the affected 
 data in EPA's Air Quality System (AQS) as described in 40 CFR 50.14(c)(2)(i); and 

 2.  Completion and documentation of the public comment process described in 40 CFR 
 50.14(c)(3)(v). 

 The GBUAPCD has determined that PM10 concentrations exceeding the NAAQS in September and 
 October 2020 qualify as Exceptional Events under Title 40, Part 50 of the Code of Federal Regulations 
 (CFR), the revised EER. The purpose of this document is to provide technical documentation to support 
 a concurrence and petition the Regional Administrator for Region 9 of the U.S. Environmental 
 Protection Agency (EPA) to exclude air quality monitoring data for PM10 from the normal planning and 
 regulatory requirements under the CAA in accordance with the EER. This Exceptional Event 
 demonstration was published for public review and comment on August 2, 2023 (see Section 6). 
 Comments were submitted to ann@gbuapcd.org and were accepted through the GBUAPCD Governing 
 Board meeting on September 7, 2023. 
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 2. BACKGROUND 
 Regional Description 
 The Mammoth Lakes PM10 Planning Area is located in the southwest corner of Mono County, 
 California, as shown on the map in Figure 1.1. Mammoth Lakes is nestled in a significant north-south 
 trending mountain range, the Sierra Nevada, and often receives more winter snowfall than any other 
 location in California, and is a well known recreation destination. The Mammoth Lakes PM10 Planning 
 Area covers 54 square miles and is located entirely within the jurisdiction of the Great Basin Unified Air 
 Pollution Control District (GBUAPCD). The Mammoth Lakes PM10 Planning Area currently has one 
 active PM10 monitoring site, Mammoth Lakes (06-051-0001), located within the Town of Mammoth 
 Lakes, the only incorporated community in the Planning Area. 

 The elevation of the Mammoth Lakes monitoring site is 7,831 feet MSL and the Planning Area itself 
 spans 7,050 to 11,053 feet MSL. The western edge of the Planning Area follows the crest of the Sierra 
 Nevada. A gap in the crest, Mammoth Pass, allows passage of winter storms from the Pacific through 
 the Sierra Nevada, contributing to the large snowfall accumulation. 

 Climate 
 The temperature at Mammoth Lakes is cold in winter and relatively cool in summer with the majority of 
 precipitation falling as snow in winter months, as shown in Table 2.1. 

 Table 2.1: Mammoth Lakes Monthly Normal Temperature (1997-2022) and Precipitation (1993-2012). 
 Month  Temperature 

 Mean (°C) 
 Temperature 
 Minimum (°C) 

 Temperature 
 Maximum (°C) 

 Precipitation 
 Mean (inches)  3 

 January  -1.2  -16.9  7.4  4.60 
 February  -1.3  -12.1  9.2  3.77 

 March  1.4  -10.0  11.7  2.40 
 April  4.0  -8.6  14.3  1.54 
 May  8.6  -4.4  19.2  1.17 
 June  14.3  1.4  22.4  0.56 
 July  18.1  9.0  23.7  0.51 

 August  17.4  7.2  22.7  0.31 
 September  13.5  0.4  22.5  0.37 

 October  7.3  -6.7  17.4  1.51 
 November  2.2  -11.4  12.5  2.09 
 December  -1.4  -13.6  10.4  4.13 

 Wind Patterns 
 Typical winds at the Mammoth Lakes monitoring site are light, due to its location in a well-forested and 
 well-protected basin. Wind speeds in Mammoth Lakes are some of the lightest recorded at all sites 

 3  Precipitation from the Mammoth Lakes Ranger Station via the Western Regional Climate Center: 
 https://wrcc.dri.edu/cgi-bin/cliGCStP.pl?ca5280 
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 operated by GBUAPCD. Occasionally, elevated wind speeds occur when thunderstorms move through 
 the area or a regional front passes through. Elevated wind speeds in winter are typically from the west, 
 through Mammoth Pass. High wind events caused by regional-scale weather fronts with wide-ranging 
 impacts are uncommon. 

 Overview of Monitoring Network 
 The following parameters and associated POCs are presently recorded at the intervals specified at the 
 Mammoth Lakes monitoring site (06-051-0001) and uploaded to AQS. For reference, the AQS 
 parameter codes are also listed. All parameters are designated as part of the SLAMS  4  network, unless 
 otherwise noted: 

 ●  61101-1 Hourly Horizontal Wind Speed - Scalar (average) 
 ●  61103-1 Hourly Vector Wind Speed - Resultant (average) 
 ●  61104-1 Hourly Wind Direction - Resultant (average) 
 ●  61105-1 Hourly Peak Wind Gust 
 ●  61106-1 Hourly Standard Deviation of Horizontal Wind Direction (average) 
 ●  62101-1 Hourly Outdoor Temperature (average) 
 ●  81102-5 Daily PM10 Standard Conditions (average) 
 ●  81102-6 Hourly PM10 Standard Conditions (average) 

 ○  SLAMS - TEOM (method 079) - 10/24/2008-9/20/2018, 4/25/2022-present 
 ○  Special Purpose Monitor - T640x (method 239) - 9/21/2018-4/15/2022 

 ●  85101-5 Daily PM10 Local Conditions (average) - Partisol 
 ●  85101-6 Hourly PM10 Local Conditions (average) - TEOM 

 ○  SLAMS - TEOM (method 079)- 10/24/2008-9/20/2018, 4/25/2022-present 
 ○  Special Purpose Monitor - T640x (method 239) - 9/21/2018-4/15/2022 

 ●  88101-5 Daily PM2.5 Local Conditions (average) - Partisol 
 ●  88101-6 Hourly PM2.5 Local Conditions (average) 

 ○  Special Purpose Monitor - T640x (method 238) - 9/21/2018-4/15/2022 

 PM10 Monitoring in Mammoth Lakes 
 The Mammoth Lakes Monitoring Site was established and has been monitoring and reporting PM10 
 (AQS Parameter 81102) since 1980. The PM10 SLAMS monitor in operation during the 2020 
 exceptional event period was a filter-based FRM Partisol monitor operating on a 1-in-3 day schedule 
 (POC 5). The District also operated a continuous Special Purpose Monitor (SPM) during 2020, a FEM 
 Teledyne API T640x, reporting both PM10 (POC 6) and PM2.5 (POC 6). The T640x was installed as a 
 test and collocated with the Partisol to assess the correlation between the two monitoring instruments. 
 The T640x recorded PM10 with method code 239, prior to the release of the 2023 “Network Data 
 Alignment” firmware, and was found to report values much higher, often 2X or 3X, when compared to 
 the FRM Partisol. It was removed from operation in April 2022 due to lack of confidence in the accuracy 
 of the monitor. Although the T640x monitor was designated in AQS as a SPM and operated only with 
 the intention of determining comparability with the FRM, the District inadvertently continued to operate 
 the monitor beyond the allowable 2-year SPM term and the EPA has deemed the T640x data 
 applicable to the NAAQS. Hence, the POC 6 SPM T640x PM10 exceedances are presented in this 
 demonstration with a request for exclusion from the NAAQS. 

 4  State or Local Air Monitoring Stations Network 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Characteristics of Non-event PM10 Concentrations 
 Air quality at Mammoth Lakes is generally very good, with clean air and unobstructed views of the 
 Sierra crest to the west and all the way to the White Mountains 40 miles to the east. PM10 
 concentrations in September and October are typically very low. In contrast to the wildfire impacted 
 conditions in September and October 2020, the PM10 and meteorological conditions in 2022 are 
 considered reflective of non-event conditions, as it was a period without notable local or regional PM10 
 influences, particularly wildfire smoke. 

 The upper graph in Figure 2.1 illustrates the POC 5 daily average PM10 conditions during the 
 Exceptional Event period in 2020 (red squares) and non-event period 2022 (gray squares). POC 6 daily 
 averages are displayed in Figure 2.4 and Figure 2.5.1 through Figure 2.5.9. As shown in Figure 2.1 top 
 graph, during non-event conditions daily average PM10 is well below 25 µg/m³. The top graph also 
 shows wind speed conditions were similar between the two periods as shown by the event period with 
 the red line (2020) and the non-event period with the gray line (2022). Hourly wind speeds in 2020 
 (event) and 2022 (non-event) rarely exceeded 4 m/s (approximately 9 miles per hour (mph)). 

 The lower graph in Figure 2.1 shows wind direction during the Exceptional Event period in 2020 (red 
 dots) compared with wind direction during the non-event period in 2022 (hollow gray circles). The graph 
 demonstrates that wind direction was similar between the two periods, with significant focus on a wind 
 direction between 240 degrees and 300 degrees in both years, a cone centered on due west. This 
 focus is corroborated by the wind roses in Figure 2.2 and Figure 2.3. Importantly, the predominant wind 
 direction is from the west, in the direction of Mammoth Pass, the low point in the Sierra crest facilitating 
 flow of smoke from the Creek Fire into Mammoth Lakes. 

 A tabular listing of all Mammoth Lakes monitored daily average PM10 concentrations during the 
 Exceptional Event period of September and October 2020, alongside PM10 values during the 
 non-event period of September and October 2022, is shown in Table 3.5, all derived from AQS  5 

 AMP300 Violation Day Count Report. The table shows that non-event PM10 concentrations are 
 typically 10-20 µg/m³ and occasionally 20-40 µg/m³. The bolded PM10 values in Table 3.5 are 
 requested for exclusion. 

 Due to its isolated location away from large-scale industrial development and urban centers and nestled 
 in its own topographic basin, the Mammoth Lakes area is not significantly impacted by sources from 
 outside the Planning Area with the notable exception of wildfire smoke. Local particulate sources, 
 including residential wood burning and road cinders, have historically been the source of PM10 
 impacting the Mammoth Lakes PM10 Planning Area, much reduced in recent years. 

 5  AQS is the Environmental Protection Agency Air Quality System,  https://www.epa.gov/aqs  . Data was 
 obtained through an AQS AMP501 Extract Raw Data report. 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 2.1: The top graph shows non-event wind speed conditions (2022), plotted alongside event wind speed conditions, and POC 5 PM10 
 wildfire smoke event conditions (2020) and POC 5 PM10 non-event conditions (2022). The lower graph shows non-event and event wind 
 directions. 
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 The wind rose plot in Figure 2.2 shows the Mammoth Lakes scalar wind speed and direction recorded 
 during a non-event period. The plot graphically demonstrates the light winds typically encountered 
 during non-event periods, such as the data shown recorded in September and October 2022. 

 Figure 2.2: Non-event wind rose at Mammoth Lakes showing hourly average wind speeds and direction 
 recorded in September and October 2022. 

 Characteristics of Wildfire Event PM10 Concentrations 
 In September and October 2020, there were thirty-three (33) days exceeding the PM10 NAAQS at the 
 Mammoth Lakes monitoring site, consisting of forty (40) monitored exceedances, all caused by wildfire 
 smoke which traveled from wildfires burning throughout the state of California to Mammoth Lakes, 
 notably the Creek Fire which advanced to within 11 miles of Mammoth Lakes. 

 The upper graph in Figure 2.1 illustrates the wildfire smoke impacts on the Mammoth Lakes PM10 FRM 
 (POC 5) monitor during both the event period (2020) and non-event period (2022). The red squares 
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 represent the elevated PM10 concentrations caused by wildfire smoke in 2020, compared with the 
 non-event conditions in 2022 as shown with gray squares. The Creek Fire started September 4, 2020, 
 and registered its first PM10 exceedance on the Mammoth Lakes POC 5 Partisol on September 6, 
 2020, the first 1:3 monitored day after the ignition. The POC 6 SPM T640x also registered its first 
 exceedance on September 6, 2020. As shown in the upper graph in Figure 2.1, throughout the 
 Exceptional Event period in 2020, POC 5 PM10 was elevated on nearly all monitored days when 
 compared with those monitored conditions on non-event conditions in 2022. During event conditions, 
 PM10 is frequently above 50 µg/m³, while typically 10-20 µg/m³ during non-event conditions. 

 The upper graph in Figure 2.1 also compares hourly wind speeds during event conditions (red line) with 
 non-event conditions (gray line). Wind speed conditions were similar between the event conditions and 
 the non-event conditions with speeds reducing below 1 m/s and diurnally rising to ~3 m/s, occasionally 
 rising to ~ 6 m/s (approximately 7 to 13 mph). 

 The wind rose plot in Figure 2.3 shows the Mammoth Lakes scalar wind speed and direction during 
 September and October 2020, the months containing the exceptional events being requested for 
 exclusion. The plot graphically demonstrates the wind conditions, both speed and direction, were 
 consistent with those found during non-event periods shown in the wind rose plot in Figure 2.2, both 
 represented by light winds with a westerly bias. 
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 Figure 2.3: Wildfire smoke event wind conditions - Wind rose plot at Mammoth Lakes showing hourly 
 average wind speeds and direction recorded in September and October 2020. 

 The graph in Figure 2.4 shows POC 5 daily average Mammoth Lakes PM10 during the September and 
 October event window in years 2010 through 2022 with a comparison of 2020 POC 5 and POC 6 daily 
 averages. The forty (40) monitored exceedances in 2020 requested for exclusion from the NAAQS, and 
 the focus of this demonstration, are shown as the data points with black squares above the 150 µg/m³ 
 daily PM10 NAAQS standard dashed line. The graph shows that no other year between 2010 and 2022 
 experienced conditions which caused such significant PM10 impacts as 2020. 

 Table 3.5 lists the daily average NAAQS PM10 exceedances for the requested Exceptional Events in 
 bold font, including both the POC 5 Partisol FRM monitor and the POC 6 SPM T640x monitor. Note that 
 three (3) POC 5 Partisol runs during the Exceptional Event period were invalid (9/18/2020, 10/15/2020, 
 and 10/21/2020) due to heavy filter loading from smoke and associated machine malfunction. 
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 The graphs in Figure 2.5.1 through Figure 2.5.9 are weekly time series graphs of every week during the 
 September 2020 through October 2020 Exceptional Event (EE) period showing hourly POC 6 SPM 
 T640x PM10 and PM2.5 concentrations, combined with daily POC 5 Partisol and POC 6 SPM T640x 
 daily average PM10 concentrations. The graphs clearly show elevated PM10 concentrations throughout 
 the Exceptional Event period. Combined with the PM2.5 concentrations, the graphs demonstrate the 
 variability in smoke concentrations resulting from pulses of smoke as it is lofted over the Sierra crest. 
 The graphs also show the exaggerated nature of the POC 6 SPM T640x monitor when compared with 
 the POC 5 FRM Partisol. To facilitate comparison between the weeks, all the graphs have a fixed Y-axis 
 scale (3,000 µg/m³) to accommodate the high hourly POC 6 SPM T640x PM10 concentrations. Of note 
 in these graphs is the absence of elevated particulate concentrations the week prior to the EE period 
 before the Creek Fire started in Figure 2.5.1, and the arrival of the first smoke-related impacts and 
 exceedances on 9/6/2020 shown in Figure 2.5.2 once Creek Fire smoke arrived. Elevated PM10 
 concentrations continue each week until 9/27/2020 through 10/3/2020 as shown by the relatively low 
 PM10 concentrations in Figure 2.5.5. Smoke returns the week of 10/4/2020 as shown in Figure 2.5.6 
 and returns with especially significant concentrations the week of 10/18/2020 as shown in Figure 2.5.8. 
 PM10 concentrations finally diminish the week following the final exceedance requested for exclusion 
 on 10/25/2020, as shown in Figure 2.5.9. 
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 Figure 2.4: Comparison of Mammoth Lakes FRM daily average PM10 NAAQS values in September and October, 2010 through 2022 with 
 2020 POC 5 and POC 6 daily average PM10. Excludes exceedances in 2013 and 2018 previously requested for exclusion from the NAAQS. 
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 Figure 2.5.1: Week #1 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 

 Figure 2.5.2: Week #2 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 
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 Figure 2.5.3: Week #3 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 

 Figure 2.5.4: Week #4 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 
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 Figure 2.5.5: Week #5 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 

 Figure 2.5.6: Week #6 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 
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 Figure 2.5.7: Week #7 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 

 Figure 2.5.8: Week #8 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 
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 Figure 2.5.9: Week #9 hourly POC 6 PM10 and PM2.5 concentrations with daily POC 6 and POC 5 average PM10 concentrations. 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 3. EXCEPTIONAL EVENT DEMONSTRATION 
 The GBUAPCD is requesting exclusion of forty (40) monitored PM10 exceedances at Mammoth Lakes 
 (06-051-0001) between September 6, 2020, and October 25, 2020, violating the 1987 150 µg/m³ 
 24-hour PM10 NAAQS. The daily average PM10 concentrations are listed in Table 1.1. These elevated 
 concentrations were the result of smoke from California wildfires that was transported over the Sierra 
 crest to the Mammoth Lakes PM10 Planning Area. Although several large wildfires were actively 
 burning in California during this time period, the Creek Fire was most proximate and considered to be 
 the primary source. The following sections contain detailed information on the wildfires causing the 
 exceedances, the specific circumstances leading to the exceedances, comparisons between conditions 
 on non-event days and event days, regional PM10 impacts beyond Mammoth Lakes, and a clear 
 causal relationship between the wildfires and the monitored exceedances. 

