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 Overview/Introduction 

During the summer of 2018, extreme fuel conditions in California created an extreme fire 
season. Almost all of Northern California and large portions of Southern California were 
affected (Figure 1-1), with smoke and haze lingering for weeks. As expected, numerous 
monitoring sites recorded elevated particulate matter (PM) concentration levels, with many 
days above the National Ambient Air Quality Standards (NAAQS) for both PM2.5 and PM10. 
Ozone concentrations were also impacted, with levels above and beyond that normally seen 
during the summer high ozone season. 

Figure 1-1: NASA/NOAA Suomi NPP satellite image - August 7, 20181 

 

  

 
1 NASA Worldview, accessed 6/18/21 

https://worldview.earthdata.nasa.gov/
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I. NAAQS and Attainment Status 

To protect public health and the environment, U.S. Environmental Protection Agency (U.S. 
EPA) has set a NAAQS (or standard) for ozone (O3) that specifies the maximum allowed 
concentration to be present in outdoor ambient air. The national ozone standard, first being 
set in 1979, has been periodically reviewed and revised, resulting in stricter standards set at 
lower and lower concentrations. Areas determined not to meet these standards are 
considered nonattainment areas. An 8-hour ozone standard was initially promulgated in 
1997, and further revised in 2008, and 2015 as noted in Table 1-1. Due to its high population, 
urban density, and unique geography, California is home to a significant number of ozone 
nonattainment areas. 

Table 1-1:  8-Hour Ozone NAAQS 

Final Rule/Decision Level (ppm – parts per million) 
1997 0.08 
2008 0.075 
2015 0.070 

The entirety of Calaveras County, the Chico MSA in Butte County, the Sutter Buttes in Sutter 
County, the entirety of Tuolumne County, and the Tuscan Buttes in Tehama County were all 
designated as Marginal nonattainment areas for the 2015 Ozone NAAQS. The western 
portion of Nevada County was designated as a Serious nonattainment area for the 2008 
Ozone NAAQS. The impacted site(s) and upcoming regulatory determination(s) are indicated 
in Table 1-2.  

Table 1-2:  Ozone nonattainment areas in Northern California with upcoming regulatory 
determinations 

Nonattainment 
Area 

Ozone 
NAAQS 

Classification Regulatory 
Determination 

Impacted Site AQS ID 

Calaveras County 2015 Marginal Attainment San Andreas 06-009-0001 
Chico  
(Butte County) 

2015 Marginal Attainment Paradise-4405 
Airport Road 

06-007-0007 

Sutter Buttes 2015 Marginal Attainment Sutter Buttes 06-101-0004 
Tuolumne County 2015 Marginal Attainment Sonora 06-109-0005 
Tuscan Buttes 2015 Marginal Attainment Tuscan Buttes 06-103-0004 
Western Nevada 
County 

2008 Serious Attainment Grass Valley-
Litton Building 

06-057-0005 
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II. Clean Air Act and Exceptional Event Rule Requirements 

The Clean Air Act (CAA)2 defines an exceptional event as: 

1. The event affected air quality; 
2. The event was not reasonably controllable or preventable; 
3. The event was caused by human activity that is unlikely to recur at a particular location 

or was a natural event; and 
4. There exists a clear causal relationship between the specific event and the monitored 

exceedance.  

On October 3, 2016, the EPA finalized revisions to the “Treatment of Data Influenced by 
Exceptional Events”,3 also known as the Exceptional Events Rule (EER). These regulations 
govern exclusion of event-influenced air quality data from certain regulatory determinations 
of the U.S. EPA Administrator under the CAA Regulatory determinations applicable under 
the revised EER which are: 

• An action to designate or redesignate an area as attainment, unclassifiable/attainment, 
nonattainment, or unclassifiable for a particular NAAQS; 

• The assignment or re-assignment of a classification category to a nonattainment area; 
• A determination regarding whether a nonattainment area has attained a NAAQS by its 

CAA deadline, including a “clean data determination”; 
• A determination that an area has data for the specific NAAQS that qualify the area for 

an attainment date extension under the CAA provisions; 
• A finding of SIP inadequacy leading to a SIP call; and 
• Other actions on a case-by-case basis. 

U.S. EPA regulations4 state that exceptional events demonstrations must address and include 
the following elements: 

1. A narrative conceptual model; 
2. A demonstration that the event was both not reasonably controllable and not 

reasonably preventable; 
3. A demonstration that the event was a human activity unlikely to recur at a particular 

location or was a natural event; and 
4. 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. 

III. Actions Requested 

Although a significant number of ozone nonattainment areas were impacted by the historic 
2018 wildfires, not all areas have upcoming regulatory determinations applicable under the 

 
2 CAA Section 319(b) 
3 81 FR 68216 
4 40 CFR 50.14(c)(3)(iv) 



4 

 

revised EER. The California Air Resources Board (CARB) is submitting this Exceptional Event 
demonstration to U.S. EPA for days in the summer of 2018 that impacted the entirety of the 
ozone nonattainment areas of Calaveras County, the Chico MSA in Butte County, the Sutter 
Buttes in Sutter County, Tuolumne County, the Tuscan Buttes in Tehama County, and the 
Western Portion of Nevada County. These days, along with impacted days in 2020 to be 
addressed in a separate document, will affect the upcoming attainment year determinations 
for the pertinent 2008 and 2015 ozone NAAQS for areas which have otherwise met the level 
of the standards (Figure 1-2, Table 1-3). The specific exceedances of the standards requested 
for concurrence at the San Andreas (Calaveras County), Paradise (Chico MSA/Butte County), 
Sutter Buttes, Sonora (Tuolumne County), Tuscan Buttes, and Grass Valley (Western Part of 
Nevada County) monitors are listed in Table 1-4.  

Figure 1-2:  8-hour ozone design values at San Andreas, Paradise, Sutter Buttes, Sonora, 
Tuscan Buttes, and Grass Valley 
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Table 1-3: 8-hour ozone design values with and without U.S. EPA concurrence (2018 events 
only)

Design Value Without Concurrence 
Site 2018 2019 2020 

San Andreas 0.077 0.073 0.072 

Paradise 0.079 0.074 0.073 

Sutter Buttes 0.073 0.068* 0.076 

Sonora 0.083 0.076 0.077 

Tuscan Buttes 0.081 0.074 0.074 

Grass Valley# 0.090 0.085 0.084 

Design Value With Concurrence 
Site 2018 2019 2020 

San Andreas 0.074 0.071 0.069 

Paradise 0.076 0.071 0.070 

Sutter Buttes 0.071 0.066* 0.073 

Sonora 0.079 0.073 0.074 

Tuscan Buttes 0.077 0.070 0.070 

Grass Valley# 0.084 0.079 0.078 
# 8-hour design value for 2008 (0.075 ppm) NAAQS 
* Invalid design value due to insufficient data in 2017 
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Table 1-4: Summary of 2018 8-Hour ozone exceedances influenced by wildland fires 

Air District Monitoring Site AQS ID POC Date 8-Hour Concentration 

Calaveras San Andreas 06-009-0001 1 7/28/2018 0.071 

Calaveras San Andreas 06-009-0001 1 7/30/2018 0.077 

Calaveras San Andreas 06-009-0001 1 7/31/2018 0.086 

Calaveras San Andreas 06-009-0001 1 8/2/2018 0.074 

Calaveras San Andreas 06-009-0001 1 8/5/2018 0.078 

Calaveras San Andreas 06-009-0001 1 8/8/2018 0.071 

Calaveras San Andreas 06-009-0001 1 8/9/2018 0.081 

Calaveras San Andreas 06-009-0001 1 8/10/2018 0.076 

Butte Paradise 06-007-0007 1 7/26/2018 0.075 

Butte Paradise 06-007-0007 1 7/27/2018 0.080 

Butte Paradise 06-007-0007 1 7/28/2018 0.079 

Butte Paradise 06-007-0007 1 7/30/2018 0.074 

Butte Paradise 06-007-0007 1 7/31/2018 0.086 

Butte Paradise 06-007-0007 1 8/1/2018 0.098 

Butte Paradise 06-007-0007 1 8/2/2018 0.081 

Butte Paradise 06-007-0007 1 8/7/2018 0.078 

Butte Paradise 06-007-0007 1 8/8/2018 0.076 

Butte Paradise 06-007-0007 1 8/9/2018 0.088 

Butte Paradise 06-007-0007 1 8/10/2018 0.084 

Feather River Sutter Buttes 06-101-0004 1 7/28/2018 0.080 

Feather River Sutter Buttes 06-101-0004 1 7/29/2018 0.075 

Feather River Sutter Buttes 06-101-0004 1 7/30/2018 0.083 

Feather River Sutter Buttes 06-101-0004 1 7/31/2018 0.082 

Feather River Sutter Buttes 06-101-0004 1 8/1/2018 0.082 

Feather River Sutter Buttes 06-101-0004 1 8/3/2018 0.074 

Feather River Sutter Buttes 06-101-0004 1 8/7/2018 0.075 

Feather River Sutter Buttes 06-101-0004 1 8/9/2018 0.079 

Feather River Sutter Buttes 06-101-0004 1 8/10/2018 0.077 

Tuolumne Sonora 06-109-0005 1 7/28/2018 0.079 

Tuolumne Sonora 06-109-0005 1 7/29/2018 0.079 

Tuolumne Sonora 06-109-0005 1 7/30/2018 0.076 

Tuolumne Sonora 06-109-0005 1 7/31/2018 0.078 

Tuolumne Sonora 06-109-0005 1 8/2/2018 0.078 

Tuolumne Sonora 06-109-0005 1 8/4/2018 0.074 

Tuolumne Sonora 06-109-0005 1 8/5/2018 0.084 

Tuolumne Sonora 06-109-0005 1 8/6/2018 0.080 

Tuolumne Sonora 06-109-0005 1 8/8/2018 0.087 

Tuolumne Sonora 06-109-0005 1 8/9/2018 0.074 
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Air District Monitoring Site AQS ID POC Date 8-Hour Concentration 

Tuolumne Sonora 06-109-0005 1 8/10/2018 0.079 

Tehama Tuscan Buttes 06-103-0004 1 7/27/2018 0.076 

Tehama Tuscan Buttes 06-103-0004 1 7/31/2018 0.081 

Tehama Tuscan Buttes 06-103-0004 1 8/1/2018 0.082 

Tehama Tuscan Buttes 06-103-0004 1 8/2/2018 0.073 

Tehama Tuscan Buttes 06-103-0004 1 8/3/2018 0.077 

Tehama Tuscan Buttes 06-103-0004 1 8/7/2018 0.071 

Tehama Tuscan Buttes 06-103-0004 1 8/8/2018 0.078 

Tehama Tuscan Buttes 06-103-0004 1 8/9/2018 0.087 

Tehama Tuscan Buttes 06-103-0004 1 8/10/2018 0.085 

Northern Sierra Grass Valley 06-057-0005 1 7/26/2018 0.083 

Northern Sierra Grass Valley 06-057-0005 1 7/27/2018 0.082 

Northern Sierra Grass Valley 06-057-0005 1 7/28/2018 0.078 

Northern Sierra Grass Valley 06-057-0005 1 7/29/2018 0.078 

Northern Sierra Grass Valley 06-057-0005 1 7/31/2018 0.101 

Northern Sierra Grass Valley 06-057-0005 1 8/1/2018 0.098 

Northern Sierra Grass Valley 06-057-0005 1 8/2/2018 0.101 

Northern Sierra Grass Valley 06-057-0005 1 8/7/2018 0.084 

Northern Sierra Grass Valley 06-057-0005 1 8/8/2018 0.095 

Northern Sierra Grass Valley 06-057-0005 1 8/9/2018 0.093 

Northern Sierra Grass Valley 06-057-0005 1 8/10/2018 0.086 
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 Background 

California is divided geographically into air basins to manage the air resources of the State 
on a regional basis. An air basin generally has similar meteorological and geographic 
conditions throughout. The State is currently divided into 15 air basins, and further 
subdivided into 35 local air pollution control districts (APCD(s) or district(s)) or air quality 
management districts (AQMD(s) or district(s)).  