 Conceptual Model / Summary of Events 
 The Creek Fire wildfire and other wildfires burning in California were responsible for the smoke impacts 
 causing forty (40) PM10 NAAQS violations at Mammoth Lakes between September 6, 2020, and 
 October 25, 2020. The map in Figure 3.1 shows the Terra / MODIS satellite image  6  and HMS Fire 
 Locations  7  on September 6, 2020, clearly showing the smoke plume dispersion from the Creek Fire 
 wildfire traversing east into the Mammoth Lakes PM10 Planning Area. 

 The Creek Fire started on September 4, 2020, near Shaver Lake, California. It grew in size and 
 smoke-production quickly. Moderate smoke impacts were monitored in Mammoth Lakes on September 
 5, 2020, and significant impacts arrived on September 6, 2020. The POC 5 1:3 PM10 Partisol FRM 
 monitor recorded its first of seven (7) exceedances attributed to wildfire smoke on September 6, 2020, 
 and the POC 6 SPM T640x FEM also registered its first of thirty-three (33) exceedances on this day. 
 While the Creek Fire gained momentum and smoke production, the SQF Complex wildfire was also 
 increasing in size. The Slink Fire ignited on August 29, 2020 and was located north of Mammoth Lakes. 
 It generally had a smoke plume directed northeast away from Mammoth Lakes, but when winds shifted 
 to the northwest, it contributed to the September 6, 2020 PM10 exceedance recorded at Mammoth 
 Lakes. All three fires, the SQF Complex, the Creek Fire, and the Slink Fire, were large fires, with many 
 personnel involved with their control and monitoring, all of which is well documented in this 
 demonstration. This conceptual model is supported by the fire managers’ assessments, the air quality 
 managers’ assessments, photos, satellite images, and observed and modeled smoke plumes, each 
 presented below. 

 The wildfire statistics in Table 3.1 show details of the SQF Complex, Creek Fire, and Slink Fire, 
 including the size, ignition and containment dates, distance from the Mammoth Lakes monitor, ranked 
 size, ignition source, and latitude/longitude. Links to websites containing further information on these 
 fires are in the Table 3.1 footnotes and screenshots are shown in Appendix E. 

 7  Hazard Mapping System (HMS) Fire Locations from  https://www.ospo.noaa.gov/Products/land/hms.html 

 6  Terra/MODIS imagery acquired from NASA’s WorldView website at 
 https://worldview.earthdata.nasa.gov/?v=-125.78104244639056,34.38594963790762,-112.25867677446726,40.7 
 03079917538254&t=2020-09-06-T18%3A33%3A06Z 
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 Other very large wildfires also burned in California during the weeks these Exceptional Events took 
 place. The fire statistics for those wildfires are listed in Table 3.2, also including the size, ignition date, 
 distance and direction from Mammoth Lakes, ranked size, ignition source, and general location. 
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 Figure 3.1: September 6, 2020, satellite image showing smoke from the Creek Fire entering the 
 Mammoth Lakes PM10 Planning area. 
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 Table 3.1: Statistics of three of the most prominent wildfires affecting the September and October 2020 PM10 exceedances at Mammoth 
 Lakes. 

 Wildfire 
 Name 

 Final 
 Size 

 (acres) 

 Ignition 
 Date 

 Containment 
 Date 

 Distance 
 from 

 Mammoth 
 Lakes 
 (miles) 

 Direction 
 Cone from 
 Mammoth 

 Lakes 
 (degrees) 

 Ranked Size 
 in California 
 by acreage 

 Ignition 
 Source 

 Latitude  Longitude 

 SQF 
 Complex  8  174,178  8/19/2020  1/5/2021  103  160 (SSE)  >20th  Lightning  36.255  -118.497 

 Creek 
 Fire  9  379,895  9/4/2020  12/24/2020  11-35  168-232 

 (S-SW)  5th  Under 
 investigation  37.201  -119.272 

 Slink 
 Fire  10  26,759  8/29/2020  11/8/2020  71  335 (NNW)  N/A  Lightning  38.568  -119.568 

 10  Slink Fire:  https://en.wikipedia.org/wiki/2020_California_wildfires 
 9  Creek Fire:  https://en.wikipedia.org/wiki/Creek_Fire_(2020) 
 8  SQF Complex:  https://en.wikipedia.org/wiki/SQF_Complex 
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 Table 3.2: Statistics of additional significant California wildfires >100,000 acres or within 200 miles of Mammoth Lakes active during the 
 September and October 2020 Exceptional Events. 

 Wildfire Name  Final Size 
 (acres) 

 Ignition 
 Date 

 Distance 
 from 

 Mammoth 
 Lakes 
 (miles) 

 Direction 
 Cone from 
 Mammoth 

 Lakes 
 (degrees) 

 Ranked Size 
 in California 
 by acreage 

 Ignition 
 Source 

 General Location 

 August 
 Complex  11  1,032,648  8/16/2020  248  309 (NW)  1st  Lightning  Mendocino, Shasta-Trinity and 

 Six Rivers National Forests 

 SCU Lightning 
 Complex  12  396,624  8/16/2020  130  266 (W)  4th  Lightning 

 Santa Clara, Alameda, Contra 
 Costa, San Joaquin, Merced, and 

 Stanislaus Counties 

 LNU Lightning 
 Complex  13  363,220  8/17/2020  183  291 (WNW)  6th  Lightning  Napa - Wine Country 

 North 
 Complex  14  318,935  8/17/2020  186  327 (NNW)  7th  Lightning  Plumas National Forest 

 Dolan Fire  15  124,924  8/18/2020  180  236 (SW)  N/A  Suspected 
 Arson  Los Padres National Forest 

 15  Dolan Fire:  https://en.wikipedia.org/wiki/Dolan_Fire 
 14  North Complex:  https://en.wikipedia.org/wiki/North_Complex_Fire 
 13  LNU Lightning Complex:  https://en.wikipedia.org/wiki/LNU_Lightning_Complex_fires 
 12  SCU Lightning Complex CalFire:  https://en.wikipedia.org/wiki/SCU_Lightning_Complex_fires 
 11  August Complex:  https://en.wikipedia.org/wiki/August_Complex_fire 
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 The satellite image in Figure 3.2 labels several of the numerous wildfires burning in California on 
 September 6, 2020, the day of the first of forty (40) PM10 Exceptional Events in September and 
 October 2020 at the Mammoth Lakes monitoring site, as well as their associated smoke plumes. The 
 fire producing the most visible smoke plume in the image is the Creek Fire, featuring a massive 
 pyrocumulous cloud (see full-page photo in Figure 3.55). The SQF Complex smoke plume is also 
 shown, west of the Owens Valley and southeast of the Creek Fire, although its smoke plume is less 
 obvious when compared to the Creek Fire smoke plume. The Slink Fire smoke plume is visible north of 
 Mammoth Lakes, though nearly engulfed by the smoke plume from the Creek Fire. Although the image 
 shows other wildfires were actively burning in California, as listed in Table 3.2, the Creek Fire 
 (primarily), SQF Complex, and Slink Fire are deemed to be the main factors in the Mammoth Lakes 
 PM10 exceedances in September and October 2020 based on 1) their proximity to Mammoth Lakes, 2) 
 HYSPLIT trajectories, 3) Air Resource Advisor reports, and 4) visible smoke plume dispersion in 
 satellite imagery (see Figure 3.16 through Figure 3.22 and Appendix J). Based on the evidence, the 
 smoke from the numerous wildfires burning in California on the Mammoth Lakes PM10 Exceptional 
 Events in September and October 2020 undoubtedly played a role in the exceedances, though by far, 
 the primary influencers causing the exceedance were the Creek Fire, and to a lesser degree, the SQF 
 Complex and Slink Fire. 

 Figure 3.2: Satellite image of wildfires and their smoke plumes in California on September 6, 2020. 
 (Source:  http://californiasmokeinfo.blogspot.com/2020/09/sunday-september-6-2020-snapshot-of.html  ) 
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 The Slink Fire 

 The Slink Fire was ignited by a lightning strike on August 29, 2020. It was located 71 miles north of 
 Mammoth Lakes on the eastern flank of the Sierra Nevada above Antelope Valley. Communities in the 
 immediate downwind vicinity were Walker and Coleville. Smoke impacts from this wildfire was well 
 documented  16  . The majority of the smoke impacts were observed well to the north of Mammoth Lakes 
 in northern Mono County. An Air Resource Advisor was deployed to the Slink Fire and the first Smoke 
 Outlook was issued on September 3, 2020, as shown in Figure 3.3. The map on the figure focuses on 
 communities north of Mammoth Lakes, indicating Mammoth Lakes was not one of the communities 
 forecasted to be significantly impacted by smoke from the Slink Fire. The ARA report indicates that: 

 ●  Heavy smoke impacts were seen overnight in Antelope Valley. 
 ●  We expect similar fire and smoke behavior over the next several days with Antelope Valley 

 seeing the most smoke impacts. 

 The ARA report on the region covering the Slink Fire on September 6, 2020, as shown in Figure 3.8, 
 had an expanded map to the south to include Bridgeport and Lee Vining, communities to the north of 
 Mammoth Lakes, indicating impacts from the Slink Fire were being observed further south. This ARA 
 report indicates that: 

 ●  Smoke from the Creek Fire halted operations on the Slink Fire 
 ●  There were heavy smoke impacts south of the Slink Fire in Bridgeport and Lee Vining. 
 ●  Monday is expected to have northwesterly flow. 
 ●  Lee Vining, to the north of Mammoth, will experience northwest winds. 

 The ARA forecast of wind direction changing to coming from the northwest is consistent with the 
 HYSPLIT trajectories shown in Figure 3.43a for conditions on September 6, 2020. The ARA statement 
 and modeled trajectories suggest the Slink Fire, with contributions from the Creek Fire, was responsible 
 for impacts to Mammoth Lakes PM10 on September 6, 2020. 

 Figure 3.4 shows the last ARA report on the Slink Fire, issued September 16, 2020. The report 
 indicates the Slink Fire was largely contained to 71% by mid-September 2020 and no longer a 
 significant smoke producer. The ARA was taken off Slink Fire reporting duties on September 16, 2020. 
 The September 6, 2020 PM10 EE is the only exceedance considered to have been influenced by the 
 Slink Fire. 

 16  Slink Fire news report: 
 https://www.foxnews.com/us/california-wildfire-slink-fire-whirl-tornado-weather-mono-county-blaze-forest-service 
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 Figure 3.3. ARA Smoke Outlook covering the Slink Fire, issued September 3, 2020. 
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 Figure 3.4: The last ARA report on the Slink Fire, September 16, 2020. 

 The Creek Fire 

 The Creek Fire ignited on September 4, 2020 and continued to burn into October and through the 
 conclusion of the EE period, as depicted in the growth figures in Table 3.4. The Creek Fire Incident 
 Update for September 6, 2020 (see Figure 3.5) shows this wildland fire located in the Sierra National 
 Forest had grown 45,500 acres in the two days since ignition and had already required the deployment 
 of 800 firefighting personnel. On this day, the Mammoth Lakes POC 5 PM10 monitor recorded its first of 
 seven (7) exceedances and the POC 6 SPM PM10 monitor recorded its first of thirty-three (33) 
 exceedances. On September 7, 2020, the Creek Fire Incident Update in Figure 3.6 shows the fire had 
 grown to 78,790 acres, a massive daily growth of 33,290 acres. 
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 Figure 3.5: Creek Fire Incident Update, issued September 6, 2020. 

 39 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.6: Creek Fire Incident Update, issued September 7, 2020. 
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 The Creek Fire progression map produced on September 10, 2020 in Figure 3.7 shows the rapid 
 advancement of the fire perimeter from the date of origin. It indicates the fire grew 36,169 acres on 
 September 6, 2020, and an additional 43,996 acres on September 7, 2020. The acreage discrepancies 
 with the Incident Updates in Figure 3.5 and Figure 3.6 likely reflect more refined mapping of the 
 perimeter on this later date. 

 Figure 3.7: Map showing Creek Fire progression, through September 10, 2020. 
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 To illustrate the magnitude of the Creek Fire conflagration between September 4, 2020, and September 
 7, 2020, a dedicated Air Resource Advisor (ARA) arrived September 8, 2020 tasked with reporting 
 conditions and predicting PM concentrations at nearby communities. Prior to the assignment of a 
 dedicated ARA to the Creek Fire on September 8, the Humboldt-Toiyabe National Forest ARA covered 
 the smaller Slink Fire and other fires burning in northern Mono County, north of Mammoth Lakes, and 
 produced a Smoke Outlook on September 6, 2020, as shown in Figure 3.8, referencing the Creek Fire. 
 The September 6th ARA reported that: 

 ●  The Creek Fire in Sierra National Forest grew 36,000 acres and inundated the area with smoke 
 - much of that smoke stayed aloft and dispersed, but impacts were still seen throughout the 
 area, especially south of the Slink Fire. 

 ●  Smoke from the Creek Fire halted aerial operations on the Slink Fire on the evening of 
 9/5/2020. 

 ●  Lee Vining [north of Mammoth Lakes] was heavily impacted by smoke from the Creek Fire last 
 night [9/5/2020] and into this morning [9/6/2020]. 

 The observations and predictions by the Humboldt-Toiyabe ARA on September 6, 2020 for Lee Vining 
 are consistent with the observations and measurements obtained by the GBUAPCD at Mammoth 
 Lakes. 
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 Figure 3.8: Air Resource Advisor Smoke Outlook for the Humboldt-Toiyabe National Forest, issued 
 September 6, 2020. 
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 Figure 3.9 shows the September 8, 2020 ARA Smoke Outlook for the San Joaquin-Yosemite Area 
 (Creek Fire) indicating that as of September 7, the Creek Fire had burned 135,000 acres with 50,000 
 acres burned on September 7, 2020 alone. The Smoke Outlook further states: 

 ●  Smoke impacts to Mammoth Lakes in the Very Unhealthy range (purple) on September 7, 2020 
 and Unhealthy range (red) in the following days. 

 ●  Forecast for poor visibility, potentially less than ¼ mile. 

 The Creek Fire smoke transport to the east observed and predicted by the ARA is consistent with 
 conditions observed and monitored by the GBUAPCD, including the degraded visibility as forecasted by 
 the ARA. With this eastward transport, smoke flowed over the Sierra crest into Mammoth Lakes with 
 direct impact to the PM10 monitors. 

 The Creek Fire ARA continued to issue Smoke Outlooks for the area including Mammoth Lakes 
 throughout September and October 2020, due to the prolonged and heavy smoke production from the 
 fire affecting neighboring communities such as Mammoth Lakes. All thirty-three (33) Creek Fire ARA 
 Smoke Outlooks issued during the September 2020 to October 2020 EE period are included in 
 Appendix G. The ARA AQI conditions report and AQI predictions for Mammoth Lakes are consistently 
 in the hazardous range, more than any other community adjacent to the Creek Fire. Table 3.3 is a 
 summary of the ARA predicted AQI conditions caused by wildfire smoke at Mammoth Lakes during the 
 POC 5 Exceptional Event Days, as well as the identified source, and a relevant excerpt from the report. 
 The additional ARA reports in Appendix G list conditions which are very similar to those in Table 3.3 on 
 POC 6 exceedance days, listing Mammoth Lakes as being heavily affected by smoke from the Creek 
 Fire. 

 Table 3.3. Air Resource Advisor (ARA) AQI forecasts at Mammoth Lakes on POC 5 Exceptional Event 
 days, as excerpted from Smoke Outlooks included in Appendix G. 

 POC 5 
 EE Date 

 ARA Predicted AQI  Source  Excerpt 

 9/6/2020  Unhealthy (at Lee 
 Vining, Mammoth 
 not in forecast) 

 Creek Fire  “Heavily impacted by the Creek Fire” 

 9/15/2020  Hazardous  Creek Fire  “Likely Hazardous/Very Unhealthy all day” 

 9/21/2020  Hazardous  Creek Fire  Very Unhealthy to Hazardous throughout the day” 

 9/24/2020  Very Unhealthy  Creek Fire  “Communities to the east, such as Mammoth 
 Lakes, are expected to remain in heavy smoke” 

 10/12/2020  Hazardous  Creek Fire  “Expect heaviest smoke impacts in Mammoth 
 Lakes” 

 10/18/2020  Hazardous  Creek Fire  “Mammoth Lakes will see the heaviest smoke” 

 10/24/2020  Very Unhealthy  Creek Fire  “Heavy smoke continues in Mammoth Lakes” 

 44 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.9: Smoke Outlook for the San Joaquin-Yosemite Area, issued September 8, 2020. 
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 The Creek Fire aggressively burned throughout the September 2020 and October 2020 Exceptional 
 Event period, increasing in growth most days and reaching only 61% containment by the end of the 
 Exceptional Event period on 10/25/2020. Table 3.4 shows the number of acres burned by the Creek 
 Fire, the containment percentage, and the daily growth. 

 Table 3.4: Creek Fire acreage increase throughout the 2020 EE period.  17 

 Date 
 Acea burned 

 (acres)  Containment 
 Growth increase 

 (acres) 

 Sep 5  36,000  0% 

 Sep 6  73,278  0%  37,278 

 Sep 7  78,790  0%  5,512 

 Sep 8  152,833  0%  74,043 

 Sep 9  163,138  0%  10,305 

 Sep 10  175,893  0%  12,755 

 Sep 11  182,225  6%  6,332 

 Sep 12  196,667  8%  14,442 

 Sep 13  201,908  10%  5,241 

 Sep 14  212,744  16%  10,836 

 Sep 15  228,025  18%  15,281 

 Sep 16  244,746  18%  16,721 

 Sep 17  246,756  20%  2,010 

 Sep 18  248,256  20%  1,500 

 Sep 19  271,938  25%  23,682 

 Sep 20  278,368  27%  6,430 

 Sep 21  280,425  30%  2,057 

 Sep 22  283,724  30%  3,299 

 Sep 23  289,695  32%  5,971 

 Sep 24  291,426  34%  1,731 

 Sep 25  291,426  36%  0 

 Sep 26  292,172  39%  746 

 Sep 27  302,870  39%  10,698 

 Sep 28  304,604  39%  1,734 

 Sep 29  306,240  44%  1,636 

 Sep 30  307,051  44%  811 

 Oct 1  309,033  44%  1,982 

 17  Source:  https://en.wikipedia.org/wiki/Creek_Fire_(2020)  courtesy of Inciweb (data now removed). 
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 Date 
 Acea burned 

 (acres)  Containment 
 Growth increase 

 (acres) 

 Oct 2  311,703  45%  2,670 

 Oct 3  313,044  49%  1,341 

 Oct 4  316,673  49%  3,629 

 Oct 5  322,089  48%  5,416 

 Oct 6  326,706  49%  4,617 

 Oct 7  328,595  49%  1,889 

 Oct 8  330,899  49%  2,304 

 Oct 9  331,954  49%  1,055 

 Oct 10  333,350  49%  1,396 

 Oct 11  333,350  55%  0 

 Oct 12  333,350  55%  0 

 Oct 13  337,655  55%  4,305 

 Oct 14  337,655  55%  0 

 Oct 15  341,722  55%  4,067 

 Oct 16  344,042  60%  2,320 

 Oct 19  350,331  61%  6,289 

 Oct 20  352,339  61%  2,008 

 Oct 22  357,656  61%  5,317 

 Oct 25  360,834  61%  3,178 
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 The SQF Complex 

 The SQF Complex wildfire was ignited by a lightning strike on August 19, 2020 and the size of the fire 
 had grown to 55,961 acres by September 7, 2020 (see map in Figure 3.12). The SQF Complex 
 produced significant amounts of smoke throughout the EE period, and GBUAPCD continued to issue 
 Health Advisories as late as October 23, 2020. Although smoke waned in November 2020, the SQF 
 Complex wasn’t fully contained until winter storms arrived. 

 The SQF Complex was a wildland fire in the Sequoia and Inyo National Forests. The SQF Complex 
 consisted of two fires managed together: the larger Castle Fire, and the smaller Shotgun Fire. Due to 
 the distance from Mammoth Lakes and location, the SQF Complex generally emitted smoke to the 
 east, away from Mammoth Lakes. Occasionally, during the Exceptional Event period, the prevailing 
 wind shifted to southerly and lofted smoke from the SQF Complex toward the Creek Fire and Mammoth 
 Lakes. In general, though, it was the Creek Fire which had smoke lofted toward the SQF Complex. 
 Such was the case on September 8, 2020. The SQF Complex Fire Update dated September 8, 2020 in 
 Figure 3.10 indicates that: 

 ●  In the afternoon, as winds become more westerly, the Creek Fire smoke could shift north of the 
 Sequoia (SQF) Complex. 

 Indeed, this prediction is consistent with the observations and ambient measurements made by the 
 GBUAPCD. Measurements and satellite images confirmed Creek Fire smoke was transported 
 southeast to north of the SQF Complex. 
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 Figure 3.10: Sequoia and Inyo National Forest Sequoia (SQF) Complex Fire Update from September 8, 
 2020. 
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 The Air Resource Advisor (ARA) Smoke Outlook Report for the Southern Sierra-Sequoia SQF Complex 
 on September 7, 2020 is shown in Figure 3.11. Notably, it states: 

 ●  Yesterday was an active fire day for the SQF Complex. Significant growth was experienced. 
 ●  The outlook area will be under a blanket of smoke due to the SQF and Creek Fire. 
 ●  Today’s air quality will be much impaired for the Outlook area. 
 ●  Very Unhealthy or worse levels are expected for Owens Valley. 
 ●  During this period [9/7-9/8] smoke from Creek Fire will affect the area. It will combine with SQF 

 Complex smoke and contribute to very poor air quality. 

 All these bulleted predictions and observations by the SQF Complex ARA in Figure 3.11 are consistent 
 with the observations and ambient air quality measurements made by the GBUAPCD, as demonstrated 
 in the sections below. While the SQF Complex ARA reporting area is beyond the geographic scope of 
 the Mammoth Lakes area, smoke from this fire had the potential to impact the Mammoth Lakes 
 monitors. 
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 Figure 3.11Y: Air Resource Advisor Smoke Outlook for the Southern Sierra, September 7, 2020. 
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 The SQF (Sequoia) Complex progression map in Figure 3.12 shows that the fire grew 5,523 acres on 
 September 6, 2020 and grew an additional 6,641 acres on September 7, 2020. 

 Figure 3.12: Map showing SQF Complex progression, through September 15, 2020. 

 52 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 The map in Figure 3.13 shows the SQF Complex extent on September 7, 2020 with the Castle Fire 
 component mapped at 55,523 acres, and the Shotgun Fire component mapped at 438 acres. 

 Figure 3.13: Map showing SQF Complex extent on September 7, 2020. 
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 The map in Figure 3.14 shows the SQF Complex the following day, on September 8, 2020, when the 
 acreage of the Castle Fire component had grown to 62,389 acres, an increase of 6,866 acres. Both 
 maps in Figure 3.13 and Figure 3.14 show the relative location of the SQF Complex in the inset map in 
 the upper-right corner. 

 Figure 3.14: Map showing SQF Complex extent on September 8, 2020 

 54 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Visible Satellite Smoke Plumes, Detected Hotspots, and HMS Smoke Layers 
 The map in Figure 3.15 presents Worldview satellite imagery on September 6, 2020, showing wildfire 
 hotspots as orange dots. Prominent in this image is the massive pyrocumulous emitting from the Creek 
 Fire with smoke plumes heading over the Sierra crest and directly into Mammoth Lakes. 

 Figure 3.15: Worldview satellite imagery showing the Creek Fire and other wildfire smoke plumes on 
 September 6, 2020 (source:  https://worldview.earthdata.nasa.gov  ). 
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 The maps in Figure 3.16 through Figure 3.22 are from AirNowTech Navigator  18  , showing the smoke 
 plumes impacting Mammoth Lakes, detected hotspots, and regional hourly monitored PM10 
 concentrations on each of the seven (7) POC 5 FRM PM10 exceedances requested for exclusion as 
 Exceptional Events. Maps for all other days with POC 6 SPM T640x exceedances requested for 
 exclusion are shown in Appendix J. Maps in the figures identify the Mammoth Lakes monitor with a 
 black oval outline surrounding the monitor and hourly PM10 concentrations. Displayed PM10 
 concentrations are from the Mammoth Lakes SPM T640x. 

 Figure 3.16: Satellite Image, detected hotspots, and monitored PM10 concentrations on September 6, 
 2020 08:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 

 18  AirNowTech navigator is accessible at  https://www.airnowtech.org/navigator/index.cfm  . 
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 Figure 3.17: Satellite Image, detected hotspots, and monitored PM10 concentrations on September 15, 
 2020 08:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.18: Satellite Image, detected hotspots, and monitored PM10 concentrations on September 21, 
 2020 16:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.19: Satellite Image, detected hotspots, and monitored PM10 concentrations on September 24, 
 2020 16:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.20: Satellite Image, detected hotspots, and monitored PM10 concentrations on October 12, 
 2020 16:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.21: Satellite Image, detected hotspots, and monitored PM10 concentrations on October 18, 
 2020 20:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.22: Satellite Image, detected hotspots, and monitored PM10 concentrations on October 24, 
 2020 10:00 PST. (Source  https://www.airnowtech.org/navigator/index.cfm#  ) 
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 Figure 3.23 through Figure 3.29 show Hazard Mapping System (HMS) Smoke Plume maps of modeled 
 smoke plume density and satellite-detected hotspots in California and the Mammoth Lakes area on all 
 seven (7) POC 5 FRM requested Exceptional Event days. HMS maps for all other days requested for 
 exclusion as registered by the SPM POC 6 T640x are shown in Appendix K. The maps show “Heavy” 
 or “Medium” smoke density in Mammoth Lakes on nearly all event days. 

 Figure 3.23: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, September 6, 
 2020 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.24: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, September 15, 
 2020 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.25: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, September 21, 
 2020 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.26: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, September 24, 
 2020 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.27: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, October 12, 2020 
 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.28: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, October 18, 2020, 
 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Figure 3.29: Hazard Mapping System (HMS) Fire Detection and Smoke Plume Map, October 24, 2020 
 (Source:  https://www.ospo.noaa.gov/Products/land/hms.html  ). 
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 Event-related PM10 Concentrations 
 Wildfire smoke from the Creek Fire and other California wildfires was transported into the Mammoth 
 Lakes PM10 Planning Area, thereby elevating PM10 conditions well above normal conditions. The 
 graph in Figure 2.4 shows Mammoth Lakes POC 5 FRM Partisol daily average PM10 concentrations 
 during September and October between 2010 and 2022 at Mammoth Lakes, alongside the 
 wildfire-smoke-impacted 2020 exceedances. The data presented in the graph exclude the 2013 and 
 2018 wildfire smoke exceedances already requested for exclusion in AQS. The graph shows the 2020 
 PM10 exceedances with black dots (POC 5) and yellow dots (POC 6). The datapoints requested for 
 exclusion in this demonstration are outlined with black squares, all above the Federal Exceedance 
 NAAQS Standard. The graph shows PM10 conditions have historically been well below both the 
 Federal (150 µg/m³) NAAQS exceedance threshold. 

 Table 3.5 lists September and October daily average PM10 concentrations at Mammoth Lakes in 2020 
 (event-conditions) and 2022 (non-event conditions). Both PM10 POCs are shown, POC 5 and POC 6. 
 The exceedances requested for exclusion in 2020 are shown in bold font. In 2020, POC 6 was 
 operating as a Special Purpose Monitor (SPM) to evaluate T640x comparability with the POC 5 FRM 
 Partisol. As illustrated in the table, the T640x was found to report concentrations significantly higher 
 than those from the FRM Partisol. The SPM T640x study was discontinued in 2022 and POC 6 was 
 replaced with a continuous TEOM and operated as SLAMS. Even though the T640x SPM reported 
 values significantly higher than the Partisol, was operated as an experiment, and the monitor was 
 removed after the conclusion of the study, the monitor nonetheless recorded exceedances which are 
 requested for exclusion. The rightmost columns in the table show that in 2022, a non-event-condition 
 year without significant wildfire smoke impacts, the FRM Partisol and FEM TEOM report comparable 
 concentrations, all relatively low. 

 Table 3.5: Daily Average PM10 at Mammoth Lakes (06-051-0001) in September and October 2020 
 (event-period) and September and October 2022 (non-event period). Green (low) to red (high) PM10 
 color ramps are column-specific. Bold values are requested exclusions. All values from AQS AMP300 
 Violation Day Count Report. 