Almost the entire State of California was impacted by wildfires from July to September of 
2018. It is estimated that over 39 percent of the population of the State experienced one or 
more days impacted by smoke from these fires. 

Figure 2-1: Map of nonattainment areas with exceptional events addressed in this document 

 

I. Regional Descriptions 

This demonstration covers nonattainment areas in two of these air basins, the Sacramento 
Valley and the Mountain Counties. 
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The Sacramento Valley Air Basin is bounded on the north and west by the Coastal Mountain 
Range, on the east by the southern portion of the Cascade Mountain Range, and the 
northern portion of the Sierra Nevada Mountains. These mountain ranges reach heights in 
excess of 6,000 feet above mean sea level, with individual peaks rising much higher. The 
mountains provide a substantial barrier to both locally created pollution and the pollution 
that has been transported northward on prevailing winds. The air basin is shaped like an 
elongated bowl.  

The Mountain Counties Air Basin lies along the northern Sierra Nevada mountain range, close 
to or contiguous with the Nevada border, and covers an area of roughly 11,000 square miles. 
Elevations range from several hundred feet in the foothills to over 10,000 feet above mean 
sea level along portions of the Sierra crest. Topography is highly variable, including rugged 
mountain peaks and valleys with extreme slopes and differences in altitude in the Sierras, as 
well as rolling foothills to the west. The general climate of the MCAB varies considerably with 
elevation and proximity to the Sierra range. Regional wind flows are affected by the 
mountains and hills, which direct surface air flows, cause shallow vertical mixing, and create 
areas of high pollutant concentrations by hindering dispersion. 

A. Calaveras County (San Andreas) 

The Calaveras County APCD is the local air district for Calaveras County. The county is 
situated in the foothills and mountains of the Sierra Nevada mountain range on the eastern 
side of California. Elevations range from about 200 feet (61 meters) above mean sea level in 
the west to over 8,000 feet (2,400 meters) in the east. It is bordered on the north by Amador 
County and on the south by Tuolumne County, both in the Mountain Counties Air Basin, on 
the east by Mono and Alpine Counties in the Great Basin Valleys Air Basin, and on the west 
by San Joaquin and Stanislaus Counties in the San Joaquin Valley Air Basin (Figure 2-1). 

The 2019 population estimate for Calaveras County is 45,905, with most of the population 
residing below 5,000 feet and near the main transportation corridors for CA-26, CA-49, and 
CA-4. There are no major population centers and the county is described as rural. The county 
seat is in the unincorporated town of San Andreas, with a population of less than 3,000. The 
only incorporated town in the county is Angel’s Camp, which has a population of 
approximately 4,000.  

Evaluation of meteorological data helps to assess the fate and transport of emissions 
contributing to ozone concentrations and to identify areas potentially contributing to the 
monitored violations. Evaluation is necessary in order to determine how meteorological 
conditions, including, but not limited to, weather, transport patterns, and stagnation 
conditions, could affect the fate and transport of ozone and precursor emissions from 
sources in the area.  

The annual average wind speed is 18 mph in Calaveras County. Windspeeds are typically 
higher over the mountain peaks and passes. Calaveras normally experiences a diurnal wind 
pattern with daytime providing upslope winds in conjunction with prevailing westerly winds, 
and downslope winds overnight.  
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North-south air flow between Calaveras County and neighboring regions is possible with few 
barriers to this transport pattern due to weak topographic relief in the western parts of these 
areas. Air flow in the west-east direction is relatively unimpeded along the area’s river 
canyons, which extend well east into the interior of the county. CA-26 and CA-4 parallel 
these river canyons. Eastward transport of pollutants from the more urbanized areas to the 
west, such as the Sacramento Metro and northern San Joaquin Valley areas, is thus possible 
during conditions of upslope flow. Neighboring San Joaquin and Sacramento valleys can 
have temperature inversions from 2,000 to 2,500 feet (600 to 750 meters) above the valley 
floor to as high as 5,000 feet (1,500 meters). Pollutants produced in the Sacramento and 
northern San Joaquin Valley and trapped under this inversion can reach fairly high into the 
mountain counties, or be advected there by daytime upslope flows. Previous assessments of 
transport by CARB have found a strong potential for pollutant transport from the Sacramento 
and San Joaquin valleys up into the mountain counties5.  

Conversely, westward transport of locally-generated pollution is possible during nighttime 
downslope flow. Nighttime drainage flows reverse this, so some of this pollution, in 
combination with pollution generated in the mountain counties themselves, could be 
transported back into the valleys, with the potential for some carryover into subsequent days. 

Precipitation in Calaveras County can vary widely depending on elevation and topography6. 
The historical mean precipitation is 34 inches and the historical mean temperature is 57.6F. 
The mean temperature from 2010-2020 was 59.1F. The mean temperature range from 2010-
2020 is 46.4F – 71.7F. However, the extreme temperature variation can be from above 110F 
in the low lying western region to subzero temperatures on the mountaintops in winter. The 
wet season runs from November through April with almost all precipitation falling during 
those months. The remaining months receive almost no precipitation. Calaveras County 
receives very little snowfall below 1,000 ft. elevation. Up to 7,000 feet, snow collects 
intermittently, and higher elevations remain snowcapped most of the wet season.7   

The only official monitor in the county is located in the Town of San Andreas. Calaveras 
County was designated as a Marginal ozone nonattainment area in 2017 for the 2015 
NAAQS based on data collected from the San Andreas monitor.  

B. Chico / Butte County (Paradise) 

The Butte County AQMD is the local air district for Butte County. The county is located in the 
northeastern portion of the Sacramento Valley Air Basin (Figure 2-1), which is bordered on 
the north and west by the Coastal Mountain Range and on the east by the southern portion 
of the Cascade Mountain Range and the northern portion of the Sierra Nevada Mountains. 

 
5 Second Triennial Review of the Assessment of the Impacts of Transported Pollutants on Ozone Concentrations in 
California. (November 1996) https://ww2.arb.ca.gov/sites/default/files/barcu/regact/transpol/isor.pdf  
6 NOAA National Centers for Environmental Information, Climate at a Glance: County Time Series, published August 2021, 
retrieved on August 9, 2021 
7 California Intended Area Designations for the 2015 Ozone National Ambient Air Quality Standards Technical Support 
Document (TSD). https://www.epa.gov/sites/default/files/2017-12/documents/ca_120d_tsd_combined_final.pdf Pg 44-58 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/transpol/isor.pdf
https://www.ncdc.noaa.gov/cag/
https://www.epa.gov/sites/default/files/2017-12/documents/ca_120d_tsd_combined_final.pdf
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These mountain ranges reach heights in excess of 6000 feet in elevation, with individual 
peaks rising higher. This provides a substantial physical barrier to both locally created 
pollution and the pollution that has been transported northward on prevailing winds from the 
metropolitan areas to the south. Butte County itself is bordered by Tehama County to the 
north, Glenn County to the west, and Sutter and Yuba Counties to the south, all in the 
Sacramento Valley Air Basin with Plumas County, in the Mountain Counties Air Basin, 
bordering Butte County to the east (Figure 2-1).  

The majority of county residents work and reside on the Sacramento Valley floor below 500 
feet in elevation. Outside of the municipalities of Chico, Oroville, Gridley and Biggs, land use 
on the Sacramento Valley floor is primarily agricultural, with the northeastern half of Butte 
County made up of forested foothill and mountainous terrain. The Town of Paradise and the 
community of Magalia are the largest population centers in the foothills with smaller rural 
communities existing on the various ridges. The Paradise - Airport ozone monitoring station 
is located at an elevation of 1,276 feet in a rural area just south of the Town of Paradise.  

Butte County experiences a Mediterranean climate with hot, sunny summers and cool, wet 
winters. Precipitation amounts during the rainy season increase with elevation. Temperatures 
generally decrease with elevation; however, the Sacramento Valley floor often experiences 
temperature inversions during stable conditions.  

Ozone pollution can impact Butte County between the months of May and October, peaking 
during mid-summer. The lightly-populated foothill regions of Butte County experience higher 
concentrations of ozone compared to more populated areas on the Sacramento Valley floor. 
This is evident by comparing the Chico ozone monitoring site, which has continuously 
attained the 2008 and 2015 Ozone NAAQS, with the foothills site at Paradise. Although the 
Paradise–Airport site attained the 2008 ozone NAAQS by the July 2015 attainment deadline, 
U.S. EPA found that it did not meet the 2015 ozone NAAQS. In April 2018, U.S. EPA 
designated the entire county of Butte (named the Chico (Butte County), CA Nonattainment 
Area) as a Marginal nonattainment area for the 2015 ozone NAAQS.  

Wildfires in and around Butte County contribute to elevated concentrations of both 
particulate matter and ozone. The risk of wildfire impacts peak during the dry season 
between June and November. Butte County experienced Very Unhealthy and Hazardous AQI 
conditions in both 2018 and 2020 due to wildfire impacts. 

C. Sutter Buttes / Sutter County / Feather River AQMD 

The Feather River AQMD (FRAQMD) includes both Sutter and Yuba counties and is located 
in the Sacramento Valley Air Basin. The FRAQMD is bordered by Butte County to the north, 
Colusa and Yolo Counties to the west, and Sacramento and a portion of Placer County to the 
south, all in the Sacramento Valley Air Basin. The FRAQMD is bordered to the east by the 
Mountain Counties Air Basin, specifically Sierra and Nevada Counties (Figure 2-1).  

Although part of the FRAQMD is at elevations higher than 1,000 feet above sea level, the 
vast majority of its populace lives and works below that elevation. The four incorporated 
cities of Marysville (population just over 12,000), Wheatland (population just above 3,000), 
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Yuba City (population approximately 65,000), and Live Oak (population of about 8,000) are 
located on the valley floor between 59-92 feet elevation.  

Summers are typically dry and warm. Most of the precipitation occurs during the winter 
months from December to March with an average rainfall of 21 inches. Average summer 
temperatures range from an average high of 93F to an average low of 60F. Average winter 
temperatures range from an average high of 57F to an average low of 39F8.  

The Sutter Buttes ozone monitor was established in 1993 and is located on the top of South 
Buttes in the Sutter Buttes Mountain Range, a circular complex of eroded volcanic lava 
domes which rise to a maximum elevation of 2,115 feet and cover a roughly circular area 
about 11 miles in diameter.9 The surrounding area is a broad, flat agricultural plain at 
elevation 65 feet, over 2000 feet lower than the monitor.  