 2020 event conditions (µg/m³)  2022 non-event conditions (µg/m³) 
 Date  Partisol 

 (POC 5) 
 T640x SPM 

 (POC 6) 
 Date  Partisol 

 (POC 5) 
 TEOM 

 (POC 6) 
 9/1/2020  41  9/1/2022  18 
 9/2/2020  38  9/2/2022  20  21 
 9/3/2020  18  26  9/3/2022  19 
 9/4/2020  23  9/4/2022  23 
 9/5/2020  82  9/5/2022  17  19 
 9/6/2020  168  296  9/6/2022  39 
 9/7/2020  128  9/7/2022  42 
 9/8/2020  597  9/8/2022  39  37 
 9/9/2020  28  43  9/9/2022  47 
 9/10/2020  890  9/10/2022  21 
 9/11/2020  424  9/11/2022  12  13 
 9/12/2020  90  191  9/12/2022  14 
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 2020 event conditions (µg/m³)  2022 non-event conditions (µg/m³) 
 Date  Partisol 

 (POC 5) 
 T640x SPM 

 (POC 6) 
 Date  Partisol 

 (POC 5) 
 TEOM 

 (POC 6) 
 9/13/2020  486  9/13/2022  18 
 9/14/2020  1001  9/14/2022  15  17 
 9/15/2020  334  1146  9/15/2022  17 
 9/16/2020  1030  9/16/2022  27 
 9/17/2020  896  9/17/2022  17  19 
 9/18/2020  N/A  243  9/18/2022  15 
 9/19/2020  508  9/19/2022  9 
 9/20/2020  350  9/20/2022  7  8 
 9/21/2020  174  351  9/21/2022  12 
 9/22/2020  400  9/22/2022  14 
 9/23/2020  444  9/23/2022  11  12 
 9/24/2020  198  464  9/24/2022  26 
 9/25/2020  390  9/25/2022  10 
 9/26/2020  215  9/26/2022  14  13 
 9/27/2020  12  20  9/27/2022  18 
 9/28/2020  14  9/28/2022  12 
 9/29/2020  130  9/29/2022  9  13 
 9/30/2020  37  61  9/30/2022  15 
 10/1/2020  30  10/1/2022  14 
 10/2/2020  93  10/2/2022  11  14 
 10/3/2020  43  78  10/3/2022  22 
 10/4/2020  123  10/4/2022  22 
 10/5/2020  282  10/5/2022  19  27 
 10/6/2020  129  259  10/6/2022  25 
 10/7/2020  237  10/7/2022  15 
 10/8/2020  251  10/8/2022  17  19 
 10/9/2020  67  127  10/9/2022  12 
 10/10/2020  138  10/10/2022  19 
 10/11/2020  42  10/11/2022  30  37 
 10/12/2020  192  412  10/12/2022  28 
 10/13/2020  673  10/13/2022  18 
 10/14/2020  108  10/14/2022  10 
 10/15/2020  N/A  253  10/15/2022  13 
 10/16/2020  34  10/16/2022  14 
 10/17/2020  808  10/17/2022  19  22 
 10/18/2020  284  781  10/18/2022  38 
 10/19/2020  771  10/19/2022  28 
 10/20/2020  150  10/20/2022  22  23 
 10/21/2020  N/A  291  10/21/2022  25 
 10/22/2020  525  10/22/2022  41 
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 2020 event conditions (µg/m³)  2022 non-event conditions (µg/m³) 
 Date  Partisol 

 (POC 5) 
 T640x SPM 

 (POC 6) 
 Date  Partisol 

 (POC 5) 
 TEOM 

 (POC 6) 
 10/23/2020  514  10/23/2022  7  9 
 10/24/2020  182  417  10/24/2022  16 
 10/25/2020  303  10/25/2022  12 
 10/26/2020  38  10/26/2022  10  13 
 10/27/2020  13  23  10/27/2022  15 
 10/28/2020  19  10/28/2022  19 
 10/29/2020  35  10/29/2022  14  16 
 10/30/2020  17  26  10/30/2022  20 
 10/31/2020  26  10/31/2022  61 

 Regional PM Impacts 
 Wildfire smoke impacts were monitored well beyond Mammoth Lakes in September and October 2020. 
 Elevated PM concentrations from wildfire smoke were observed at neighboring monitors, notably in the 
 Mono Basin to the north and Owens Valley to the southeast. The map in Figure 3.30 shows PM 
 monitoring site locations in the region. 

 The timing and monitored PM10 concentrations shown in Table 3.6a and Table 3.6b are consistent with 
 the narrative of this EE documentation. The tables show PM10 monitors across the top with daily 
 average PM10 concentrations for each day in September 2020 (Table 3.6a) and October 2020 (Table 
 3.6b). Mammoth is shown in the left columns, both POC 5 (FRM SLAMS) and POC 6 (FEM SPM). The 
 monitors most proximate to Mammoth are Lee Vining and Mono, shown in the next columns to the right. 
 More distant are monitors in the Owens Valley: near Bishop (NCORE), surrounding Owens Lake (Lone 
 Pine, Dirty Socks, Olancha, Stanley, Lizard Tail, North Beach, Mill Site, Keeler) and Rose Valley (Coso 
 Junction). In addition to the T640x operated at Mammoth (POC 6) during September-October 2020, the 
 NCORE site near Bishop operated a T640x (POC 1) during this time as well, and although it did not 
 exhibit the extremes of the T640x monitor at Mammoth Lakes, it still recorded concentrations much 
 higher than the NCORE FRM monitor (POC 4). The tables illustrate the regional distributional pattern of 
 PM10 impact well, with the largest concentrations recorded at Mammoth and Lee Vining, the two sites 
 closest to the Creek Fire. 
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 Figure 3.30: GBUAPCD Permanent PM Monitoring Network 

 All regional PM10 monitors listed in Table 3.6a and Table 3.6b show elevated concentrations from 
 wildfire smoke during the Exceptional Event period. There is variation in concentrations throughout the 
 period due to wildfire burn intensity, control efforts, variation in topography, flow patterns, and distance 
 to smoke sources. Mammoth Lakes, however, was the most affected monitoring site due to the 
 aggressive nature of the Creek Fire, close proximity to the fire, and prevailing wind transport through 
 Mammoth Pass. 

 Table 3.6a and Table 3.6b show Mammoth Lakes had relatively low PM10 concentrations until 
 September 6, 2020, when the Creek Fire ignited. Following that date, through October 27, 2020, 
 concentrations in Mammoth Lakes and all neighbor monitoring sites fluctuated, but elevated 
 concentrations focused on Mammoth and reached moderately elevated to severely elevated levels. 
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 Table 3.6a: Regional daily average PM10 concentrations (µg/m³) in September 2020. 
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 Table 3.6b: Regional daily average PM10 concentrations (µg/m³) in October 2020: 
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 The September 8, 2020 Regional Event 
 The Mammoth Lakes POC 6 SPM FEM T640x PM10 monitor registered an exceedance of 597 µg/m³ 
 on 9/8/2020, a non-run day for the POC 5 1:3 FRM Partisol. Upon examination of the data, the day was 
 determined to consist of a combined double-impact of particulates, starting with wildfire smoke in the 
 early morning hours, followed by a strong pulse of regional dust from the north from sources as far 
 away as Nevada. The dust event was widespread. Indeed, as shown in Table 3.6a, all monitors in the 
 region experienced consistent elevated PM10 levels on this day. Due to the mixed nature of the PM10 
 source, the exceedance recorded on 9/8/2020 is not presently requested for exclusion. 

 PM10/PM2.5 Proportioning 
 Since wildfire smoke is generally characterized by smaller-sized particles and windblown dust is 
 characterized by larger-sized particles, a review of the PM2.5 to PM10 proportions is instructive to 
 determine whether wildfire smoke or another particulate such as dust is responsible for elevated PM10. 
 The Mammoth Lakes SPM T640x recorded both PM10 (POC 6) and PM2.5 (POC 6) and can be 
 analyzed as an hourly ratio. In addition, the site had a POC 5 1:3 PM10 Partisol and a POC 5 1:3 
 PM2.5 Partisol in operation during the September to October 2020 event period. 

 The values in Table 3.7 show the POC 5 daily average PM10 and PM2.5 concentrations and the ratio 
 between PM2.5 and PM10 for each valid run day during the EE period. POC 6 ratios are shown in 
 Figure 3.31. For all wildfire smoke POC 5 exceedance days during this period highlighted in yellow in 
 Table 3.7, the ratios ranged from 66% to 93%, indicating fine particle predominance suggesting wildfire 
 smoke was the source material. 

 Graphs on Figure 3.31 show the ratio between daily (top) and hourly (bottom) average PM2.5 to PM10 
 concentrations from the POC 6 SPM T640x in September and October 2020. Although the 
 concentrations reported by the T640x monitor were found to be highly exaggerated when compared to 
 the POC 5 FRM Partisol monitor, the ratios between the reported concentrations from the PM2.5 and 
 PM10 channels from the T640x are instructive. The top figure shows that on all POC 6 exceedance 
 days requested for exclusion from the NAAQS (red squares), the daily ratios were between 52% and 
 67%. By contrast, the other dates not requested for exclusion (blue diamond) either 1) fell short of the 
 exceedance threshold of 150 µg/m³ but were still affected by smoke (ratios comparable to EE 
 requested), 2) were not affected by smoke (ratios less than ~50%), or 3) was the 9/8/2020 mixed event 
 day, as annotated on the graph and discussed above in the section “The September 8, 2020 Regional 
 Event”. Examples of days affected by smoke but not exceeding the standard are seen in early October. 
 Of note is the variability of the ratios suggesting that not all days during the EE period experienced 
 smoke impacts. This is due to the nature of the variable winds in the region and subsequent smoke 
 transport - smoke wasn’t projected over the crest on these days, as well as varied direct control and 
 contaminants efforts (including induced backburn) and natural conflagration of the wildfires. 
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 Table 3.7: POC 5 daily PM2.5:PM10 Partisol ratios during the EE period. Yellow-highlighted days are 
 POC 5 PM10 exceedances requested for exclusion from the NAAQS. 

 Date  PM10  PM2.5  PM2.5:PM10 
 9/3/2020  18  8  44% 
 9/6/2020  168  113  67% 
 9/9/2020  28  9  32% 

 9/12/2020  90  59  66% 
 9/15/2020  334  309  93% 
 9/18/2020  154 
 9/21/2020  174  120  69% 
 9/24/2020  198  142  72% 
 9/27/2020  12  6  50% 
 9/30/2020  37  21  57% 
 10/3/2020  43  27  63% 
 10/6/2020  129  92  71% 
 10/9/2020  67  43  64% 

 10/12/2020  192  144  75% 
 10/15/2020  72 
 10/18/2020  284  227  80% 
 10/21/2020 
 10/24/2020  182  144  79% 
 10/27/2020  13  7  54% 
 10/30/2020  17  8  47% 
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 Figure 3.31: Graphs showing the ratio between daily (top) and hourly (bottom) average PM2.5 to PM10 
 concentrations from the Mammoth Lakes POC 6 T640x SPM during the EE period. 
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 Meteorological Conditions 
 The meteorological conditions preceding the September and October 2020 events were characterized 
 by widespread lack of precipitation and slightly warmer than average temperatures, as shown in the 
 August 2020 maps in Figure 3.32 and Figure 3.33. 

 Figure 3.32: Precipitation, in inches, Western Regional Climate Center, western US, August 2020. 
 (Source  https://hprcc.unl.edu/products/maps/acis/wrcc/Aug20PDataWRCC.png  ) 

 Figure 3.33: Departure from normal temperature (degrees Fahrenheit), Western Regional Climate 
 Center, western US, August 2020. (Source: 
 https://hprcc.unl.edu/products/maps/acis/wrcc/Aug20TDeptWRCC.png  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 The Drought Monitor map in Figure 3.34 shows conditions in the Sierra Nevada and the Mammoth 
 Lakes area were either in Moderate Drought or Abnormally Dry in August 2020, which may help explain 
 the volatility and rapid growth of the Creek Fire, SQF Complex, and other California wildfires. 

 Figure 3.34: Drought conditions for the western U.S. on September 1, 2020. (Source: 
 https://droughtmonitor.unl.edu/Maps/MapArchive.aspx  ) 

 The exceptionally dry and warm conditions in August 2020, as depicted in Figure 3.32 through Figure 
 3.34, led to tinder-dry fuels across California. Then, in mid-August 2020, a massive lightning storm 
 released thousands of strikes across the state  19  . Many  of these lightning strikes became wildfires  20  , 
 including the SQF Complex, which was ignited by the August 16, 2020 lightning storm and continued to 
 burn and grow through the Exceptional Event period. Figure 3.35 shows a map of lightning impacts in a 
 24-hour period between August 15, 2020 06:00 and August 16, 2020 06:00. Note the lightning strikes 
 represented as dots in the Sequoia region of the southern Sierra, some of which became the SQF 
 Complex. 

 20  Further information on the August 2020 Lightning Storm and Resulting Wildfires: 
 https://en.wikipedia.org/wiki/August_2020_California_lightning_wildfires 

 19  See CBS News report here: 
 https://www.cbsnews.com/news/lightning-siege-hits-california-with-nearly-12000-strikes-in-a-week-2020-08-22/ 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.35: Map of August 15, 2020 lightning strikes in California. (Source: 
 https://yubanet.com/regional/lightning-map-shows-4808-strikes-in-california/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Surface weather maps in Figure 3.36 to Figure 3.42 show meteorological conditions on each of the 
 seven (7) POC 5 FRM exceptional event dates. All other exceedance dates requested for exclusion as 
 registered by the POC 6 SPM FEM T640x are shown in Appendix L. Note each day of the thirty-three 
 (33) days requested for exclusion has no precipitation and has warmer than average temperatures, and 
 no strong wind gradients. The wind gradient component of the weather maps are consistent with Figure 
 2.1 and Figure 2.3, which show monitored wind speeds were low throughout the EE period. While daily 
 weather maps help illustrate the high-level meteorologic conditions, they do not account for local 
 variability, such as the diurnal wind pattern at Mammoth Lakes shown in Figure 2.1, which shows wind 
 direction flip-flopping on most days from east to west. This daily wind direction reversal helps explain 
 the variability of smoke transport over the Sierra crest from the Creek Fire to Mammoth Lakes. 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.36: Surface weather map September 6, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.37: Surface weather map September 15, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.38: Surface weather map September 21, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.39: Surface weather map September 24, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.40: Surface weather map October 12, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.41: Surface weather map October 18, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Figure 3.42: Surface weather map October 24, 2020 07:00 PST. (Source: 
 https://www.wpc.ncep.noaa.gov/dailywxmap/  ) 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Visibility Analysis 
 The GBUAPCD operates an air quality monitoring camera at the Mammoth Lakes monitoring site. The 
 camera faces east and captures both short-range and long-range pollution impacts. The camera 
 records images every 30-seconds during daylight hours. The GBUAPCD uses this camera with the 
 specific purpose of visually identifying sources of particulate emissions. Each image recorded in a day 
 is compiled into a daily movie file, and displayed in sunup-to-sundown video animation. 

 Typical days in Mammoth Lakes have excellent visibility and limited airborne particulates. These days, 
 all features in the field of view are clearly distinguishable, from the near-distant trees and buildings 
 across the street to the moderate-distance peaks on the right side of the image. Daily camera movie 
 examples of typical, clear, non-event days can be viewed here: 

 Air Quality Camera Videos on Clean Air Days 

 August 1, 2020 - Mammoth Lakes Air Quality Camera video animation: 
 https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 

 008_01_2020%20clean%20air%20day.mp4 

 August 12, 2020 - Mammoth Lakes Air Quality Camera video animation: 
 https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 

 008_12_2020%20clean%20air%20day.mp4 

 In contrast to clean air day videos above, days affected by wildfire smoke have reduced visibility and 
 noticeable brown haze partially obscuring features normally easily visible. Links to the camera daily 
 movies on all thirty-three requested EE days shown in Table 3.8. 

 Table 3.8: Links to camera footage videos on all thirty-three (33) EE days. 