The Sutter Buttes monitor was placed to detect pollutant transport at high elevations and 
measured ozone levels aloft that exceed the standard. The U.S. EPA designated the Sutter 
Buttes mountain top area as a nonattainment area for the 8-hour ozone standard, separate 
from the rest of FRAQMD as the other air quality monitor intended to measure population 
exposure in Sutter and Yuba Counties is located in Yuba City at a considerably lower 
elevation of 60 feet. This monitor showed attainment of the 8-hour ozone standard. The 
limited nonattainment area was not intended to be subject to control requirements, with a 
regional modeling demonstration showing that this elevated site would attain the standard as 
a result of upwind controls and the comprehensive statewide program.  

South Sutter County is designated as a Moderate nonattainment area for the 2015 Ozone 
NAAQS and is part of the Sacramento Metro Ozone Nonattainment Area. This 
nonattainment area has requested to be bumped up to Serious nonattainment and the 
request is pending final U.S. EPA action10. The Sutter Buttes is designated as a Marginal 
nonattainment area for the 2015 Ozone NAAQS. The remainder of Sutter County and all of 
Yuba County is in attainment for the ozone NAAQS. 

D. Tuolumne County (Sonora) 

The Tuolumne County APCD includes all of Tuolumne County, located along the western 
slope of the central Sierra Nevada mountain range. The county is bordered on the north by 
Calaveras and Alpine Counties, on the east by Mono County, on the south by Mariposa and 
Merced Counties, and on the west by Stanislaus County (Figure 2-1). Tuolumne County is one 
of seven air pollution control districts that make up the MCAB. According to the U.S. Census 
Bureau Tuolumne County comprises 2,274 square miles with approximately 75 percent of 

 
8 Climate data obtained from https://wrcc.dri.edu/ covering 1981-2010 measurements from the Marysville station. 
9 U.S. EPA, HYPERLINK https://www.epa.gov/sites/default/files/2017-12/documents/ca_120d_tsd_combined_final.pdf 
California Intended Area Designations for the 2015 Ozone National Ambient Air Quality Standards Technical Support 
Document (TSD), p.290, last accessed 8/31/21 
10 https://www.fraqmd.org/federal-air-quality-plans  

https://www.epa.gov/sites/default/files/2017-12/documents/ca_120d_tsd_combined_final.pdf
https://www.fraqmd.org/federal-air-quality-plans
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land under the jurisdiction of government agencies, most of that land being in the Stanislaus 
National Forest and Yosemite National Park. 

Tuolumne County has a population of approximately 55,000 people with the City of Sonora 
being the only incorporated city with a population of almost 5,000. The unincorporated 
county is predominantly rural with dispersed small-town communities primarily located on 
three State highways (Highways 49, 120, and 108). The county ranges in elevation from 200 
to 13,000 feet and is home to the two highest mountain passes through the Sierra Nevada, 
Tioga pass (9,945 feet) and Sonora Pass (9,628 feet) 

The general climate of Tuolumne County varies with elevation but is considered a 
Mediterranean climate with dry summers and mild or cool winters. The local terrain creates a 
wide range of temperatures, rainfall, and localized winds. Predominate surface winds during 
ozone season (Summer through early Fall) are westerly, with occasional northerly or southerly 
variations. Like most foothill counties, Tuolumne County experiences up-slope winds during 
the day and down-slope winds at night, a diurnal trend typically seen during the Spring, 
Summer, and Fall months, which can affect pollutant transport. Temperature inversions also 
play a critical role in preventing dispersion of smoke and other air pollutants. 

Tuolumne County is a Marginal nonattainment area for the 2015 Ozone NAAQS. In 2001, 
CARB identified several counties in the Mountain Counties Air Basin impacted by significant 
ozone transport from upwind urban areas11. This led to a classification of these counties, 
including Tuolumne County, as being nonattainment due to “overwhelming transport”. The 
upwind areas that have been established as contributing to Tuolumne County’s violations are 
the San Joaquin Valley, San Francisco Bay Area, and the Broader Sacramento Area. To date, 
this classification has not changed. Tuolumne County’s one ozone monitor is located in 
Sonora.  

E. Tuscan Buttes / Tehama County 

Tehama County APCD is comprised of the entirety of Tehama County and is located in the 
north central portion of California. It is bounded by the counties of Trinity and Mendocino, in 
the North Coast Air Basin, Shasta, Butte, Glenn Counties in the Sacramento Valley Air Basin, 
and Plumas County in the Mountain Counties Air Basin (Figure 2-1).  

Tehama, along with Butte, Colusa, Glenn, Shasta, Sutter, and Yuba counties make up the 
northern portion of the Sacramento Valley Air Basin and are bounded on the north and west 
by the Coastal Mountain Range and on the east by the southern portion of the Cascade 
Mountain Range and the northern portion of the Sierra Nevada Mountains. These mountain 
ranges reach heights in excess of 6,000 feet above mean sea level, with individual peaks 
rising much higher. The mountains provide a substantial barrier to both locally created 
pollution and the pollution that has been transported northward on prevailing winds from the 
Broader Sacramento Area. The northern portion of the Air Basin is shaped like an elongated 

 
11 https://ww2.arb.ca.gov/our-work/programs/resource-center/technical-assistance/air-quality-and-emissions-data/ozone 

https://ww2.arb.ca.gov/our-work/programs/resource-center/technical-assistance/air-quality-and-emissions-data/ozone
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bowl, with temperature inversion layers that can act as a lid, allowing air pollution to rise to 
unhealthy levels. 

The two largest population centers are Red Bluff in central Tehama County and Corning 
approximately twenty miles to the south of Red Bluff. The 2010 population of Tehama 
County was 63,487. Approximately 22 percent of the County’s residents live in Red Bluff and 
approximately 12 percent live in Corning. Both cities are positioned on Interstate-5 which 
runs north-south through the approximate center of the county. Although a significant area 
of the region is at elevations higher than 1,000 feet, most of the populace live and work on 
the valley floor. The climate throughout the area is similar, especially in regard to the valley 
floor, with typically dry and warm summers and the majority of precipitation occurring during 
the winter months from December to March. 

Tehama County is currently unclassified/attainment for all NAAQS except for ozone in the 
Tuscan Buttes area. The Tuscan Buttes area is nonattainment and limited to the portion of 
the Tuscan Buttes above 1,800 feet, significantly higher in elevation than the surrounding 
area. The Tuscan Buttes was sited to study high-elevation transport of pollutants from 
upwind urban areas in the upper-Sacramento Valley. There is a lack of emissions sources as 
well as population in the Tuscan Buttes nonattainment area. 

F. Western Part of Nevada County (Grass Valley) / Northern 
Sierra AQMD 

The Northern Sierra AQMD includes the California counties of Nevada, Sierra, and Plumas. 
Nevada County spans the Sierra Nevada mountain range and is bordered on the north by 
Sierra County and the south by Placer County, in the MCAB. To the east is the State of 
Nevada and to the west is the Feather River AQMD in the Sacramento Valley Air Basin.  

Nevada County has a population of approximately 100,000 with more than 80 percent of the 
population and emissions in the western, nonattainment portion. The largest town in the 
nonattainment area is Grass Valley, with an estimated population of 12,817 as of 201912.  

The predominant wind direction in western Nevada County, especially during the summer 
months, is from southwest to northeast. This pattern is conducive to the transport of 
pollutants from the Bay Area and the Sacramento Area into Nevada County. On most 
summer mornings the “delta breeze” moves from the Carquinez Strait northeast towards 
Sacramento and then veers northward and continues into the northern Sacramento Valley 
and into the foothills of the northern Sierra Nevada, including Western Nevada County. High 
ozone days are typically associated with light to moderate winds blowing from the direction 
of Sacramento. In the absence of a significant weather system affecting the area, 
summertime winds in Nevada County typically flow up-slope in the daytime and down-slope 
at night (referred to as a diurnal flow pattern).  

 
12 https://www.census.gov/quickfacts/grassvalleycitycalifornia , last accessed on 8/27/21 

https://www.census.gov/quickfacts/grassvalleycitycalifornia
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Most ozone exceedances happen on hot, dry, clear afternoons and evenings. High summer 
temperatures and low relative humidity play a big role in ozone formation. Sunlight is another 
factor, with exceedance days being relatively concentrated in the long, clear days of June 
through August. The combination of a hot, dry summer and little to no cloud cover favors 
photochemical ozone formation. As a result of conditions encouraging ozone formation and 
the transport of both ozone and ozone precursors from upwind metropolitan areas, ozone 
concentrations tend to be the highest in July and August. The monthly average of ozone 
concentrations at the Grass Valley13 air monitoring site gradually rise from the beginning of 
the year toward the summer where levels peak in July and August when temperatures are 
usually the hottest, then decline during the fall. 

The Western Part of Nevada County Nonattainment Area is located in northern California’s 
Sierra Nevada foothills. Although the nonattainment area is relatively small (802.41 square 
miles), it rises from near 300 feet above mean sea level in the west to over 9,000 feet above 
mean sea level near the eastern boundary. The eastern boundary is a line running 
north/south that more or less follows rugged mountain tops that form the “Sierra Crest.” The 
line crosses Interstate-80 slightly east of the town of Soda Springs. The nonattainment area is 
bordered on the north by the Middle Yuba River and is bisected by the South Yuba River. 
Most of the southern border is defined by the Bear River. The massive scenic canyons 
created by these rivers run predominantly east/west and are more than 2,000 feet deep in 
some places.  

II. Overview of Monitoring Network 

The CARB Primary Quality Assurance Organization (PQAO) is comprised of 32 of the 35 air 
districts in California. The three remaining districts, the Bay Area Air Quality Management 
District (AQMD), San Diego County Air Pollution Control District (APCD), and South Coast 
AQMD, represent their own PQAOs. 

California’s ambient air monitoring network includes over 250 sites and more than 700 
monitors, making it one of the most extensive in the world. Many regions in California are 
characterized by complex terrain, variable meteorological conditions, and diverse emission 
sources. A large monitoring network is critical for assessing the State’s progress in meeting 
clean air objectives, understanding spatial and temporal variation in air pollutants, and 
evaluating pollutant exposure. Monitors are operated by CARB, local air districts, and other 
entities including the National Park Service, private contractors, and tribal authorities.  

In the Sacramento Valley Air Basin, there are three nonattainment areas covered by this 
demonstration (Figure 2-2, Table 2-2). The Tuscan Buttes in Tehama County and the Sutter 
Buttes in Sutter County both have one ozone monitor. Butte County has two monitors, the 
design value site at Paradise-Airport Road, and an additional monitor at Chico-East.  

 
13 Data obtained from Northern Sierra AQMD maintained Ozone monitoring site at 200 Litton Drive in Grass Valley 
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The Mountain Counties Air Basin has three nonattainment areas covered by this 
demonstration (Figure 2-2, Table 2-1). The Western Part of Nevada County has one ozone 
monitor at Grass Valley, Calaveras County has one ozone monitor at San Andreas, and 
Tuolumne County has one ozone monitor at Sonora. 

 

Figure 2-2: Ozone and PM2.5 monitoring in Sacramento Valley and Mountain County Air 
Basins 
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Table 2-1: Monitoring sites in Sacramento Valley and Mountain County Air Basins
N

um
b

er
 

Monitoring Site 

O
zo

ne
 

PM
2.

5 

1 Shasta Lake-Lake Blvd X   
2 Redding-Health Dept X X 
3 Lassen Volcanic Natl Park-Manzanita 

Lake 
X X 

4 Anderson-North St X X 
5 Tuscan Buttes X   
6 Red Bluff-Walnut St X X 
7 Chico-East Ave X X 
8 Paradise-Theater   X 
9 Paradise-Airport Rd X   

10 Willows-N Colusa St X X 
11 Gridley-Cowee Ave   X 
12 Sutter Buttes X   
13 Colusa-Sunrise Blvd X X 
14 Yuba City-Almond St X X 
15 Auburn-Atwood Ave   X 
16 Lincoln-Moore Rd   X 
17 Roseville-N Sunrise Blvd X X 
18 North Highlands-Blackfoot Way X   
19 Folsom-Natoma St X X 
20 Woodland-Gibson Rd X X 
21 Sacramento-Del Paso Manor X X 
22 Sacramento-Bercut Dr   X 
23 Sacramento-T St X X 
24 Davis-UCD Campus X X 
25 Sloughhouse X X 
26 Vacaville-Ulatis Dr X X 
27 Elk Grove-Bruceville Rd X X 

 

N
um

b
er

 

Monitoring Site 

O
zo

ne
 

PM
2.

5 

1 Chester-1st Ave   X 
2 Quincy-N Church St   X 
3 Portola-Gulling St   X 

4 Truckee-Fire Station   X 
5 Grass Valley-Litton Building X X 

6 Colfax-City Hall   X 
7 Cool-Highway 193 X   
8 Echo Summit X   

9 Placerville-Gold Nugget Way X   
10 Jackson-Clinton Rd X   

11 San Andreas-Gold Strike Rd X X 
12 Sonora-Barretta St X   

13 Yosemite Village-Visitor Center   X 
14 Yosemite-Turtleback Dome X X 
15 Jerseydale-6440 Jerseydale X   

 

 

 

 

 

 

 

The ambient air monitoring networks in these areas meet the minimum monitoring 
requirements for all criteria pollutants pursuant to Title 40, Part 58 of the Code of Federal 
Regulations (CFR), Appendix D. The monitoring network in each area is reviewed annually to 
fulfill the requirements defined in 40 CFR 58.10 to ensure the networks meet the monitoring 
objectives defined in 40 CFR 58, Appendix D. Data was collected and quality assured as per 
40 CFR 58 and submitted to the Air Quality System (AQS). 

III. Characteristics of Non-Event O3 Formation 

Ground-level ozone is formed by chemical reactions between oxides of nitrogen (NOx) and 
volatile organic compounds (ROG or VOC) in the presence of heat and sunlight. Further 
discussion is separated by area.  
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A. Calaveras County (San Andreas) 

On-road mobile source category is the largest source of anthropogenic (human-caused) NOx 
ozone precursors in Calaveras County, while areawide sources are the largest category of 
anthropogenic ROG emissions. 

Figure 2-3:  Calaveras County anthropogenic daily summer 2018 NOx and ROG emissions 
estimates14 

 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations at San Andreas typically peak in 
the late afternoon (Figure 2-4) and are lowest in the early morning. Daily calibration checks 
frequently occurred during this low concentration time period in 2013-2017, so data for hour 
4 was excluded from the calculation of percentiles.  

Figure 2-4:  Typical April-October 1-hour ozone diurnal pattern at San Andreas (2013-2017)

14 2019 Ozone SIP-baseline-EI Tool Ver 1.02 (accessed 6/29/2021): CEPAM: External Adjustment Reporting Tool  

http://outapp.arb.ca.gov/cefs/2019ozsip/fcmasterdetail_sip2019.php
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B. Chico / Butte County (Paradise) 

The non-road mobile source category is the largest contributor to anthropogenic NOx ozone 
precursors in the Chico area (Figure 2-5), followed closely by the on-road mobile source 
category. The areawide source category is the largest category of anthropogenic ROG 
emissions. 

Figure 2-5:  Butte County anthropogenic daily summer 2018 NOx and ROG emissions 
estimates14 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations at Paradise typically peak in the 
late afternoon (Figure 2-6) and are lowest in the mid-morning. Daily calibration checks 
frequently occurred in the early morning in 2013-2017, so data for hour 4 was excluded from 
the calculation of percentiles. 

Figure 2-6:  Typical April-October 1-hour ozone diurnal pattern at Paradise (2013-2017)
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C. Sutter Buttes / Sutter County / Feather River AQMD 

The non-road mobile source category is the largest source of anthropogenic NOx ozone 
precursors in Sutter County (Figure 2-7). The stationary source category is the largest 
category of anthropogenic ROG emissions. 

Figure 2-7:  Sutter County anthropogenic daily summer 2018 NOx and ROG emissions 
estimates14 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations at the Sutter Buttes typically 
peak in the late afternoon to early evening (Figure 2-8) and are lowest in the late morning. 
Daily calibration checks frequently occurred during the early morning in 2013-2017, so data 
for hour 4 was excluded from the calculation of percentiles. 

Figure 2-8:  Typical April-October 1-hour ozone diurnal pattern at Sutter Buttes (2013-2017)
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D. Tuolumne County (Sonora) 

The on-road mobile source category is the largest source of anthropogenic NOx ozone 
precursors in Tuolumne County (Figure 2-9). Areawide sources are the largest category of 
anthropogenic ROG emissions. 

Figure 2-9:  Tuolumne County anthropogenic daily summer 2018 NOx and ROG emissions 
estimates14 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations at Sonora typically peak in the 
late afternoon (Figure 2-10) and are lowest in the early morning. Daily calibration checks 
frequently occurred during the lower concentration time period in 2013-2017, so data for 
hour 4 was excluded from the calculation of percentiles. 

Figure 2-10:  Typical April-October 1-hour ozone diurnal pattern at Sonora (2013-2017)
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E. Tuscan Buttes / Tehama County 

On-road mobile source category is the largest source of anthropogenic NOx ozone 
precursors in Tehama County (Figure 2-11). Areawide sources are the largest category of 
anthropogenic ROG emissions. 

Figure 2-11:  Tehama County anthropogenic daily summer 2018 NOx and ROG emissions 
estimates14 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations at the Tuscan Buttes typically 
peak in the late afternoon into the evening (Figure 2-12) and are lowest in the morning. Daily 
calibration checks frequently occurred during the early morning in 2013-2017, so data for 
hour 4 was excluded from the calculation of percentiles. 

Figure 2-12:  Typical April-October 1-hour ozone diurnal pattern at Tuscan Buttes (2013-
2017)
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F. Western Part of Nevada County (Grass Valley) / Northern 
Sierra AQMD 

The on-road mobile source category is the largest source of anthropogenic NOx ozone 
precursors in Nevada County (Figure 2-13). Areawide sources are the largest category of 
anthropogenic ROG emissions. 

Figure 2-13:  Western Part of Nevada County anthropogenic daily summer 2018 NOx and 
ROG emissions estimates14 

 

 

The highest ozone values occur from April through October, with exceedances during the 
remainder of the year extremely rare. Ozone concentrations are typically low early morning, 
peaking during late afternoon into early evening hours (Figure 2-14). 

Figure 2-14:  Typical April-October 1-hour ozone diurnal pattern at Grass Valley (2013-2017)
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IV. Characteristics of Event O3 Formation  

Although wildfires occur in California every year, the number of wildfires and the amount of 
acreage burned has increased substantially, from an average of less than 5,000 fires burning 
200,000 acres,15 to a record 7,948 incidents and 1,975,086 acres burned in 2018.16  The 
impact of these wildfires on air quality has been dramatic. Smoke from large fires has caused 
extreme concentrations of PM and ozone, especially in the western United States.17 Wildfires 
generate large amount of ozone precursors including NOx and ROG which can contribute to 
elevated ozone levels in California. However, there are large variations in the amount of 
emissions (depending on the fuel type and combustion temperature), plume heights, smoke 
density, and meteorological conditions during different wildfires, and all these factors can 
significantly impact subsequent ozone production.18 In addition, the amount of ozone within 
a smoke plume also varies with distance from the fire.19 Due to the titration by NO from fire 
emissions and the blocking of sunlight by PM emissions, which hinders photochemical 
reactions, ozone concentrations near active fires are sometimes even lower relative to 
baseline concentrations. As the ozone precursors transport downwind along with the other 
air pollutants such as PM, ozone is produced within the smoke plume which could result in 
ozone exceedances at the surface in downwind areas. Research studies found that distant 
wildfires can raise ground-level ozone concentrations to unhealthy levels even at large 
distances from the fire location.20   

 
15 CalFire, 2017 Statistics and Events (5 year average), last accessed 8/20/21 
16 California Department of Forestry and Fire Protection (CalFire); https://www.fire.ca.gov/incidents/2018/ 
17 Gong et al., 2017; Laing and Jaffe, 2019; Mass and Ovens, 2019; Jaffe et al., 2020 
18 Jaffe and Wigder, 2012; Faloona et al., 2020 
19 Faloona et al., 2020 
20 Pfister et al., 2008 

https://www.fire.ca.gov/stats-events/
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 Narrative Conceptual Model – July 26-August 10, 2018 

The Narrative Conceptual Model describes the events causing the exceedances or violations 
seen at the monitor and includes a discussion of how the events led to concentrations above 
the NAAQS during the period July 26 to August 10, 2018. 

I. Wildfire Information 

2018 was an extreme year for wildfires, with numerous wildfires active during the time of the 
exceedances discussed in this demonstration (Figure 3-1, Table 3-1); although not all wildfires 
impacted each monitor on any given day. Changing meteorological conditions brought 
smoke from distant fires at the Oregon/California border down the coast or over the Klamath 
Mountains into central California on some days, while others saw greater influence from 
wildfires in the northern portion of the State or from those east in the Sierra Nevada 
Mountains. All these fires contributed to the accumulating smoke layers that overlayed 
California, making identification of the impact of just one particular wildfire difficult. The 
majority of these fires, and all of the large megafires, occurred on wildland or in the 
urban/wildland interface. 
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Figure 3-1: Impacted monitoring sites and active major wildfires, July 26-August 10, 2018 
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Table 3-1: Major wildfires active during July 26-August 10, 2018 event21 

Fire Start Containment Latitude Longitude Total Acres 

Ferguson 7/13/18 11/28/18 37.655 -119.886 96,901 

Natchez 7/15/18 1/4/19 41.951 -123.546 38,134 
Klondike 7/16/18 11/28/18 42.369 -123.86 175,528 

Taylor Creek 7/16/18 10/11/18 42.528 -123.571 52,389 

Carr 7/23/18 8/30/18 40.654 -122.624 229,651 

Mendocino Complex (Ranch) 7/27/18 9/19/18 39.243 -123.103 410,203 

Mendocino Complex (River) 7/27/18 8/10/18 39.047 -123.120 48,920 

Butte 7/31/18 8/2/18 39.186 -121.793 1,200 
Donnell 8/1/18 1/4/19 38.349 -119.929 36,450 

 
  

 
21 CalFire 2018 Wildfire Activity Statistics. Accessed 6/7/2021. https://www.fire.ca.gov/media/11146/2018_redbook_final.pdf 
Rogue River-Siskiyou National Forest, accessed 6/7/2021.  
https://www.fs.usda.gov/detail/rogue-siskiyou/news-events/?cid=FSEPRD604472 

https://www.fire.ca.gov/media/11146/2018_redbook_final.pdf
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The Klondike/Taylor Creek wildfire (Figure 3-2) was originally two separate wildfires:  Taylor 
Creek Fire and Klondike Fire22. These fires began during a lightning strike on July 15, 2018, 
and actively burned in the Rogue River-Siskiyou National Forest, although the Taylor Creek 
fire started on Bureau of Land Management (BLM) land in the Oregon Department of 
Forestry’s protection area.23 The wildfires eventually merged and burned 228,000 acres 
before full containment on November 28, 2018.￼24 

The Natchez wildfire, just south of the Oregon border, was also ignited by lightning on 
July 15, 2018 in the Rogue River-Siskiyou National Forest. The fire consumed 38,134 acres in 
portions of Siskiyou and Del Norte Counties at a fairly consistent pace (Table 3-3) and was 
finally contained on October 30, 2018.  