 Exceptional 
 Event Date 

 Mammoth Lakes Air Quality Camera video animation 

 9/6/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_06_2020.mp4 

 9/8/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_08_2020.mp4 

 9/10/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_10_2020.mp4 

 9/11/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_11_2020.mp4 

 9/12/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_12_2020.mp4 

 9/13/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_13_2020.mp4 
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https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2008_01_2020%20clean%20air%20day.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2008_01_2020%20clean%20air%20day.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2008_12_2020%20clean%20air%20day.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2008_12_2020%20clean%20air%20day.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_06_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_06_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_08_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_08_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_10_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_10_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_11_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_11_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_12_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_12_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_13_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_13_2020.mp4


 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Exceptional 
 Event Date 

 Mammoth Lakes Air Quality Camera video animation 

 9/14/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_14_2020.mp4 

 9/15/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_15_2020.mp4 

 9/16/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_16_2020.mp4 

 9/17/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_17_2020.mp4 

 9/18/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_18_2020.mp4 

 9/19/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_19_2020.mp4 

 9/20/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_20_2020.mp4 

 9/21/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_21_2020.mp4 

 9/22/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_22_2020.mp4 

 9/23/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_23_2020.mp4 

 9/24/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_24_2020.mp4 

 9/25/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_25_2020.mp4 

 9/26/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 009_26_2020.mp4 

 10/5/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_05_2020.mp4 

 10/6/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_06_2020.mp4 

 10/7/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_07_2020.mp4 

 10/8/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_08_2020.mp4 
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https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_14_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_14_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_15_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_15_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_16_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_16_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_17_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_17_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_18_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_18_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_19_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_19_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_20_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_20_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_21_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_21_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_22_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_22_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_23_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_23_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_24_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_24_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_25_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_25_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_26_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2009_26_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_05_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_05_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_06_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_06_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_07_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_07_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_08_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_08_2020.mp4


 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Exceptional 
 Event Date 

 Mammoth Lakes Air Quality Camera video animation 

 10/12/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_12_2020.mp4 

 10/13/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_13_2020.mp4 

 10/15/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_15_2020.mp4 

 10/17/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_17_2020.mp4 

 10/18/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_18_2020.mp4 

 10/19/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_19_2020.mp4 

 10/21/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_21_2020.mp4 

 10/22/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_22_2020.mp4 

 10/23/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_23_2020.mp4 

 10/24/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_24_2020.mp4 

 10/25/2020  https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2 
 010_25_2020.mp4 

 The videos on the EE dates above all show the distinct and engulfing smoke from the Creek Fire and 
 other wildfires in Mammoth Lakes. The timing of the visually distinguishable smoke in the camera 
 footage is consistent with the timing of the rise in monitored PM10 concentrations at Mammoth Lakes. 

 In addition to the videos, still image capture comparisons between clean air non-event days with the 
 POC 5 FRM Exceptional Event days is illustrative. This side-by-side comparison is provided in Table 
 3.9 with a representative non-event day on the left compared with each of the POC 5 Exceptional Event 
 days on the right. Images from all other POC 6 SPM FEM T640x Exceptional Event days are shown in 
 Appendix M. Each image is from the same time of day (around 12:00 PST) for optimal comparability. In 
 each of the comparisons, the blue sky on the non-event day is replaced with brown haze and sunlight, 
 trees, and mountains are obscured on the event days. The PM10 concentration at 12:00 PST as well 
 as the daily maximum hourly PM10 concentration for each day is listed in the caption below each image 
 (source: SPM T640x POC 6). 
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https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_12_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_12_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_13_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_13_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_15_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_15_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_17_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_17_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_18_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_18_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_19_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_19_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_21_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_21_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_22_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_22_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_23_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_23_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_24_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_24_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_25_2020.mp4
https://gbuapcd.org/Docs/VideoReview/ExceedanceVideos/Mammoth%20Lakes%2010_25_2020.mp4


 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Table 3.9. Visual Comparison of non-event days with POC 5 Exceptional Event Days. The caption for each image lists the hourly average 
 PM10 at 12:00 PST (the approximate time of the image capture) and daily maximum hourly average PM10 from the SPM T640x (POC 6). 

 Non-event Day  Exceptional Event Days 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  9/6/2020 12:00 105.3 µg/m³ PM10; daily max 824.2 µg/m³ 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  9/14/2020 12:00 221.1 µg/m³ PM10; daily max 2725.3 µg/m³ 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Table 3.9. Visual Comparison of non-event days with POC 5 Exceptional Event Days. The caption for each image lists the hourly average 
 PM10 at 12:00 PST (the approximate time of the image capture) and daily maximum hourly average PM10 from the SPM T640x (POC 6). 

 Non-event Day  Exceptional Event Days 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  9/21/2020 12:00 771.9 µg/m³ PM10; daily max 771.9 µg/m³ 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  9/24/2020 12:00 456.2 µg/m³ PM10; daily max 1114.3 µg/m³ 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Table 3.9. Visual Comparison of non-event days with POC 5 Exceptional Event Days. The caption for each image lists the hourly average 
 PM10 at 12:00 PST (the approximate time of the image capture) and daily maximum hourly average PM10 from the SPM T640x (POC 6). 

 Non-event Day  Exceptional Event Days 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  10/12/2020 12:00 286.0 µg/m³ PM10; daily max 1339.0 µg/m³ 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  10/18/2020 12:00 390.0 µg/m³ PM10; daily max 2885.8 µg/m³ 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Table 3.9. Visual Comparison of non-event days with POC 5 Exceptional Event Days. The caption for each image lists the hourly average 
 PM10 at 12:00 PST (the approximate time of the image capture) and daily maximum hourly average PM10 from the SPM T640x (POC 6). 

 Non-event Day  Exceptional Event Days 

 8/1/2020 12:00 11.6 µg/m³ PM10; daily max 27.4 µg/m³  10/24/2020 12:00 167.1 µg/m³ PM10; daily max 1416.4 µg/m³ 
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 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Clear Causal Relationship 
 In this section evidence is provided that demonstrates the PM10 events for which the GBUAPCD is 
 requesting EPA Exceptional Event concurrence were caused by smoke produced from wildland fires. 

 Based on the documentation provided in Section 3 of this submittal, the Creek Fire and other wildfire 
 events in California qualify as wildfires because lightning and/or an undetermined ignition source 
 caused the unplanned wildfire events. The EPA generally considers the emissions of PM10 from 
 wildfires on wildland to meet the regulatory definition of a natural event, defined as one ‘in which human 
 activity plays little or no direct causal role.’ These wildfire events occurred on wildland (see Figure 3.6, 
 Figure 3.10, and Appendix E) and accordingly, GBUAPCD has shown that these events are natural 
 events and may be considered for treatment as exceptional events. 

 Deviation from Normal Conditions 
 In order to establish that the PM10 concentrations on the requested EE days were out-of-the-ordinary 
 and exceptional, the meteorological and particulate matter data collected during non-event days must 
 be compared with those the same data collected on event days, as well as those that happened under 
 similar conditions, but with no exceedances. 

 The graph in Figure 2.4, above, shows the PM10 deviation from normal conditions at Mammoth Lakes 
 in September and October 2020. The graph shows PM10 NAAQS exceedances were the highest 
 recorded in September and October at the Mammoth Lakes monitoring site when excluding the 2013 
 and 2018 exceedances previously requested for exclusion. 

 Table 3.10, below, lists all monitored PM10 exceedances between 2015 and 2022 at Mammoth Lakes, 
 sorted by descending PM10 exceedance value. The table also lists the dates of each exceedance, the 
 rank and percentile among all monitored days between 2015 and 2022, and a comment on the impact 
 source of each exceedance. Note the September and October 2020 events requested for exclusion 
 from the NAAQS are highlighted yellow and all are at minimum 0.986 percentile rank among all 
 monitored days. 
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 Table 3.10: Monitored PM10 exceedances at Mammoth Lakes between 2015 and 2022, their POC, NAAQS value, rank, percentile rank, 
 exclusion status, and impact sources. Listed in descending order of NAAQS 24-hour PM10 average. Yellow-highlighted dates are those 
 requested for exclusion in this EE demonstration. 

 Date  POC  24-hour 
 PM10 (µg/m³) 

 Numeric 
 Rank 

 Percentile 
 Rank 

 Request for 
 Exclusion from 

 NAAQS 
 PM10 Impact Source 

 9/15/2020  6  1146  1  1.000  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/16/2020  6  1030  2  0.999  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/14/2020  6  1001  3  0.999  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/17/2020  6  896  4  0.999  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/10/2020  6  890  5  0.998  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/17/2020  6  808  6  0.998  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/18/2020  6  781  7  0.998  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/19/2020  6  771  8  0.997  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/13/2020  6  673  9  0.997  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/8/2020  6  597  10  0.997  No  Mixed smoke and dust 

 10/22/2020  6  525  11  0.997  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/23/2020  6  514  12  0.996  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/19/2020  6  508  13  0.996  Yes  2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
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 Date  POC  24-hour 
 PM10 (µg/m³) 

 Numeric 
 Rank 

 Percentile 
 Rank 

 Request for 
 Exclusion from 

 NAAQS 
 PM10 Impact Source 

 throughout California 

 9/13/2020  6  486  14  0.996  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/24/2020  6  464  15  0.995  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/23/2020  6  444  16  0.995  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/11/2020  6  424  17  0.995  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/24/2020  6  417  18  0.994  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/12/2020  6  412  19  0.994  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/22/2020  6  400  20  0.994  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/25/2020  6  390  21  0.994  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/21/2020  6  351  22  0.993  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/20/2020  6  350  23  0.993  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/15/2020  5  334  24  0.993  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 8/2/2018  6  308  25  0.992  Yes  2018 Wildfire Smoke Ferguson Fire 

 10/25/2020  6  303  26  0.992  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 
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 Date  POC  24-hour 
 PM10 (µg/m³) 

 Numeric 
 Rank 

 Percentile 
 Rank 

 Request for 
 Exclusion from 

 NAAQS 
 PM10 Impact Source 

 9/6/2020  6  296  27  0.992  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/21/2020  6  291  28  0.992  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/18/2020  5  284  29  0.991  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/5/2020  6  282  30  0.991  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 8/3/2018  6  261  31  0.991  Yes  2018 Wildfire Smoke Ferguson Fire 

 10/6/2020  6  259  32  0.99  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/15/2020  6  253  33  0.99  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/8/2020  6  251  34  0.99  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/18/2020  6  243  35  0.989  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 8/3/2018  5  239  36  0.989  Yes  2018 Wildfire Smoke Ferguson Fire 

 10/7/2020  6  237  37  0.989  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/26/2020  6  215  38  0.989  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/24/2020  5  198  39  0.988  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/12/2020  5  192  40  0.988  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 
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 Date  POC  24-hour 
 PM10 (µg/m³) 

 Numeric 
 Rank 

 Percentile 
 Rank 

 Request for 
 Exclusion from 

 NAAQS 
 PM10 Impact Source 

 9/12/2020  6  191  41  0.988  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 10/24/2020  5  182  42  0.987  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 8/4/2018  6  180  43  0.987  Yes  2018 Wildfire Smoke Ferguson Fire 

 9/21/2020  5  174  44  0.987  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 

 9/6/2020  5  168  45  0.986  Yes 
 2020 Wildfire Smoke: Creek Fire, SQF Complex, and others 
 throughout California 
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 Table 3.11a through Table 3.11d compare observed conditions during each day of the September 2020 
 to October 2020 EE period with normal conditions between 2014 and 2019. The thirty-three (33) EE 
 days are bolded and shaded mauve. The table shows Mammoth Lakes daily average PM10, average 
 temperature, maximum temperature, maximum wind speed and average wind speed. Notable 
 interpretations of the table are as follows: 

 ●  Daily Average PM10  - The table shows the daily average  PM10 concentrations on Exceptional 
 Event days were roughly 10-times greater than the average concentrations on the same day of 
 the year between 2014 and 2019. For example, average PM10 concentrations on September 6 
 is 23.12 µg/m³, while on the September 6, 2020 EE day, the daily average PM10 concentration 
 was 168 µg/m³ for POC 5 and 297 µg/m³ for POC 6. 

 ●  Temperature  - The table shows both the average and  maximum daily temperature on the 2020 
 Exceptional Event days and compares them to normal temperatures on those days of the year. 
 Temperatures were on similar or greater than average for the date on every Exceptional Event 
 day for both average and maximum temperatures. A notable temperature drop well below 
 normal on 10/25/2020-10/26/2020 may have helped Creek Fire control efforts and reduce 
 smoke emissions. 

 ●  Wind Speed  - Wind speed is rarely significantly elevated  in Mammoth Lakes, and such was the 
 case on the Exceptional Event days. The wind speed conditions on these days were 
 comparable to the normal conditions on those days of the year. 

 Table 3.11a through Table 3.11d can also be used to inspect non-event conditions. Since the Creek Fire 
 and associated smoke began to arrive on 9/5/2020, the dates 9/1 through 9/4 represent non-event 
 conditions. On these days prior to the Creek Fire, PM10 conditions were comparable to average 
 conditions between 2014 and 2019, ranging from 18 µg/m³ to 41µg/m³, while the normal PM10 
 concentrations range from 22.13 µg/m³ to 40.86 µg/m³. Temperatures were also comparable, if not 
 slightly elevated compared to normal conditions. Wind speed was light, comparable with normal 
 conditions. 

 In summary, PM10 on the September and October 2020 Exceptional Event days strongly deviated from 
 both historic and non-event PM10 conditions. In contrast, wind speed was very similar and temperature 
 was generally comparable. 
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 Table 3.11a - September, Part 1: Observed PM10 and meteorological conditions during the September and October 2020 EE period. Shows 
 POC 5 and POC 6 EEs as bold font with mauve shading. Table compares 2020 conditions with normal conditions on those days between 
 2014 and 2019. Data are from AQS report AMP501. 

 09/01  09/02  09/03  09/04  09/05  09/06  09/07  09/08  09/09  09/10  09/11  09/12  09/13  09/14  09/15 

 24-hour Avg PM10 (µg/m³) 

 2020 Observed (POC 5)  18  168  28  90  334 

 2020 Observed (POC 6)  41  39  27  24  82  297  128  597  43  891  424  191  487  1002  1146 

 Normal  22.13  37.23  40.86  28.31  19.20  23.12  37.15  23.50  19.52  18.51  19.85  30.53  32.65  19.61  12.79 

 Average Temperature (°C) 

 2020 Observed  16.97  18.34  20.03  21.16  20.49  18.53  18.77  12.55  11.51  10.62  12.53  13.76  14.32  12.60  13.60 

 Normal  16.92  17.55  15.85  14.13  13.79  14.76  15.53  15.64  15.15  15.17  14.94  14.27  13.19  12.93  12.65 

 Maximum Temperature (°C) 

 2020 Observed  26.04  27.51  28.40  29.05  27.73  24.58  26.71  17.94  21.05  20.24  22.14  22.86  22.51  19.58  20.74 

 Normal  24.15  23.75  21.97  20.39  20.73  21.74  22.69  21.97  22.35  22.22  22.19  20.72  19.17  19.11  17.98 

 24-hour Maximum Wind Speed (m/s) 

 2020 Observed  2.86  2.47  2.66  2.59  3.52  1.78  2.59  3.17  2.63  2.15  2.87  3.93  3.06  1.59  2.46 

 Normal  2.64  2.62  2.85  3.02  2.57  2.51  2.76  2.69  2.51  2.58  3.11  3.00  2.99  2.81  2.86 

 24-hour Average Wind Speed (m/s) 

 2020 Observed  1.37  1.51  1.71  1.75  1.78  1.02  1.59  1.76  1.35  1.18  1.39  1.85  1.50  1.16  1.47 

 Normal  1.61  1.82  1.81  1.75  1.45  1.50  1.75  1.75  1.58  1.63  1.64  1.95  1.71  1.78  1.84 
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 Table 3.11b - September, Part 2: Observed PM10 and meteorological conditions during the September and October 2020 EE period. Shows 
 POC 5 and POC 6 EEs as bold font with mauve shading. Table compares 2020 conditions with normal conditions on those days between 
 2014 and 2019. Data are from AQS report AMP501. 