Figure 3-2:  Klondike, Taylor Creek, and Natchez Fires 

 

  

 
22 United States Forest Service, accessed 6/7/2021. https://www.fs.usda.gov/detail/rogue-siskiyou/news-
events/?cid=FSEPRD604472 
23 Alaska Incident Management Team, 2018 Taylor Creek Klondike Fires Summary 
24 2018_NWCC_Annual_Fire_Report_FINAL.pdf/2018_NWCC_Annual_Fire_Report_FINAL.pdf, p.20 

https://fire.ak.blm.gov/content/aicc/team_left/06.%20Alaska%20IMT%20Incident%20Archive/Alaska%20IMT%20Incident%20Summaries/2018%20Taylor%20Creek%20Klondike%20Fires%20Summary.pdf
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Tables 3-2:  Klondike (left) and Taylor Creek (right) fire daily acreage 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Date Daily Acreage Total Acreage 
7/26/2018 4,382 24,735 
7/27/2018 3,661 28,397 
7/28/2018 5,345 33,742 
7/29/2018 2,186 35,928 
7/30/2018 6,909 42,837 
7/31/2018 4,679 47,516 
8/1/2018 2,061 49,577 
8/2/2018 7,476 57,053 
8/3/2018 5,352 62,405 
8/4/2018 4,474 66,879 
8/5/2018 3,802 70,682 
8/6/2018 3,439 74,121 
8/7/2018 1,906 76,027 
8/8/2018 1,906 77,932 
8/9/2018 3,813 81,745 
8/10/2018 1,658 83,403 

Date Daily Acreage Total Acreage 
7/26/2018 3,360 16,453 
7/27/2018 3,661 20,115 
7/28/2018 2,633 22,747 
7/29/2018 2,185 24,932 
7/30/2018 1,983 26,915 
7/31/2018 2,587 29,503 
8/1/2018 1,965 31,468 
8/2/2018 1,996 33,464 
8/3/2018 2,937 36,401 
8/4/2018 1,994 38,395 
8/5/2018 1,405 39,800 
8/6/2018 1,299 41,099 
8/7/2018 875 41,973 
8/8/2018 1,022 42,996 
8/9/2018 392 43,387 
8/10/2018 1,668 45,055 

Table 3-3:  Natchez Fire daily acreage 

Date 
Daily 
Acreage 

Total Acres 

7/26/2018 246 2,979 

7/27/2018 782 3,762 

7/28/2018 833 4,595 

7/29/2018 752 5,346 

7/30/2018 819 6,166 

7/31/2018 778 6,943 

8/1/2018 696 7,639 

8/2/2018 737 8,376 
8/3/2018 1026 9,402 

8/4/2018 381 9,784 

8/5/2018 450 10,233 

8/6/2018 555 10,788 

8/7/2018 474 11,262 

8/8/2018 255 11,517 

8/9/2018 291 11,808 

8/10/2018 633 12,441 
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The Carr wildfire (Figure 3-3) was ignited by a vehicle on July 23, 2018 in the Whiskeytown-
Shasta Trinity National Recreation Area in Shasta County. The fire rapidly spread, eventually 
burning 229,651 acres, killing three firefighters and five civilians, and destroying 1,614 
buildings before full containment was achieved on August 30, 2018. This was the second 
largest fire by acreage in 2018.  

Figure 3-3: Carr Fire 
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Table 3-4:  Carr Fire Daily Acreage 

Date 
Daily 
Acreage 

Total Acres 

7/26/2018 36,686 44,275 

7/27/2018 36,623 80,898 

7/28/2018 11,161 92,059 

7/29/2018 8,662 100,721 

7/30/2018 15,102 115,823 

7/31/2018 6,715 122,538 

8/1/2018 6,715 129,253 

8/2/2018 6,825 136,078 
8/3/2018 7,408 143,486 

8/4/2018 7,408 150,894 

8/5/2018 13,969 164,863 

8/6/2018 4,642 169,505 

8/7/2018 4,011 173,516 

8/8/2018 4,386 177,902 

8/9/2018 4,386 182,288 

8/10/2018 4,639 186,927 
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The Mendocino Complex wildfire (Figure 3-4) was the collective name for two large wildfires, 
the Ranch Fire and the River Fire, which started on July 27, 2018 in the Mendocino National 
Forest. The Ranch Fire, caused by human activities, destroyed 246 structures, killed one 
firefighter, and eventually burned 410,203 acres within portions of Colusa, Glenn, Lake, and 
Mendocino Counties before complete containment on August 17, 2018. The River Fire, with 
an undetermined cause of ignition, destroyed 35 structures and burned 48,920 acres in 
Colusa, Lake, and Mendocino Counties before containment on September 27, 2018. As of 
2018, the Mendocino Complex fire was the largest wildfire to have occurred in California’s 
recorded history with a combined 459,123 burned acres.  

Figure 3-4:  Mendocino Complex (Ranch and River Fires) 
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Table 3-5:  Mendocino Complex (River/Ranch) Fire daily acreage, July 26-August 10, 2018 

Date Daily 
Acreage 

Total 
Acreage 

7/26/2018 5,688 5,688 
7/27/2018 4,166 9,855 
7/28/2018 4,166 14,021 
7/29/2018 9,352 23,372 
7/30/2018 6,018 29,390 
7/31/2018 3,915 33,305 

8/1/2018 3,915 37,220 
8/2/2018 3,952 41,172 
8/3/2018 3,168 44,340 
8/4/2018 1,699 46,039 
8/5/2018 1,387 47,426 
8/6/2018 746 48,173 
8/7/2018 746 48,919 
8/8/2018 1 48,920 
8/9/2018 - - 

8/10/2018 - - 

 

Date Daily 
Acreage 

Total 
Acreage 

7/26/2018 - - 
7/27/2018 2,913 2,913 
7/28/2018 13,372 16,284 
7/29/2018 20,640 36,924 
7/30/2018 11,205 48,129 
7/31/2018 14,273 62,403 

8/1/2018 14,273 76,676 
8/2/2018 33,003 109,679 
8/3/2018 46,015 155,694 
8/4/2018 50,752 206,446 
8/5/2018 17,860 224,307 
8/6/2018 16,677 240,984 
8/7/2018 8,509 249,493 
8/8/2018 6,245 255,738 
8/9/2018 4,503 260,241 
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The Donnell wildfire (Figure 3-5) was ignited in the Carson Iceburg Wilderness area in the 
Stanislaus National Forest on August 1, 2018. The fire, cause unknown, destroyed 135 
buildings and consumed 36,450 acres in Tuolumne County before containment on 
October 31, 2018.  

The Ferguson wildfire (Figure 3-5), cause unknown, was ignited on July 13, 2018 in the Sierra 
National Forest in Mariposa County. The fire burned 96,901 acres, destroyed 11 structures, 
and killed two firefighters prior to containment on August 22, 2018. This was the fifth largest 
wildfire by acreage in 2018.  

Figure 3-5:  Donnell and Ferguson Fires 
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Table 3-6:  Donnell Fire daily acreage 

Date 
Daily 
Acreage 

Total Acres 

8/1/2018 136 136 

8/2/2018 136 272 

8/3/2018 1,426 1,698 

8/4/2018 4,048 5,746 

8/5/2018 5,342 11,088 

8/6/2018 3,291 14,379 

8/7/2018 3,291 17,670 

8/8/2018 3,386 21,056 

8/9/2018 2,693 23,750 

8/10/2018 3,038 26,787 

Table 3-7:  Ferguson Fire daily acreage 

Date 
Daily 
Acreage 

Total Acres 

7/26/2018 2,526 46,000 

7/27/2018 3,671 49,671 

7/28/2018 3,229 52,900 

7/29/2018 3,626 56,526 

7/30/2018 1,175 57,701 

7/31/2018 4,256 61,956 

8/1/2018 6,575 68,531 

8/2/2018 4,809 73,340 
8/3/2018 7,171 80,511 

8/4/2018 8,857 89,368 

8/5/2018 3,991 93,359 

8/6/2018 812 94,171 

8/7/2018 322 94,493 

8/8/2018 152 94,645 

8/9/2018 227 94,873 

8/10/2018 303 95,176 

 

  



38 

 

The Butte Fire (Figure 3-6), cause unknown, ignited on July 31, 2018 in grasslands on the 
summit of the Sutter Buttes very close to the monitor. The fire, which consumed 
approximately 1,200 acres, was contained on August 2nd.  

Figure 3-6: Butte Fire 

 

Table 3-8:  Butte Fire Daily Acreage 

Date Daily Acreage Total Acreage 
7/31/2018 800 800 
8/1/2018 280 1,080 
8/2/2018 120 1,200 

These fires occurred in areas that meet the definition of wildland which is “an area in which 
human activity and development is essentially non-existent, except for roads, railroads, 
power lines, and similar transportation facilities. Structures, if any, are widely scattered.” 
Wildlands can include forestland, shrubland, grassland, and wetlands and includes lands that 
are predominantly wildland, such as land in the wildland-urban interface, as specified in the 



39 

 

preamble of the Exceptional Events Rule.25 Figures 3-7 and 3-8 indicate these areas with the 
fire perimeters outlined in red.  

Figure 3-7:  California land ownership map with 2018 wildfire boundaries (red) 

 

 
25 81 FR 68248 
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Figure 3-8:  Wildland-urban interface map with 2018 wildfire boundaries (red) 

 

II. Summary of Event 

A series of large wildfires were ignited across California from mid-July to August 2018. The 
majority of these fires occurred in the northern portion of the state, including the Carr Fire, 
which burned 230,000 acres and resulted in eight fatalities, and the Mendocino Complex 
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Fire, which burned over 450,000 acres with one fatality. On August 4, 2018, a national 
disaster was declared in Northern California, due to the extensive wildfires burning there.26  

The following section provides evidence of the impact of these exceptional events on the San 
Andreas, Paradise, Sutter Buttes, Sonora, Tuscan Buttes, and Grass Valley ozone monitors in 
California from July 26 to August 10, 2018. Presented as phases of the event, the evidence 
shows the source wildfires that collectively contributed emissions impacting these sites in the 
Sacramento Valley and Mountain County Air Basins. 