 09/16  09/17  09/18  09/19  09/20  09/21  09/22  09/23  09/24  09/25  09/26  09/27  09/28  09/29  09/30 

 24-hour Avg PM10 (µg/m³) 

 2020 Observed (POC 5)  174  198  12  37 

 2020 Observed (POC 6)  1031  897  344  509  351  351  401  444  464  391  215  21  15  130  61 

 Normal  14.80  14.68  40.65  11.34  21.00  26.90  14.09  10.86  14.70  15.18  20.59  19.20  19.14  19.93  14.17 

 Average Temperature (°C) 

 2020 Observed  13.13  14.09  12.89  13.61  12.58  12.86  15.10  14.81  17.08  17.39  16.23  12.90  12.48  13.07  13.92 

 Normal  11.90  12.98  12.94  12.65  12.41  10.49  10.18  10.90  11.96  12.34  12.45  11.80  10.79  10.17  10.53 

 Maximum Temperature (°C) 

 2020 Observed  21.23  21.01  17.51  21.19  21.25  20.16  20.01  22.31  22.94  24.19  24.91  20.47  21.34  22.10  22.15 

 Normal  17.06  20.06  19.15  18.70  19.99  17.37  15.84  17.33  19.86  19.68  19.76  18.62  16.42  15.65  15.58 

 24-hour Maximum Wind Speed (m/s) 

 2020 Observed  2.08  2.19  3.07  2.43  1.86  2.38  2.37  2.36  2.28  2.30  2.67  3.11  2.37  1.84  2.53 

 Normal  3.25  2.65  3.00  2.95  2.90  2.57  2.82  2.72  2.70  2.85  2.60  2.62  2.78  2.79  3.00 

 24-hour Average Wind Speed (m/s) 

 2020 Observed  1.39  1.43  2.08  1.51  1.34  1.57  1.79  1.45  1.70  1.73  1.41  1.68  1.40  1.21  1.50 

 Normal  2.11  1.64  2.07  1.94  1.75  1.70  1.84  1.54  1.50  1.73  1.70  1.72  1.79  1.83  2.02 
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 Table 3.11c - October, Part 1: Observed PM10 and meteorological conditions during the September and October 2020 EE period. Shows 
 POC 5 and POC 6 EEs as bold font with mauve shading. Table compares 2020 conditions with normal conditions on those days between 
 2014 and 2019. Data are from AQS report AMP501. 

 10/01  10/02  10/03  10/04  10/05  10/06  10/07  10/08  10/09  10/10  10/11  10/12  10/13  10/14  10/15 

 24-hour Avg PM10 (µg/m³) 

 2020 Observed (POC 5)  43  129  67  192 

 2020 Observed (POC 6)  31  93  79  124  283  259  237  251  127  139  43  413  673  108  253 

 Normal  12.55  13.24  12.09  7.82  12.74  13.75  12.83  17.56  14.46  19.69  16.47  23.33  16.58  19.85  18.33 

 Average Temperature (°C) 

 2020 Observed  13.95  14.30  14.40  14.46  13.31  12.41  11.53  10.60  11.29  10.99  11.55  11.62  11.49  13.25  11.46 

 Normal  8.55  6.56  6.44  7.64  8.05  8.36  9.43  10.45  9.41  8.71  9.44  8.16  9.27  7.90  7.20 

 Maximum Temperature (°C) 

 2020 Observed  22.86  24.00  23.20  22.29  23.05  21.12  19.71  18.99  18.51  14.25  19.01  21.24  21.29  23.48  21.19 

 Normal  14.92  13.55  12.84  14.11  15.80  17.11  17.59  18.70  17.07  15.90  15.74  16.33  17.40  14.82  14.26 

 24-hour Maximum Wind Speed (m/s) 

 2020 Observed  3.57  1.92  2.07  2.28  1.67  2.02  1.74  2.02  2.28  2.99  3.83  1.83  1.91  2.30  3.36 

 Normal  3.02  2.51  3.13  2.78  2.58  2.27  2.34  2.73  2.93  2.80  2.72  2.40  2.54  3.31  2.98 

 24-hour Average Wind Speed (m/s) 

 2020 Observed  1.72  1.43  1.42  1.57  1.30  1.26  1.28  1.38  1.56  2.07  1.49  1.19  1.22  1.46  1.42 

 Normal  1.76  1.53  1.79  1.74  1.53  1.37  1.43  1.52  1.68  1.49  1.69  1.38  1.54  1.86  1.76 
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 Table 3.11d - October, Part 1: Observed PM10 and meteorological conditions during the September and October 2020 EE period. Shows 
 POC 5 and POC 6 EEs as bold font with mauve shading. Table compares 2020 conditions with normal conditions on those days between 
 2014 and 2019. Data are from AQS report AMP501. 

 10/16  10/17  10/18  10/19  10/20  10/21  10/22  10/23  10/24  10/25  10/26  10/27  10/28  10/29  10/30  10/31 

 24-hour Avg PM10 (µg/m³) 

 2020 Observed (POC 5)  284  182  13  17 

 2020 Observed (POC 6)  34  808  781  772  151  292  525  515  418  303  38  24  20  36  27  26 

 Normal  16.80  12.23  11.59  14.62  11.68  12.39  14.98  12.10  15.98  13.99  16.08  13.33  9.16  7.73  15.98  16.13 

 Average Temperature (°C) 

 2020 Observed  10.18  12.52  14.39  12.91  9.81  11.06  11.64  7.61  10.04  3.62  -2.78  3.69  6.39  6.77  6.40  6.76 

 Normal  7.95  7.10  6.43  7.41  6.15  6.71  8.42  9.23  8.76  8.73  8.96  6.59  6.90  6.66  4.09  5.29 

 Maximum Temperature (°C) 

 2020 Observed  19.82  22.05  20.51  20.66  18.27  18.97  18.22  16.59  15.91  10.33  5.29  13.37  17.37  16.72  17.20  17.57 

 Normal  14.40  12.69  13.65  14.19  12.66  14.20  16.77  15.81  16.32  16.24  17.47  15.13  13.70  13.59  11.51  12.92 

 24-hour Maximum Wind Speed (m/s) 

 2020 Observed  2.72  2.24  2.13  2.02  1.61  2.56  2.00  2.16  2.61  6.20  2.93  3.43  2.64  2.38  2.33  2.27 

 Normal  2.95  3.04  2.75  2.78  2.85  2.58  2.50  2.94  2.68  2.59  2.63  3.26  2.73  2.99  2.73  2.74 

 24-hour Average Wind Speed (m/s) 

 2020 Observed  1.19  1.47  1.63  1.40  1.25  1.57  1.03  1.03  2.05  2.78  1.37  1.53  1.40  1.33  1.41  1.29 

 Normal  1.68  1.83  1.54  1.61  1.69  1.44  1.48  1.72  1.66  1.67  1.56  1.65  1.66  1.65  1.57  1.66 
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 Analysis Showing Wildfire Influence on Affected Days 

 HYSPLIT Model 
 The HYSPLIT model  21  is a useful tool to model forest  fire atmospheric smoke transport and dispersion, 
 and to display forward trajectories for plumes and back trajectories for receptors (monitoring sites). The 
 HYSPLIT model can also show plume trajectories at different elevations. For this demonstration 100 
 meter, 1000 meter, and 2500 meter elevations above the surface were selected. The HYSPLIT model 
 was run on EPA AIRNowTech Navigator  22  . Forward trajectories  were run for 15 hours to provide context 
 of longer-range transport patterns related to the Mammoth Lakes region. Backward trajectories were 
 run for 24 hours to identify the influence of more distant sources such as the SQF Complex on 
 9/15/2020. Forward trajectory start times are during daylight hours, the time of day at which diurnal flow 
 and transport over the Sierra crest traditionally takes place. Backward trajectory start times are the hour 
 with the maximum PM10, based on the POC 6 T640x. Figure 3.43a through Figure 3.43g show the 
 HYSPLIT models for each requested POC 5 FEM EE day. The figures include forward smoke 
 trajectories (top) from nearby active fires (Creek Fire, SQF Complex, and Slink Fire) backward 
 trajectories from Mammoth Lakes bottom. 

 In addition to the AirNowTech models, the HYSPLIT  23  backward trajectory model was also run on the 
 NOAA website for all thirty-three (33) POC 5 and POC 6 PM10 requested EE days. Output graphics 
 from those simulations can be found in Appendix F. Start time for each backward trajectory model is the 
 UTC equivalent of the PST POC 6 T640x maximum hourly PM10 for each EE day. 

 Both the forward and backward models indicate a strong association between wildfire smoke from 
 California wildfires and elevated PM10 impacts on Mammoth Lakes for every requested EE day. Below 
 is a summary of the HYSPLIT models for all thirty-three (33) requested EE days: 

 ●  September 6, 2020 (POC 5 and POC 6)  - The forward  HYSPLIT model indicates the majority of 
 the smoke impacting Mammoth Lakes was from the Slink Fire to the north. The backward 
 trajectories demonstrate a confluence of impacts: the Slink Fire (north) at 1000 m, as well 
 influence from the Creek Fire (west) at 100 m, and the SQF Complex (south) at 2500 m. 

 ●  September 10, 2020 (POC 6)  - The backward HYSPLIT  model shows minimal dispersion and 
 transport at lower elevations (100 m and 1000 m) with smoke lingering in southern Mono 
 County suggesting accumulated stagnation in Mammoth Lakes from Creek Fire smoke 
 incursions during the previous days. 

 ●  September 11, 2020 (POC 6)  - The backward HYSPLIT  model shows Mammoth Lakes was 
 impacted by sources from the south, the direction of the SQF Complex, at the 100 m height, 
 with additional southerly components to the 1000 m height. 

 23  The NOAA HYSPLIT Model can be accessed here: 
 https://www.ready.noaa.gov/hypub-bin/trajtype.pl?runtype=archive 

 22  AirNowTech Navigator is accessed here:  https://www.airnowtech.org/index.cfm 

 21  The HYSPLIT (Hybrid Single-Particle Lagrangian Integrated Trajectory) model, developed by the 
 National Oceanic and Atmospheric Administration (NOAA) Air Resources Laboratory and the Australian 
 Bureau of Meteorology Research Centre in 1988. 
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 ●  September 12, 2020 (POC 6)  - The backward HYSPLIT model shows sources from the 
 south-southeast, the direction of the SQF Complex, at the 100 m height. 

 ●  September 13, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 south-southeast, the direction of the SQF Complex, at all three heights. 

 ●  September 14, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 southeast, the direction of the SQF Complex at the 2500 m height, and the Creek Fire to the 
 southwest at the 100 m and 2500 m heights. 

 ●  September 15, 2020 (POC 5 and POC 6)  - Winds were generally from the south and the 
 forward HYSPLIT model shows smoke from the SQF Complex drifting north to the Creek Fire 
 region, then toward Mammoth Lakes with cumulative impact. The backward HYSPLIT 
 trajectories source the impacts on Mammoth to the direction of the Creek Fire (southwest) with 
 some longer-range transport from the SQF Complex (south-southeast). 

 ●  September 16, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 south-southeast, the direction of the SQF Complex, at the 2500 m height, and the Creek Fire to 
 the southwest at the 100 m and 1000 m heights. 

 ●  September 17, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 southwest, the direction of the Creek Fire, at all three heights. 

 ●  September 18, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 southwest, the direction of the Creek Fire, at all three heights. 

 ●  September 19, 2020 (POC 6)  - The backward HYSPLIT  model shows complex swirling at the 
 100 m and 1000 m heights sourced from the direction of the Creek Fire to the southwest. 

 ●  September 20, 2020 (POC 6)  - The backward HYSPLIT  model shows southwest to northeast 
 transport from the Creek Fire toward Mammoth all three heights. 

 ●  September 21, 2020 (POC 5 and POC 6)  - The forward  HYSPLIT trajectories show smoke from 
 the Creek Fire impacting Mammoth Lakes with flow toward the northeast. The backward 
 HYSPLIT trajectories show transport from the southwest toward the northeast from the direction 
 of the Creek Fire toward Mammoth Lakes at all three heights, with longer-range transport from 
 the SQF Complex to the south at the 1000 m height. 

 ●  September 22, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the west 
 and southwest, the direction of the SQF Complex, at all three heights. 

 ●  September 23, 2020 (POC 6)  - The backward HYSPLIT  model shows sources from the 
 southwest, the direction of the SQF Complex, at all three heights. 

 ●  September 24, 2020 (POC 5 and POC 6)  - The forward  HYSPLIT trajectories show direct 
 smoke impact from the Creek Fire on Mammoth Lakes with flow toward the northeast. The 
 backward trajectories confirm transport from the southwest, the direction of the Creek Fire at all 
 three modeled heights. 

 ●  September 25, 2020 (POC 6)  - The backward HYSPLIT  model shows easterly transport from 
 the Creek Fire to Mammoth Lakes at all three heights. 

 ●  September 26, 2020 (POC 6)  - The backward HYSPLIT  model shows smoke sources from the 
 west, the direction of the Creek Fire in the 2500 m height, and complex local swirling at 100 m 
 and 1000 m. 

 ●  October 5, 2020 (POC 6)  - The backward HYSPLIT model  shows direct plume southwest to 
 northeast transport from the Creek Fire toward Mammoth Lakes at all three heights. 

 ●  October 6, 2020 (POC 6)  - The backward HYSPLIT model  shows direct plume southwest to 
 northeast transport from the Creek Fire toward Mammoth Lakes at all three heights. 

 108 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 ●  October 7, 2020 (POC 6)  - The backward model shows direct plume transport from west to east 
 from the Creek Fire toward Mammoth Lakes at 2500 m, and a complex trans-Sierra transport at 
 100 m and 2500 m. 

 ●  October 8, 2020 (POC 6)  - The backward HYSPLIT model  shows complex trans-Sierra smoke 
 transport from the Creek Fire in the 100 m height, with more far reaching transport from the 
 south, the direction of the SQF Complex at the 1000 m height. 

 ●  October 12, 2020 (POC 5 and POC 6)  - The forward HYSPLIT  model shows the Creek Fire 
 impacting Mammoth Lakes from the southwest at the 1000 m elevation. The backward model 
 also shows impacts from the southwest, the location of the Creek Fire at the 1000 m elevation. 

 ●  October 13, 2020 (POC 6)  - The backward HYSPLIT model  shows direct plume transport from 
 the Creek Fire at 1000 m and 2500 m heights and complex swirling suggesting stagnation near 
 ground level at 100 m. 

 ●  October 15, 2020 (POC 6)  - The backward HYSPLIT model  shows transport from the north at all 
 three heights, suggesting influence from one or more of the other major California Fires besides 
 the Creek Fire to the southwest, or lack of model resolution to capture micrometeorological 
 conditions and local impact from a fire only 11 miles from a source (the distance from the Creek 
 Fire from Mammoth Lakes). 

 ●  October 17, 2020 (POC 6)  - The backward HYSPLIT model  shows transport from the north at all 
 three heights, suggesting influence from one or more of the other major California Fires besides 
 the Creek Fire to the southwest, or lack of model resolution to capture micrometeorological 
 conditions and local impact from a fire only 11 miles from a source (the distance from the Creek 
 Fire from Mammoth Lakes). 

 ●  October 18, 2020 (POC 5 and POC 6)  - The forward HYSPLIT  trajectories show easterly 
 trans-Sierra transport from the Creek Fire toward Mammoth Lakes from the west for all three 
 modeled heights. The 100 and 1000 m backward trajectories are short and spiraled, suggesting 
 minimal dispersion at lower heights indicating local stagnation of previously deposited Creek 
 Fire smoke. 

 ●  October 19, 2020 (POC 6)  - The backward HYSPLIT model  shows close-proximity trans-Sierra 
 plume transport from the west, the direction of the Creek Fire at 100 m and 1000 m. 

 ●  October 21, 2020 (POC 6)  - The backward HYSPLIT model  shows easterly trans-Sierra plume 
 transport from the Creek Fire at all three heights. 

 ●  October 22, 2020 (POC 6)  - The backward HYSPLIT model  shows easterly trans-Sierra plume 
 transport from the Creek Fire at all three heights. 