NOAA’s HYSPLIT27 model was used to determine simple back-trajectories showing the path 
that an air parcel took for a specified period of time (here, 36 hours), starting at each monitor 
at times of peak concentrations on each day. Three height levels (red: 100 meters (m); blue: 
500m; green: 1000m) were used to indicate transport near the surface and in the upper 
atmosphere.  

The HYSPLIT model was also used to indicate how emissions from the wildfires were 
transported toward the monitor (forward trajectory). Trajectories in this section are shown 
from the fire(s) estimated to have the highest contribution. The trajectories were initiated 
from each major fire at 12z (04PST). These model runs provide insight into the most likely 
center path a parcel of air (and smoke) from each fire would take in the 36 hours after the 12z 
start time. This provides a simplified understanding of smoke transport from a fire across the 
region, connecting these wildfires with smoke seen in satellite imagery, and indicating 
potential correlations at a site through analysis of parcel transport timing and backwards 
trajectories when they overlap. These forward trajectories, overlaid on satellite images from 
the MODIS28 Aqua or Terra platforms using Google Earth, provide a visual analysis of the 
smoke emitting from the fires and impacting the monitors. 

Google Earth was used as a platform to combine the HYSPLIT back-trajectories and the 
NOAA Hazard and Mapping System (HMS) Fire and Smoke Product29 smoke layers and fire 
locations. The back-trajectories for each monitor shown in the following sections traced back 
from the time of the maximum ozone concentration in the exceeding 8-hour period. Since 
different monitors will have maximum concentrations at different times, a table of the 
monitoring sites presented in the back-trajectory figures is included, indicating in both PST 
and UTC, the hours each trajectory began. Back-trajectories from the hour of the maximum 
ozone concentration in the exceeding 8-hour period for all exceptional event dates that are 
requested in this document are included in Appendix IV. 

The HYSPLIT trajectory model results, as well as MODIS satellite layers, and HMS smoke 
plume analyses, show impacts from the wildfires at the Oregon/California border as well as 
the larger California wildfires dispersed throughout the northern and central portions of the 
State. Although the model results can show potential influence from specific fires, they do 

 
26 FEMA, California Wildfires and High Winds, DR-4382-CA 
27 HYbrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) 
28 UWM, SSEC, MODIS Today, last accessed 7/29/21 
29 https://www.ssd.noaa.gov/PS/FIRE/smoke.html 

https://www.fema.gov/disaster/4382
https://ge.ssec.wisc.edu/modis-today/index.php
https://www.ssd.noaa.gov/PS/FIRE/smoke.html
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not always show the cumulative effect of continuing wildfire emissions that impacted 
California in late July and early August. 

A. July 26-29, 2018 

A strong 500 mb high pressure ridge across northern California (Figure 3-9) initially provided 
for hot, near record high temperatures across the northern Sacramento Valley. This high 
pressure ridge shifted slowly to the south then strengthened while moving further east 
during the first few days of this event, allowing for an on-shore breeze to channel through 
the Carquinez Strait along the Sacramento and San Joaquin Rivers (delta breeze) into the 
Sacramento area providing for slightly cooler temperatures. Concurrently, dense wildfire 
smoke from the Carr, Ferguson, and Mendocino Complex (which began on July 27th) fires 
spread across the Sacramento Valley and into portions of the Sierra Nevada foothills as seen 
in Figure 3-10. This smoke limited daytime solar heating in these areas, leading to slightly 
lower temperatures from reduced solar heating across large portions of the impacted 
Sacramento Valley and Sierra Nevada Mountains. This decreased solar heating should have 
led to decreased ozone production at the ground under normal circumstances. However, 
these wildfires also produced significant ozone precursor emissions leading to elevated 
ozone concentrations where dispersion and downwind transport were favorable. Mountain 
thunderstorms were not expected across the areas due to a lack of moisture and unfavorable 
dynamics.  
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Figure 3-9:  Meteorological conditions on July 26, 201830 
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Figure 3-10:  Forward trajectories 12z (4am PST) from fires (MODIS Aqua satellite image, July 
27, 2018) 

 

Thick smoke covered most of Northern California, as shown in Figure 3-10 above as well as 
the HMS smoke layers in Figure 3-11 below. Back-trajectories, beginning at the time of the 
maximum concentrations for the exceeding 8-hour period for each site on July 27, are 
overlaid on this smoke layer. The surface trajectories (red, 100m), as well as those higher in 
the atmosphere and more indicative of transport (blue, 500m; green, 1000m), were 
influenced by the wildfire emissions. Table 3-9 indicates the time of the start of the back-
trajectory for each site.  
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Figure 3-11:  July 27, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-9: Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Grass Valley 7/27/2018 1 7/27/2018 9 

Paradise 7/27/2018 17 7/28/2018 1 

Tuscan Buttes 7/27/2018 18 7/28/2018 2 

B. July 30-31, 2018 

A trough started to move toward the Pacific Northwest region (Figure 3-12), slowly pushing 
the upper level ridge further south and east while weather conditions continued to provide 
for hot, above average temperatures and stagnant conditions conducive to ozone 
production. Complicating the situation, widespread smoke continued across the Sacramento 
Valley and into the mountains (Figure 3-13), which limited heating in many areas but also 
provided ample ozone precursors, contributing to elevated ozone concentrations across 
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much of the region. The delta breeze provided cleaner, cooler marine air mixing into the 
Sacramento area, particularly during the evening and overnight hours. The Butte Fire ignited 
along the Sutter Buttes during the afternoon of July 31, with emissions directly impacting 
concentrations at the Sutter Buttes until containment was finally achieved on August 2. 
Limited monsoonal moisture led to isolated thunderstorms over portions of the Sierra 
Nevada Mountains during this period, but did not ignite any of the wildfires of primary 
concern in this demonstration. 

Figure 3-12:  Meteorological conditions on July 30, 201831 

 

 
31 https://www.wpc.ncep.noaa.gov/dailywxmap/index.html 
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Continued thick smoke covered the northern portion of the State. The fires at the Oregon 
border were a contributing factor, with emissions from the Mendocino Complex adding to 
the smoke impacting the Sacramento Valley and the Mountain Counties (Figure 3-13). 

Figure 3-13:  Forward trajectories 12z (4am PST) from fires (MODIS Aqua satellite image, July 
30, 2018) 

 

The back-trajectories for July 30, shown in Figure 3-14, are overlaid on the July 30 HMS 
smoke layer, and again indicate that the surface trajectories (red, 100m), as well as those 
indicative of transport (blue, 500m; green, 1000m), were influenced by the wildfire emissions. 
Table 3-10 indicates the time of the start of the back-trajectory for each site.  
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Figure 3-14:  July 30, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-10: Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Paradise 7/30/2018 17 7/31/2018 1 

San Andreas 7/30/2018 16 7/31/2018 0 

Sutter Buttes 7/30/2018 23 7/31/2018 7 

Sonora 7/30/2018 17 7/31/2018 1 

 

C. August 1-2, 2018 

An upper level trough moved into the Pacific Northwest while weakening the influence of the 
ridge, which enhanced onshore flow and cooler temperatures in northern and central 
California (Figure 3-15). Dry conditions and periods of strong winds produced increased fire 
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activity, increasing emissions from the Carr, Mendocino Complex, Ferguson, and the newly 
ignited Donnell fires. These emissions were transported and dispersed across much of the 
Sacramento Valley and Mountain County Air Basins as seen in Figure 3-16. A strong 
overnight delta breeze helped lessen smoke in much of the Sacramento metropolitan area. 

Figure 3-15:  Meteorological conditions on August 1, 201832 

 

 
32 https://www.wpc.ncep.noaa.gov/dailywxmap/index.html 
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Figure 3-16:  Forward trajectories 12z (4am PST) from fires (MODIS Terra satellite image, 
August 1, 2018) 

 

The thickest areas of smoke had decreased by August 1, although smoke still covered most 
of the northern portion of the State. The 36-hour back-trajectories for August 1, shown in 
Figure 3-17, overlaid on the August 1 HMS smoke layer, again indicate that the surface 
trajectories (red, 100m), as well as those indicative of transport (blue, 500m; green, 1000m), 
were influenced by the wildfire emissions, particularly from the Mendocino Complex. In 
particular, both Tuscan Buttes and the Paradise trajectories transected heavy smoke before 
impacting the monitors. Table 3-11 indicates the time of the start of the back-trajectory for 
each site.  
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Figure 3-17:  August 1, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-11: Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Grass Valley 8/1/2018 18 8/2/2018 2 

Paradise 8/1/2018 18 8/2/2018 2 

Sutter Buttes 8/1/2018 18 8/2/2018 2 

Tuscan Buttes 8/1/2018 20 8/2/2018 4 

 

D. August 3-5, 2018 

A series of shortwave troughs moved across northern California allowing temperatures to 
generally cool to near-normal (Figure 3-18) while providing dry, windy conditions that 
enhanced wildfires and spread smoky emissions across northern and central California. 
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Smoke from the Mendocino Complex fire blanketed the central and southern Sacramento 
Valley and the northern Sierra Nevada Mountains (Figure 3-19), with reports by NWS 
(Appendix III) and news agencies33 of falling ash as far away as Rancho Cordova (eastern 
suburb of Sacramento) at least 70 miles downwind. The delta breeze reduced smoke in some 
portions of the Sacramento Valley and the northwestern portion of the San Joaquin Valley 
during August 4, but smoke from the Mendocino Complex largely overwhelmed the greater 
Sacramento region and northern Mountain Counties during August 3 and August 5. 
Ferguson and Donnell wildfires were very active during this period, with heavy smoke 
dispersing across the Sierra Nevada Mountains and foothills impacting the mountain 
counties, with elevated winds blowing smoke northeastward into the State of Nevada. 

 
33 KCRA, Wildfire ash seen across Sacramento area, August 4, 2018, last accessed 9/1/21; Twitter, Derek Schnell, KCRA 
(@DerekKCRA), ”It’s raining ash...”, August 4, 2018, last accessed 9/1/21 

https://www.kcra.com/article/wildfire-ash-seen-across-sacramento-area/22644060
https://twitter.com/DerekKCRA/status/1025837564790374401
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Figure 3-18:  Meteorological conditions on August 3, 201834 

 

 
34 https://www.wpc.ncep.noaa.gov/dailywxmap/index.html 
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Figure 3-19:  Forward trajectories 12z (4am PST) from fires (MODIS Aqua satellite image, 
August 3, 2018) 

 

The thickest areas of smoke had increased slightly from August 1. The 36-hour back-
trajectories for August 3 indicate that the surface trajectories (red, 100m), as well as those 
indicative of transport (blue, 500m; green, 1000m), were influenced by the wildfire emissions. 
All sites showed back-trajectories that transected heavy smoke before impacting the 
monitors. Table 3-12 indicates the time of the start of the back-trajectory for each site.  
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Figure 3-20:  August 3, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-12: Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Sutter Buttes 8/3/2018 21 8/4/2018 5 

Tuscan Buttes 8/3/2018 16 8/4/2018 0 

 

E. August 6-9, 2018 

High pressure built back northward across northern California (Figure 3-21), bringing with it 
calmer winds, continued dry conditions, and hotter temperatures - except where solar 
heating was limited by thick, dense smoke aloft. A weak coastal-valley pressure gradient 
provided only for a weaker delta breeze, with less of the marine air layer advecting into the 
Sacramento area and leading to smoky conditions building up across the region. Stagnant 
conditions aloft with lighter surface winds prevailed across the Sacramento Valley and Sierra 
Mountain ranges contributed as well to the heavy buildup of wildfire smoke and emissions 
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across nearly all of northern and central California (Figure 3-22). Adding to the impact from 
the northern fires, smoke and associated emissions from the Donnell fire drained down 
through the mountain valleys and into the foothills of the Stanislaus National Forest, 
impacting the Sonora and San Andreas monitors. 

Figure 3-21:  Meteorological conditions on August 7, 201835 

 

 
35 https://www.wpc.ncep.noaa.gov/dailywxmap/index.html 
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Figure 3-22:  Forward trajectories 12z (4am PST) from fires (MODIS Aqua satellite image, 
August 7, 2018) 

 

The smoke over Northern California thickened from August 3, as seen in the section above, 
and August 7. The 36-hour back-trajectories for August 7, shown in Figure 3-23, overlaid on 
the August 7 HMS smoke layer, indicate that the surface trajectories (red, 100m), as well as 
those indicative of transport (blue, 500m; green, 1000m), were influenced by the highest 
concentrations of wildfire emissions as characterized by the heavy red HMS smoke layer. 
Table 3-13 indicates the time of the start of the back-trajectory for each site.  
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Figure 3-23:  August 7, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-13:  Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Grass Valley 8/7/2018 17 8/8/2018 1 

Paradise 8/7/2018 17 8/8/2018 1 

Sutter Buttes 8/7/2018 18 8/8/2018 2 

Tuscan Buttes 8/7/2018 16 8/8/2018 0 

 

F. August 10-11, 2018 

An approaching 500mb low off the Pacific Northwest coast (Figure 3-24) provided for 
increased onshore flow through the delta and across the coastal mountains. While the strong 
winds enhanced the Mendocino Complex and Carr wildfires, cleaner marine air was 
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transported into the Sacramento and San Joaquin Valleys. Figure 3-25 illustrates the impact 
of the delta breeze on the smoke, which was pushed into the foothills and mountains to the 
east. Beginning the afternoon of August 10, the mixing layer grew deeper with stronger 
winds aloft which provided for improved mixing and ventilation during the afternoon of 
August 10 and into August 11. This allowed for pollution that had been trapped at the 
surface to clear out from the Sacramento Valley and Sierra Nevada foothills. 

Figure 3-24:  Meteorological conditions on August 11, 201836 

 

 
36 https://www.wpc.ncep.noaa.gov/dailywxmap/index.html 
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Figure 3-25:  Forward trajectories 12z (4am PST) from fires (MODIS Terra satellite image, 
August 10, 2018) 

 

The smoke over Northern California was still evident on August 10, but the moderate and 
heavy layers seen in previous days was less. The 36-hour back-trajectories for August 10, 
shown in Figure 3-26, overlaid on the August 10 HMS smoke layer, indicate that the surface 
trajectories (red, 100m), as well as those indicative of transport (blue, 500m; green, 1000m), 
were influenced by the varying concentrations of wildfire emissions as characterized by the 
varying HMS smoke layers. Table 3-14 indicates the time of the start of the back-trajectory 
for each site.  



61 

 

Figure 3-26:  August 10, 2018 Back trajectories from exceeding monitors at time of maximum 
ozone concentration with HMS smoke layers 

 

Table 3-14: Exceeding monitoring sites and times of maximum ozone concentrations 

Site Date (PST) Max Hour (PST) Date (UTC) Max Hour (UTC) 

Grass Valley 8/10/2018 20 8/11/2018 4 

Paradise 8/10/2018 12 8/10/2018 20 

San Andreas 8/10/2018 18 8/11/2018 2 

Sutter Buttes 8/10/2018 17 8/11/2018 1 

Sonora 8/10/2018 16 8/11/2018 0 

Tuscan Buttes 8/10/2018 15 8/10/2018 23 
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III. Event Related Concentrations and Long Term Trends 

A. Calaveras County (San Andreas) 

Multiple wildfires impacted the town of San Andreas on multiple days, with winds 
transporting wildfire smoke and ozone precursors from the Carr, Donnell, Ferguson, and 
Natchez wildfires, as well as the Mendocino Complex, resulting in elevated ozone 
concentrations at the San Andreas monitoring site. Elevated PM2.5 concentrations recorded at 
San Andreas and associated timing support the presence of wildfire smoke in the town of 
San Andreas. 

Figure 3-27 shows the ozone and PM2.5 concentration encompassing July 15 to August 15, 
which includes the requested exceptional events between July 28 through August 10. The 
timing of relative PM2.5 elevated concentrations show strong connections with ozone 
increases and prolonged elevated concentrations. 

Figure 3-27:  1-hour Ozone and 1-hour PM2.5 Concentrations 

 

Recent trends show a general decrease in 8-hour ozone design values at the San Andreas 
monitoring site as shown in Figure 3-28 while the annual 4th highs (Figure 3-29) have shown 
relatively little change during the past ten years. The 2018 design value did not follow this 
trend, staying above the standard. The year-to-year variation in 4th highs is believed to be 
due in part by wildfire impacts during several recent years that were not pursued as 
exceptional events due to a lack of regulatory impact for those years. Concurrence of the 
requested exceptional event dates would bring the area into attainment of the 2015 ozone 
standard based on the adjusted 2020 design value, as originally anticipated with the 
historical trend line. 
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Figure 3-28:  8-hour Ozone Design Values with Trend at San Andreas

 

Figure 3-29:  Annual 4th High 8-Hour Average Ozone with Trend at San Andreas

 

 

B. Chico / Butte County (Paradise) 

Multiple wildfires impacted the Town of Paradise during the period of concern, where winds 
generally transported wildfire smoke and ozone precursors from the Ranch, River, Carr, 
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Donnell, Ferguson, and Natchez wildfires in California. These wildfire emissions caused 
elevated ozone concentrations at the Paradise-Airport site. Additionally, the smoke from the 
Taylor Creek and Klondike fires in Oregon was transported to the area and likely also 
contributed to ozone concentrations during some days. Elevated PM2.5 monitor 
concentrations at the nearby Paradise-Theater site and associated timing support the 
presence of wildfire smoke in the Town of Paradise. 

Figure 3-30 shows the ozone and PM2.5 concentration encompassing July 15 to August 15, 
which includes the requested exceptional events between July 26 through August 10. The 
timing of relative PM2.5 elevated concentrations show strong connections with ozone 
increases and prolonged elevated concentrations. 

Figure 3-30:  1-hour Ozone and 1-hour PM2.5 Concentrations 

 

 

Recent trends show a general decrease in 8-hour ozone design values at the Paradise 
monitoring site as shown in Figure 3-31 while the annual 4th highs (Figure 3-32) have shown a 
gradual downwards trend during the past ten years, which is believed to be artificially higher 
due to wildfire impacts during several recent years. In 2019 when wildfire impact was not 
significant, no ozone exceedance was observed at the Paradise monitoring site. The trend fit 
for design values is very strong. The 2018 8-hour ozone design value did not follow this 
trend, being well above the standard. Concurrence of the requested exceptional event dates 
would bring the area into attainment of the 2015 ozone standard based on the adjusted 
2020 8-hour ozone design value. 
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Figure 3-31:  8-hour Ozone Design Values with Trend at Paradise (Butte County)

 

Figure 3-32:  Annual 4th High 8-Hour Average Ozone with Trend at Paradise

 

 

C. Sutter Buttes / Sutter County / Feather River AQMD 

Multiple wildfires impacted the site of Sutter Buttes depending on the day, but generally 
winds transported wildfire smoke and ozone precursors from the Ranch, River, Carr, Sutter 
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Butte grass fire, and Donnell wildfires in California causing elevated ozone concentrations at 
the Sutter Buttes site. Additionally, the smoke from the Taylor Creek and Klondike fires in 
Oregon was transported to the area and likely also contributed to ozone concentrations 
during some days. Elevated PM2.5 concentrations at the nearby Yuba City-Almond St 
monitoring site and associated timing support the presence of wildfire smoke at the Sutter 
Buttes site even with Sutter Buttes’ elevation being over 2000 feet higher than the Yuba City 
site. Due to this difference in elevation, during many nights the PM2.5 concentrations 
decrease as the polluted surface layer decouples from the surface becoming elevated when a 
nocturnal surface boundary layer develops along the valley floor due to the radiational 
cooling of the ground. When this occurs, the Sutter Buttes site continues to experience the 
polluted airmass while Yuba City benefits from a cleaner surface boundary layer. Then during 
the day the surface layer quickly becomes polluted due to the growth of the boundary layer 
from radiational heating, transport of wildfire smoke emissions into the area, and entrainment 
of emissions from elevated polluted airmasses. 

Figure 3-33 shows the ozone and PM2.5 concentration encompassing July 15 to August 15, 
which includes the requested exceptional events between July 28 through August 10. The 
timing of relative PM2.5 elevated concentrations show strong connections with ozone 
increases and prolonged elevated concentrations. 

Figure 3-33:  1-hour Ozone and 1-hour PM2.5 Concentrations 

 

Recent trends show a general decrease in 8-hour ozone design values at the Sutter Buttes 
monitoring site as shown in Figure 3-34. The 2018 design value did not follow this trend, 
staying above the standard. Annual 4th highs (Figure 3-35) have shown a slow downwards 
trend during the past ten years with large year-to-year variations believed to be due in part 
to wildfire impacts during several years that have not previously been pursued as exceptional 
events due to a lack of regulatory impact for those years. A caveat to the data and trends 
must be noted, as more than 5 months of data was invalidated during the Summer 2017 
ozone season which likely led to a lower 4th high in 2017 and may have impacted the design 
values for 2017 and 2018. Concurrence of the requested exceptional event dates would not 
bring the site design value below the standard alone, but combined with concurrence of 
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events in 2020, will bring the area into attainment of the 2015 ozone standard, matching the 
historical trend line anticipated attainment year of 2020. 

Figure 3-34:  8-hour Ozone Design Values with Trend at Sutter Buttes

 

Figure 3-35:  Annual 4th High 8-Hour Average Ozone with Trend at Sutter Buttes
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D. Tuolumne County (Sonora) 

Multiple wildfires impacted the town of Sonora depending on the day, but frequently winds 
transported wildfire smoke and ozone precursors from the Ranch, River, Carr, Donnell, 
Ferguson, and Natchez wildfires in California causing elevated ozone concentrations at the 
Sonora-Barretta St monitoring site. Elevated PM2.5 concentrations at the nearest PM2.5 

monitor at San Andreas-Gold Strike Rd, which is 22 miles northwest of the Sonora site, and 
associated timing support the presence of wildfire smoke in the nearby area which also 
impacted the town of Sonora. 