 ●  October 23, 2020 (POC 6)  - The backward HYSPLIT model  shows close-proximity easterly 
 trans-Sierra plume transport from the Creek Fire at all three heights in the immediate hours prior 
 to the max PM10 concentration at Mammoth Lakes. 

 ●  October 24, 2020 (POC 5 and POC 6)  - The forward HYSPLIT  trajectories show direct impacts 
 of Creek Fire smoke impacting Mammoth Lakes with flow to the northeast. The backward 
 HYSPLIT trajectories confirm transport from the southwest, the direction of the Creek Fire. 

 ●  October 25, 2020 (POC 6)  - The backward HYSPLIT model  shows easterly trans-Sierra plume 
 transport from the Creek Fire in the 100 m and 1000 m heights. 
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 Figure 3.43a: September 6, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43b: September 15, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43c: September 21, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43d: September 24, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43e: October 12, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43f: October 18, 2020 Forward (top) and Backward HYSPLIT trajectories. 
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 Figure 3.43g: October 24, 2020 Forward (top) and Backward HYSPLIT trajectories 
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 California Smoke Blog Posts 
 The California Smoke Blog is a voluntary effort by public agencies to coordinate and aggregate 
 information for California communities affected by smoke. The Blog covered the wildfire smoke events 
 throughout California thoroughly in September and October 2020. Figure 3.44 shows the first 
 occurrence of the Creek Fire in the Blog  24  . The majority  of the California Smoke Blog Posts 
 documenting the severe smoke impacts to the Mammoth Lakes area during the EE period are the 
 Creek Fire ARA reports, all of which are included in Appendix G, as well as Figure 3.9. 

 Figure 3.44: The first appearance of the Creek Fire on the California Smoke blog, on Saturday, 
 September 5th. 

 NOAA/NWS Area Forecast Discussions 
 NWS Smoke Forecast Maps were periodically posted to the California Smoke Blog during the EE 
 period. The maps on Figure 3.45 through Figure 3.49 show the National Weather Service (NWS) 
 Sacramento Statewide Near Surface Smoke Forecasts on September 7, September 13, and 
 September 21, October 2, and October 7, respectively. No forecast maps were available after October 
 7. On all maps, the Creek Fire is depicted as the largest smoke-producing wildfire in the region with a 
 large, dense plume of smoke moving east and southeast. On Figure 3.45, the Mammoth Lakes PM10 
 Planning Area appears mapped in the interface between yellow and magenta, with the majority of the 

 24  California Smoke Blog: 
 https://californiasmokeinfo.blogspot.com/2020/09/saturday-september-5th-creekfire-plume.html 
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 plume south of the monitor. On the remaining figures, dense smoke from the Creek Fire blankets the 
 entire Mammoth Lakes PM10 Planning Area. 

 Figure 3.45: Map showing National Weather Service Sacramento Statewide Smoke Forecast at 6:00 
 PM PDT Monday, September 7, 2020. (Source: 
 https://californiasmokeinfo.blogspot.com/2020/09/monday-september-7-2020-updated-nws.html  ) 
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 Figure 3.46: Map showing National Weather Service Sacramento Statewide Smoke Forecast at 9:00 
 PM PDT Monday, September 13, 2020. (Source 
 https://californiasmokeinfo.blogspot.com/2020/09/sunday-september-13-2020-nws.html  ) 
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 Figure 3.47: Map showing National Weather Service Sacramento Statewide Smoke Forecast at 8:00 
 PM PDT Monday, September 21, 2020. (Source 
 https://californiasmokeinfo.blogspot.com/2020/09/monday-september-21-2020-national.html  ) 
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 Figure 3.48: Map showing National Weather Service Sacramento Statewide Smoke Forecast at 7:00 
 PM PDT Monday, October 2, 2020. (Source 
 https://californiasmokeinfo.blogspot.com/2020/10/friday-october-2-2020-national-weather.html  ) 
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 Figure 3.49: Map showing National Weather Service Sacramento Statewide Smoke Forecast at 3:00 
 PM PDT Monday, October 7, 2020. (Source 
 https://californiasmokeinfo.blogspot.com/2020/10/wednesday-october-7-2020-national.html  ) 

 Figure 3.50 and Figure 3.51 are National Oceanic and Atmospheric Administration text-based satellite 
 imagery analyses of observed dust and smoke over the United States. NOAA text analyses for all POC 
 5 FRM EE days are shown in Appendix I. 

 Below are quotes extracted from the NOAA analyses shown in Figure 3.50 for September 6, 2020, 
 Figure 3.51 for September 7, 2020, and all other POC 5 FRM EE days as included in Appendix I: 

 ●  9/6/2020: “Extremely thick smoke was observed over California” 
 ●  9/7/2020” “Heavy remnant smoke from yesterday’s fires throughout California was moving east 

 across Nevada… The same California fires are still emitting moderate to extremely heavy 
 smoke plumes that continue to move towards the east.” 

 ●  9/15/2020: “Absolutely expansive coverage of smoke throughout the US…Heavy smoke 
 continued to blanket almost the entirety of the United States.” 

 ●  9/21/2020: “Wildfire activity over the western United States was continuing to produce a very 
 large smoke plume that extended over most of the United States.” 

 ●  9/24/2020: “Moderate-to-heavy smoke dominates central California in the areas around the 
 Creek Fire, SQF…” 
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 ●  10/12/2020: “Thick smoke from the Creek Fire in east central California spread to the east 
 during the afternoon…” 

 ●  10/18/2020: “...The Creek Fire in southern Sierra Nevada Mountains continue to emit smoke 
 resulting in moderate-to-heavy concentration near their sources…Moderate smoke from the 
 Creek Fire spills over the the San Joaquin Valley and the Owens Valley…” 

 ●  10/24/2020: “Wildfires in central California continue to emit smoke resulting in 
 moderate-to-heavy concentrations near their sources. 

 The modeled smoke plume products from the NWS (Figure 3.45 through Figure 3.49) in conjunction 
 with the satellite imagery interpretations from NOAA (Figure 3.50, Figure 3.51, and Appendix I), provide 
 further evidence that the smoke observed at Mammoth Lakes is directly linked to wildfires and smoke 
 was directly transported from the wildfires to the location of the monitor. 
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 Figure 3.50: NOAA descriptive narrative for smoke/dust observed in satellite imagery, September 6, 
 2020. (Source  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I070304.html  ) 
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 Figure 3.51: NOAA descriptive narrative for smoke/dust observed in satellite imagery, September 7, 
 2020. (Source:  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I072001.html  ) 
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 GBUAPCD Smoke Health Advisory Alerts 
 The GBUAPCD issues two types of Smoke Health Advisories, 1) Automated Advisories, and 2) 
 Manually-curated Advisories. Automated Advisories are automatically broadcast when specific hourly 
 PM concentrations are exceeded. Manually-curated Advisories are issued when conditions warrant 
 (generally weekly, occasionally daily) and are written by GBUAPCD staff, containing detailed 
 information about smoke sources and affected areas. 

 Automated Advisories 

 Table 3.12 lists the hourly Automated Smoke Health Advisories published to the GBUAPCD website at 
 https://www.gbuapcd.org/AirMonitoringData/HealthAdvisories/  during September and October 2020. 
 Data are based on the Mammoth Lakes continuous T640x monitor. Bolded dates are days with 
 requested Exceptional Events. In total, the GBUAPCD issued six-hundred-and-eight (608) Automated 
 Health Advisories during September and October 2020. 

 Per GBUAPCD Rule 701  25  , a Stage 1 smoke advisory is  issued when smoke-impacted monitors record 
 an hourly average PM10 value between 100 µg/m³ and 200 µg/m³, while a Stage 2 is greater than 200 
 µg/m³. 

 During normal business hours, a Manually-curated Advisory is prepared and issued by GBUAPCD staff. 
 Several of the requested Exceptional Events occurred during non-business hours, such a September 6, 
 2020 (Labor Day Holiday), and no staff were available to issue a Manually-curated Advisory so only 
 Automated Advisories were broadcasted. 

 The GBUAPCD Automated Advisory system is unable to differentiate between dust and smoke without 
 guidance. By default, alerts are sent as dust alerts. However, when a wildfire occurs in the region and is 
 deemed by GBUAPCD staff to have the potential to impact a monitor with smoke, a wildfire flag is 
 manually applied to the GBUAPCD database so that when a PM health advisory threshold is met and a 
 wildfire tag exists, the advisory is issued as a smoke advisory. This was the case for all events in 
 September and October 2020. Following the ignition of the Slink Fire and SQF Complex in August 
 2020, GBUAPCD recognized the size and proximity of these fires to the Mammoth Lakes monitoring 
 site and that the fires had the potential to transport smoke to the monitor. Accordingly, GBUAPCD staff 
 applied a wildfire flag to the database for the Mammoth Lakes monitor preemptively enabling 
 Automated Advisories to be distributed as smoke advisories. The fire flag remained on throughout the 
 duration of the smoke production from the Creek Fire, through the end of the Exceptional Event period. 

 25  Rule 701, the GBUAPCD Air Pollution Episode Plan, can be viewed here: 
 https://gbuapcd.org/Docs/PermittingAndRules/RulesAndRegulations/Rule701.pdf 
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 Table 3.12: Tally of the number of hourly Mammoth Lakes Stage 1 and Stage 2 Automated Smoke 
 Health Advisories issued by the GBUAPCD during September and October 2020, based on POC 6 
 SPM T640x PM10 concentrations. Bolded dates are days with requested Exceptional Events. 

 Date 
 Number of Stage 1 

 Automated Advisories 
 Number of Stage 2 

 Automated Advisories 
 Total Automated 

 Advisories Issued 

 9/5/2020  2  2 

 9/6/2020  4  9  13 

 9/7/2020  3  1  4 

 9/8/2020  6  5  11 

 9/10/2020  3  5  8 

 9/11/2020  3  9  12 

 9/12/2020  5  5 

 9/13/2020  3  8  11 

 9/14/2020  6  18  24 

 9/15/2020  21  21 

 9/16/2020  24  24 

 9/17/2020  1  22  23 

 9/18/2020  5  9  14 

 9/19/2020  8  9  17 

 9/20/2020  8  8 

 9/21/2020  7  17  24 

 9/22/2020  8  9  17 

 9/23/2020  7  14  21 

 9/24/2020  3  15  18 

 9/25/2020  9  7  16 

 9/26/2020  4  7  11 

 9/29/2020  3  2  5 

 9/30/2020  1  1 

 10/2/2020  2  1  3 

 10/3/2020  5  5 

 10/4/2020  5  5 

 10/5/2020  11  7  18 

 10/6/2020  2  9  11 

 10/7/2020  7  5  12 

 10/8/2020  11  2  13 

 10/9/2020  4  4  8 
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 Date 
 Number of Stage 1 

 Automated Advisories 
 Number of Stage 2 

 Automated Advisories 
 Total Automated 

 Advisories Issued 

 10/10/2020  3  3  6 

 10/11/2020  5  5 

 10/12/2020  10  6  16 

 10/13/2020  1  23  24 

 10/14/2020  3  8  11 

 10/15/2020  5  5 

 10/17/2020  2  14  16 

 10/18/2020  2  22  24 

 10/19/2020  2  22  24 

 10/20/2020  2  4  6 

 10/21/2020  5  8  13 

 10/22/2020  3  20  23 

 10/23/2020  5  10  15 

 10/24/2020  6  12  18 

 10/25/2020  2  13  15 

 10/29/2020  1  1 

 10/30/2020  1  1 

 Manually-curated Advisories 

 In addition to the Automated Advisories posted to the GBUAPCD website (  www.gbuapcd.org  ) 
 throughout the Exceptional Event period listed above, Manually-curated Smoke Advisories were issued 
 on a weekly basis or as conditions warranted. Manually-curated Health Advisories are distributed via 
 email and SMS to a large distribution list of hundreds of individuals including local citizens, media 
 outlets, schools, public officials, agency officials, and County Health Officers. 

 In the weeks prior to the EE period, wildfire activity and smoke production in California were 
 developing. Following increased smoke production from the SQF Complex, a Manually-curated Smoke 
 Health Advisory was issued on August 28, 2020, as shown in Appendix C. Also in Appendix C, as a 
 result of the increased smoke production from the Slink Fire, a Manually-curated Smoke Health 
 Advisory was broadcast on September 4, 2020. 

 The first Manually-curated Smoke Health Advisory issued related to the 2020 Exceptional Events was 
 issued on September 8, 2020, as shown in Figure 3.52. The Advisory identifies the Creek Fire, Castle 
 Fire (SQF Complex), and Slink Fire as causing Stage 2 conditions from wildfire smoke buildup in Inyo, 
 Mono, and Alpine Counties. 
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 Figure 3.52: Manually-curated Health Advisory Smoke Alert, broadcasted via text and email on 
 September 8, 2020. 
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 Following the September 8, 2020, Stage 2 Manually-curated Smoke Health Advisory broadcast, the 
 District issued twelve (12) additional Manually-curated Smoke Health Advisories during the September 
 and October 2020 Exceptional Event period as itemized in Table 3.13 and presented in Appendix D. 

 Table 3.13: List of all Manually-curated Health Advisories issued during the Exceptional Event period. 
 Date  Stage 1 or 2  Smoke Source 

 9/8/2020  Stage 2  Creek, Castle and Slink Fires 
 9/10/2020  Stage 1  Creek, Slink, and statewide wildfire smoke 
 9/11/2020  variable  Creek, SQF (Castle), Slink, and other wildfires 
 9/14/2020  Stage 2  Creek, Castle (SQF Complex), Slink, and other wildfires 
 9/18/2020  variable  Creek, SQF Complex, Slink, and other wildfires 
 9/21/2020  variable  Creek, Castle (SQF Complex), and other wildfires 
 9/25/2020  variable  Creek, Castle (SQF Complex), and other wildfires 
 9/29/2020  Stage 2  Creek, Castle (SQF Complex), and other wildfires 
 10/5/2020  variable  Creek, Castle (SQF Complex), and other wildfires 

 10/13/2020  Stage 2  Creek, Castle (SQF Complex), and other wildfires 
 10/16/2020  variable  Creek and Castle (SQF Complex) Wildfires 
 10/19/2020  variable  Creek and Castle (SQF Complex) Wildfires 
 10/23/2020  variable  Sources: Creek and Castle (SQF Complex) Wildfires 

 Media and Inciweb coverage 
 The SQF Complex and Creek Fire received much media and Inciweb coverage and reporting, as 
 shown in Figure 3.53 and Figure 3.54. In particular, the Creek Fire received national attention from the 
 helicopter evacuation of 200 people physically trapped by the fire  26  and a massive pyrocumulonimbus 
 cloud (Figure 3.55). In addition, there were many social media posts regarding these events. The Creek 
 Fire was the focus of many articles including the article in Figure 3.53, indicating the close proximity of 
 the Creek Fire to the Town of Mammoth Lakes, the poor air quality, and anxiety over evacuation and 
 total loss of the Town. The Inyo Register newspaper, a small newspaper covering Inyo County, 
 occasionally published wildfire smoke-related stories, such as smoke impacts in the Owens Valley from 
 the Creek Fire  27  and Forest Closure related to the  SQF Complex  28  . 

 28  Inyo Register, Forest Closure, Fire Listing: 
 https://inyoregister.com/content/national-forest-closure-order-extended-through-weekend 

 27  Inyo Register, Creek Fire:  https://www.inyoregister.com/content/creek-fire-dumps-smoke-valley 

 26  Read more about the Creek Fire helicopter evacuation  at USA Today: 
 https://www.usatoday.com/story/news/nation/2020/09/10/creek-fire-stockton-national-guard-rescue-calif 
 ornia-wildfire-saves-200/3457357001/ 
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 Figure 3.53: Mammoth Sheet article from September 13, 2020 (Source: 
 https://thesheetnews.com/2020/09/18/time-to-get-out-the-paddles/  ) 
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 There were numerous live streams of fire updates. Examples are the Sequoia National Forest 
 live-streams of their Morning Briefing for the SQF Complex on Facebook: 

 ●  September 7, 2020; see  https://www.facebook.com/SequoiaNF/videos/243456790260867/ 
 ●  September 8, 2020; this video discusses the winds and break-out expansion of the fire on 

 September 7, 2020; see  https://www.facebook.com/SequoiaNF/videos/352869602562455/ 

 The Creek Fire was covered by the Sierra National Forest and provided live-streams of their control 
 and containment briefings, examples here: 

 ●  September 8, 2020; see  https://fb.watch/l36sjyFVcr/ 
 ●  September 16, 2020; see  https://fb.watch/l36cUAdpYW/ 
 ●  October 23, 2020; see  https://fb.watch/l36vfDPIKJ/ 
 ●  October 25, 2020; see Operational Update here 

 https://www.youtube.com/watch?v=46Ce9Ni2vHk 

 Additional Sierra National Forest updates and briefings can be found on the Creek Fire YouTube page: 
 https://www.youtube.com/@creekfireinformation5892/videos 

 Figure 3.54: The southwest edge of the SQF Complex on 9/7/2020, courtesy Inciweb. (Source: 
 https://inciweb.nwcg.gov/incident/photograph/7048/82/105259  ) 
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 Figure 3.55: Creek Fire pyrocumulonimbus on 9/5/2020 from a Southwest flight between San Jose, CA 
 and Las Vegas, NV, courtesy the Washington Post/Twitter. 
 (Source:  https://www.washingtonpost.com/weather/2020/09/06/california-wildfires-heat-wave/  ) 
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 4. NATURAL EVENT 
 Based on the documentation provided in Section 3 (Exceptional Event Demonstration), the Creek Fire 
 and SQF Complex events qualify as wildfires because lightning and an undetermined source caused 
 these unplanned wildfire events. 

 The EPA generally considers the emissions of PM10 from wildfires on wildland to meet the regulatory 
 definition of a natural event at 40 CFR 50.1(k), defined as one ‘in which human activity plays little or no 
 direct causal role.’ Both the Creek Fire and the SQF Complex events meet the definitions of wildfires on 
 wildland as provided in 40 CFR 50.1(n) and (o). These wildfires occurred on wildland as documented in 
 Figure 3.6 and Figure 3.10 and accordingly, the GBUAPCD has shown that these events are natural 
 events and their impact may be considered for treatment as an Exceptional Event. 
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 5. NOT REASONABLY CONTROLLABLE OR 
 PREVENTABLE 
 Based on the documentation provided in Section 3 of this submittal, lightning and an undetermined 
 source caused the SQF Complex and Creek Fire wildfire events on wildland. The GBUAPCD is not 
 aware of any evidence clearly demonstrating that prevention or control efforts beyond those actually 
 made would have been reasonable. In addition, appropriate precautions were taken to prevent 
 human-induced wildfires by the closures by the United States Forest Service, as shown in Figure 5.1. 
 The intent of the closure is in part, to “reduce the potential for human-caused fire starts.” 

 With respect to wildfires, 40 CFR 50.14(b)(4) states that “…[p]rovided the Administrator determines that 
 there is no compelling evidence to the contrary in the record, the Administrator will determine every 
 wildfire occurring predominantly on wildland to have met the requirements identified in paragraph 
 (c)(3)(iv)(D) of this section regarding the not reasonably controllable or preventable criterion.” As shown 
 in previous sections, the SQF Complex and Creek Fire meet the definitions of wildfires on wildland and 
 were therefore not reasonably controllable or preventable. 

 The GBUAPCD concludes that the SQF Complex and Creek Fire wildfire events should be considered 
 natural events that were not reasonably controllable or preventable. 
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 Figure 5.1: United States Forest Service closure order, dated September 7, 2020. 
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 6. EER PROCEDURAL REQUIREMENTS 
 According to the provisions in 40 CFR 50.14(c)(1)(i), air agencies 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.” Table 3.12 lists the GBUAPCD Automated Smoke Advisories that 
 were broadcasted during this Exceptional Event. The Advisories were posted on the GBUAPCD Smoke 
 website in real-time at  https://www.gbuapcd.org/AirMonitoringData/Smoke  . 

 In addition to the automated advisories, the GBUAPCD issued manually-curated Smoke Health 
 Advisories to email and SMS lists which include media outlets, public health agencies and the general 
 public, as well as posting to the GBUAPCD Smoke website. GBUAPCD Health Advisories are standard 
 District practice, as mandated by Rule 701  29  , with  the intent to help keep the public informed, safe, and 
 aware of current or potential upcoming impacts. Health Advisories related to the SQF Complex began 
 on Friday, August 28th, 2020 (see Appendix D), again on Friday, September 4, 2020 (see Appendix C), 
 and on Tuesday, September 8, 2020 (Figure 3.52). The Friday, August 28th, 2020 advisory warned of 
 smoky conditions from the SQF Complex. The Friday, September 4th, 2020 advisory reported on 
 anticipated smoke impacts from the Slink Fire, a relatively small wildfire only 16,200 acres at the time. 
 The Slink Fire was located 60 miles north of Mammoth Lakes and considered to have relatively minor 
 impacts in Mammoth Lakes. The Creek Fire did not ignite until after business hours later that day, 
 September 4, 2020 18:00, and therefore, was not addressed in the September 4, 2020 Advisory. The 
 GBUAPCD continued to prepare and distribute Smoke Health Advisories throughout the September 
 and October 2020 Exceptional Event period. 

 GBUAPCD staffing schedules do not include coverage on weekends or holidays. Therefore, no staff 
 were available to issue advisories during the Labor Day weekend of Saturday, September 5th and 
 Sunday, September 6th, or on Monday, September 7th, the Labor Day holiday. The Smoke Advisory 
 that followed the Friday, September 4th Advisory was on Tuesday, September 8th. This Advisory is 
 shown in Figure 3.52 and lists the Creek Fire, Castle Fire (SQF Complex), and Slink Fire as causing 
 wildfire smoke impacts in Inyo, Mono, and Alpine Counties. In total, thirteen (13) Smoke Advisory 
 Broadcasts were distributed during the Exceptional Event period, as shown in Table 3.13. 

 In addition, according to 40 CFR 50.14(c)(3)(v), air agencies must “document [in their exceptional 
 events demonstration] that the [air agency] followed the public comment process and that the comment 
 period was open for a minimum of 30 days….” Further, air agencies must submit any received public 
 comments to the EPA and address in their submission those comments disputing or contradicting the 
 factual evidence in the demonstration. 

 The GBUAPCD posted notice of this Exceptional Event demonstration on August 2, 2023 on the 
 GBUAPCD website at:  https://gbuapcd.org  . Notice of  the public comment period was also emailed to 
 the California Air Resources Control Board on this date. Comments were accepted through the 
 GBUAPCD Governing Board meeting on September 7, 2023. Appendix H contains the web posting, 

 29  Rule 701, the GBUAPCD Air Pollution Episode Plan, can be viewed here: 
 https://gbuapcd.org/Docs/PermittingAndRules/RulesAndRegulations/Rule701.pdf 
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 email notice, and public comments that were received, and GBUAPCD’s responses to these comments. 
 No comments were received during the public comment period. 

 7. CONCLUSION AND RECOMMENDATIONS 
 The Creek Fire and SQF Complex were wildfires in California’s Sierra Nevada mountains. The Creek 
 Fire burned in the Sierra National Forest, reaching 379,895 acres to become California’s 5th largest 
 wildfire to-date. The Creek Fire advanced to within 11 miles of the Mammoth Lakes PM10 Planning 
 Area. The SQF Complex was ignited naturally by lightning strikes. The ignition source of the Creek Fire 
 is, as yet, undetermined. The SQF Complex burned 170,384 acres, primarily in Sequoia National Park 
 and Sequoia National Forest. Each wildfire produced substantial amounts of smoke, some of which 
 lofted over the Sierra crest into the Mammoth Lakes PM10 Planning Area, impacting the Mammoth 
 Lakes PM10 monitoring site. 

 The Creek Fire and SQF Complex resulted in forty (40) PM10 exceedances in September and October 
 2020. This Exceptional Event Demonstration supports the criteria for Exceptional Events detailed in the 
 2016 Exceptional Events Rule. Specifically, the documentation used the following evidence to 
 demonstrate the Exceptional Event: 

 ●  ambient air monitoring data 
 ●  analysis of the monitoring data compared to historical concentrations and conditions 
 ●  analysis of wildfire growth and smoke emissions 
 ●  analysis of PM2.5-to-PM10 ratios 
 ●  satellite imagery (visible and detected smoke plumes) 
 ●  narratives from the National Oceanic and Atmospheric Administration and National Weather 

 Service 
 ●  HYSPLIT trajectory analyses 
 ●  social media and other news media posts 

 This EE Demonstration clearly presents justification for the exclusion of Mammoth Lakes PM10 data on 
 thirty-three (33) dates in September and October 2020 due to an Exceptional Event as described in 40 
 CFR 50.14(c)(3)(iv). This Exceptional Event Demonstration has provided evidence that: 

 1.  Emissions from the Creek Fire and SQF Complex wildfire events caused PM10 exceedances at 
 the Mammoth Lakes monitors; 

 2.  The events affected air quality in such a way that there exists a clear causal relationship 
 between the wildfire events and the exceedances in September and October 2020; 

 3.  Event-influenced concentrations were unusual and above normal historical concentrations; 
 4.  The events were wildfires and natural events predominantly occurring on wildland; and 
 5.  The events were not reasonably controllable or preventable. 

 The GBUAPCD recommends that EPA Region 9 concur with the Exceptional Events Demonstration for 
 Wildfire Smoke Impacts to the Mammoth Lakes PM10 monitors for the dates and POCs listed in Table 
 1.1 and exclude said data from the Mammoth Lakes PM10 monitors from inclusion in the calculation of 
 the three-year design values for the Mammoth Lakes PM10 Planning Area. 
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 Appendix A: Top 20 Largest California Wildfires 
 (accessed 3/14/2023 from CalFire. The Creek Fire is #5. (Source: 
 https://34c031f8-c9fd-4018-8c5a-4159cdff6b0d-cdn-endpoint.azureedge.net/-/media/calfire-website/our-impact/fire-statistics/featured-items/t 
 op20_acres.pdf?rev=be2a6ff85932475e99d70fa9458dca79&hash=A355A978818640DFACE7993C432ABF81  ) 
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 Appendix B: AQS AMP480 Design Value reports 
 Showing the 2020-2022 design values both  including  and  excluding  the requested POC 5 Exceptional Events. 
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 Appendix C: GBUAPCD manually-curated Smoke Advisories issued in the two weeks prior to 
 the EE period 
 Friday, August 28, 2020 Manually-curated Smoke Advisory as the Castle Fire (SQF Complex) 
 develops. 

 144 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 Friday, September 4, 2020, prior to the ignition of the Creek Fire. 
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 Appendix D: All GBUAPCD manually-curated Smoke Advisories issued during the EE period 
 Due to staffing limitations, manually-curated Smoke Advisories are only issued during normal business 
 hours and, therefore, not all EE days have Manually-curated Advisories. 

 Manually-curated Smoke Advisory issued 9/8/2020: 
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 Manually-curated Smoke Advisory issued 9/10/2020: 
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 Manually-curated Smoke Advisory issued 9/11/2020: 
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 Manually-curated Smoke Advisory issued 9/14/2020: 
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 Manually-curated Smoke Advisory issued 9/18/2020: 
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 Manually-curated Smoke Advisory issued 9/21/2020: 
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 Manually-curated Smoke Advisory issued 9/25/2020: 
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 Manually-curated Smoke Advisory issued 9/29/2020: 
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 Manually-curated Smoke Advisory issued 10/5/2020: 
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 Manually-curated Smoke Advisory issued 10/13/2020: 
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 Manually-curated Smoke Advisory issued 10/16/2020: 
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 Manually-curated Smoke Advisory issued 10/19/2020: 
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 Manually-curated Smoke Advisory issued 10/23/2020: 
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 Appendix E: SQF Complex, Creek Fire, and Slink Fire Incident Website Screenshots 
 (Note: these are no longer located on the Inciweb site, which does not house an archive.) 
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 Appendix F: NOAA HYSPLIT trajectories 
 These maps show the backward trajectory from Mammoth Lakes on all requested Exceptional Event days. Backward trajectories span 24 
 hours. Start time is the UTC equivalent of the PST POC 6 T640x maximum daily PM10. Red-outlined graphics represent POC 5 requested 
 EEs. 
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 Appendix G: All Creek Fire ARA Smoke Outlooks issued during the EE period 
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 Appendix H: Public Comment web posting, CARB email notice, and public comments and 
 responses 

 No comments were received on this document during the public comment period, August 2, 2023 
 through September 7, 2023. 

 Below is the email from GBUAPCD to CARB and EPA sent August 2, 2023, announcing the public 
 comment period: 
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 Below is the GBUAPCD webpage (  https://www.gbuapcd.org/  )  on August 2, 2023, announcing the EE 
 demonstration public comment period: 
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 Below is the public notice related to the public comment period, distributed August 2, 2023: 
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 Appendix I: National Oceanic and Atmospheric Administration text-based satellite imagery 
 analyses 
 Observed dust and smoke over the United States on all POC 5 FRM EE days: 

 9/6/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I070304.html 
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 9/15/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I160151.html 
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 9/21/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I220343.html 
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 9/24/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020I251616.html 
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 10/12/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020J130235.html 
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 10/18/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020J190003.html 
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 10/24/2020  https://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2020/2020J241627.html 
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 Appendix J: AirNowTech Navigator maps of POC 6 FEM T640x SPM-only EE days 
 Showing the smoke plumes impacting Mammoth Lakes, detected hotspots, and regional hourly monitored PM10 concentrations. The 
 Mammoth Lakes monitoring site is circled in black. 

 9/10/2020 18:00 PST: 
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 9/11/2020 18:00 PST: 
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 9/12/2020 18:00 PST: 
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 9/13/2020 18:00 PST: 
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 9/14/2020 18:00 PST: 
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 9/16/2020 18:00 PST: 

 238 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 9/17/2020 18:00 PST: 
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 9/18/2020 18:00 PST: 
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 9/19/2020 18:00 PST: 
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 9/20/2020 18:00 PST: 
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 9/22/2020 18:00 PST: 

 243 



 Exceptional Event Demonstration for 
 Mammoth Lakes PM10 in September and October 2020 

 9/23/2020 18:00 PST: 
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 9/25/2020 18:00 PST: 
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 9/26/2020 18:00 PST: 
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 10/05/2020 18:00 PST: 
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 10/06/2020 18:00 PST: 
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 10/07/2020 18:00 PST: 
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 10/08/2020 18:00 PST: 
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 10/13/2020 18:00 PST: 
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 10/15/2020 08:00 PST: 
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 10/17/2020 08:00 PST: 
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 10/19/2020 08:00 PST: 
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 10/21/2020 08:00 PST: 
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 10/22/2020 16:00 PST: 
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 10/23/2020 16:00 PST: 
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 10/25/2020 08:00 PST: 
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 Appendix K: Hazard Mapping System (HMS) Smoke Plume maps on all POC 6 FEM T640x SPM-only EE days 
 Showing modeled smoke plume density and satellite-detected hotspots in California and the Mammoth Lakes area as registered by the SPM 
 T640x. 
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 Appendix L: Surface Weather maps on the POC 6 FEM T640x SPM-only EE dates 
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 Appendix M: Still image captures from the Mammoth Lakes camera on POC 6 FEM T640x 
 SPM-only EE days 
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 End of document: 
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