Figure 3-36 shows the ozone and PM2.5 concentration encompassing July 15 to August 15, 
which includes the requested exceptional events between July 28 through August 10. The 
timing of relative PM2.5 elevated concentrations show strong connections with ozone 
increases and prolonged elevated concentrations. 

Figure 3-36:  1-hour Ozone and 1-hour PM2.5 Concentrations 

 

Recent trends show a general decrease in 8-hour ozone design values at the Sonora 
monitoring site as shown in Figure 3-37. The 2018 design value did not follow this trend, 
staying above the standard. Annual 4th highs (Figure 3-38) have shown an increasing trend 
during the past ten years, believed to be caused by greater year-to-year variations due in 
large part by wildfires during several recent years. Influence from wildfires in 2016 are 
believed to have led to a significantly higher 2016 4th high and inflated design values for 
2016-2018, but has not been pursued for exceptional events due to a lack of regulatory 
impact. Concurrence of the requested exceptional event dates would not bring the site 
design value below the standard alone, but combined with concurrence of events in 2020, 
will bring the area into attainment of the 2015 ozone standard. 
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Figure 3-37:  8-hour Ozone Design Values with Trend at Sonora (Tuolumne County)

 

Figure 3-38:  Annual 4th High 8-Hour Average Ozone with Trend at Sonora

 

 

E. Tuscan Buttes / Tehama County 

Multiple wildfires impacted the Tuscan Buttes depending on the day, when winds 
transported wildfire smoke and ozone precursors from the Carr, Ranch, and River wildfires in 
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California causing elevated ozone concentrations at the Tuscan Buttes monitoring site. 
Elevated ozone and PM2.5 concentrations were also evident at the nearest PM2.5 monitor at 
Red Bluff, which is 10 miles southwest of the Tuscan Buttes site, and associated timing 
support the presence of wildfire smoke in the nearby area which also impacted the Tuscan 
Buttes monitor.  

During daytime hours, Tuscan Buttes and Red Bluff were both within the surface boundary 
layer with generally similar ozone concentrations. Typically in the evening, the boundary layer 
would decouple from the surface due to radiational cooling of the ground causing a 
nocturnal boundary layer to grow in the valley. This is represented in Figure 3-39, which 
shows the ozone and PM2.5 concentration encompassing July 15 to August 15. During 
morning to midday hours ozone concentrations at Red Bluff and Tuscan Buttes would climb. 
During the evening, ozone levels would rapidly decrease at Red Bluff as the shallow, cleaner 
nocturnal boundary layer formed in the Sacramento Valley and existing ozone at the surface 
was titrated. Meanwhile, the Tuscan Buttes site remained in the more polluted residual layer 
aloft due to the higher elevation of the site being above the nocturnal boundary layer. This 
elevated airmass contained less NOx due to being disconnected from surface sources, 
limiting titration of ozone which led to higher ozone concentrations persisting overnight. 
Then again during the next morning, radiational heating of the ground would cause the 
surface mixing layer to grow again, mixing in the more polluted air from aloft with ozone 
precursors and sunlight producing fresh ozone. 

Starting July 25, wildfire emissions with PM2.5, ozone, and ozone precursors began impacting 
the Red Bluff and Tuscan Buttes site, as shown by increasing PM2.5 concentrations at the Red 
Bluff site. During July 25 to 27 and July 31, many hours of data are missing for the Tuscan 
Buttes ozone monitor due to a machine malfunction, as flagged in AQS. Due to this missing 
data, the Red Bluff ozone concentrations are also included for comparison to help support 
the comparison between Red Bluff PM2.5 data and Tuscan Buttes ozone data. For most days 
between July 25 to August 10, PM2.5 and ozone concentrations at the sites peaked higher, 
showing strong PM2.5 connections at the Red Bluffs site with ozone increases and prolonged 
elevated concentrations at the Tuscan Buttes site. 

Figure 3-39:  1-hour Ozone at Red Bluff and Tuscan Buttes and 1-hour PM2.5 Concentrations 
at Red Bluff 
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Recent trends show a general decrease in 8-hour ozone design values at the Tuscan Buttes 
monitoring site as shown in Figure 3-40. The 2018 design value did not follow this trend, 
staying above the standard. Annual 4th highs (Figure 3-41) have shown a slowly increasing 
trend during the past ten years, but values are believed to be significantly higher for some 
recent years due to significant wildfire impacts that have not been pursued as exceptional 
events due to a lack of regulatory impact for those years. Influence from wildfires in 2016 are 
believed to have led to a notably higher 2016 4th high and inflated design values for 2016-
2018. Concurrence of the requested exceptional event dates would bring the area into 
attainment of the 2015 ozone standard based on the adjusted 2020 8-hour ozone design 
value. 

Figure 3-40:  8-hour Ozone Design Values with Trend at Tuscan Buttes (Tehama County)
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Figure 3-41:  Annual 4th High 8-Hour Average Ozone with Trend at Tuscan Buttes

 

 

F. Western Part of Nevada County (Grass Valley) / Northern 
Sierra AQMD 

Multiple wildfires impacted the town of Grass Valley depending on the day, but generally 
winds transported wildfire smoke and ozone precursors from the Ranch, River, Carr, Donnell, 
and Ferguson wildfires in California causing elevated ozone concentrations at the Grass 
Valley-Litton Building monitoring site. Elevated PM2.5 monitor concentrations and associated 
timing support the presence of wildfire smoke in the town of Grass Valley. 

Figure 3-42 shows the ozone and PM2.5 concentration encompassing July 15 to August 15, 
which includes the requested exceptional events between July 26 through August 10. The 
timing of relative PM2.5 elevated concentrations show strong connections with ozone 
increases and prolonged elevated concentrations. 
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Figure 3-42:  1-hour Ozone and 1-hour PM2.5 Concentrations 

 

Recent trends show an increase in 8-hour ozone design values at the Grass Valley monitoring 
site as shown in Figure 3-43. The 2018 8-hour ozone design value did not follow this trend, 
placing well above the standard. annual 4th highs (Figure 3-44) have shown a slowly increasing 
trend during the past ten years though concentrations are believed to have been heavily 
influenced by year-to-year variation likely due in part by wildfire impacts. Influence from 
wildfires in 2016 are believed to have led to a notably higher 2016 4th high and inflated 
design values for 2016-2018. Concurrence of the requested exceptional event dates would 
not bring the site design value below the standard alone, but combined with concurrence of 
events in 2020, will bring the area into attainment of the 2008 ozone standard. 

Figure 3-43:  8-hour Ozone Design Values with Trend at Grass Valley (West Nevada County) 
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Figure 3-44:  Annual 4th High 8-Hour Average Ozone with Trend at Grass Valley 

 

IV. Meteorological Conditions 

Table 3-15: Averages and Standard deviations (SD) of Temperatures on Exceptional Event 
Period (7/26 - 8/10), Normal (Non-Event) Days, and All Days in July and August 2018.  

  Grass Valley Paradise San Andreas Sonora Sutter Buttes Tuscan Buttes 

  Average SD Average SD Average SD Average SD Average SD Average SD 

July EE Days 97.0 2.3 95.7 1.9 96.3 2.2 97.2 1.6 91.7 3.3 93.4 5.0 

July Normal Days 92.1 5.0 94.7 5.5 94.4 4.4 94.3 4.1 89.1 6.6 91.2 5.9 

July All 93.1 5.0 94.9 5.0 94.8 4.1 94.9 3.9 89.6 6.2 91.7 5.7 

August EE Days 92.0 3.0 92.0 3.9 94.0 3.0 94.2 2.7 88.2 4.0 89.1 3.7 

August Normal Days 86.8 5.6 88.0 6.0 88.3 6.0 88.2 5.7 81.0 7.1 83.6 5.0 

August All 88.5 5.5 89.3 5.6 90.1 5.9 90.2 5.7 83.3 7.1 85.4 5.3 

Table 3-16: Averages and Standard deviations (SD) of Wind Speeds on Exceptional Event 
Period (7/26 - 8/10), Normal (Non-Event) Days, and All Days in July and August 2018.  

  Grass Valley Paradise San Andreas Sonora Sutter Buttes Tuscan Butte 

  Average SD Average SD Average SD Average SD Average SD Average SD 

July EE Days 3.05 1.12 3.39 1.37 4.55 2.51 2.70 0.75 7.77 5.01 9.19 5.87 

July Normal Days 3.29 1.25 4.25 1.87 4.83 2.47 3.15 1.35 8.91 5.63 10.11 6.29 

July All 3.25 1.22 4.09 1.81 4.78 2.48 3.07 1.28 8.69 5.53 9.93 6.22 

August EE Days 3.26 1.22 4.03 1.87 4.27 2.65 2.89 0.99 8.28 5.59 9.35 5.41 
August Normal 
Days 3.41 1.37 3.55 1.61 4.48 2.41 2.90 0.89 9.97 5.79 10.18 6.46 

August All 3.36 1.33 3.70 1.71 4.41 2.49 2.90 0.92 9.43 5.77 9.91 6.14 
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Table 3-15 and Table 3-16 listed the averages and standard deviations of the temperatures 
and wind speeds on the exceptional event period (7/26 - 8/10), normal (non-event) days, and 
all days in July and August 2018 at each monitoring site. Details of the meteorological 
conditions on each exceptional event day are discussed in the following sections. 

A. Calaveras County (San Andreas) 

Table 3-17: Maximum Daily Values of Temperature and Wind Speed on Exceptional Event 
and Surrounding Days at San Andreas-Gold Strike Road Monitoring Site 

Date 7/26 7/27 7/28* 7/29 7/30* 7/31* 

1hr Ozone (ppm) 0.081 0.068 0.076 0.068 0.094 0.096 

8hr Ozone (ppm) 0.068 0.063 0.071 0.061 0.077 0.086 

Temperature (°F) 99.3 97.0 97.9 93.9 94.1 95.5 

Wind Speed (mph) 7.7 8.5 7.6 8.3 8.3 7.1 

 

Date 8/1 8/2* 8/3 8/4 8/5* 8/6 8/7 8/8* 8/9* 8/10* 

1hr Ozone (ppm) 0.089 0.105 0.074 0.080 0.092 0.072 0.069 0.080 0.086 0.083 

8hr Ozone (ppm) 0.069 0.074 0.068 0.062 0.078 0.067 0.066 0.071 0.081 0.076 

Temperature (°F) 95.9 94.8 91.9 93.7 88.7 91.6 91.8 95.5 98.6 97.3 
Wind Speed 

(mph) 
8.8 8.9 7.9 8.5 7.7 7.9 8.5 7.7 8.2 8.8 

* Denotes Exceptional Event Dates Requested for Data Exclusion 

Maximum daily temperatures were in the 90s throughout the event and nearly reached 100°F 
on July 26, except August 5 when temperatures only reached the upper 80s. Maximum daily 
resultant wind speeds generally remained in the 7-9 mph range. Maximum ozone 
concentrations varied moderately with a range of 37 ppb and 25 ppb for 1-hour and 8-hour 
ozone, respectively. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California affected the San Andreas monitor and increased ozone concentrations. Unusual 
weather (other than the transport of ozone and related wildfire smoke) was not a factor 
contributing to the exceptional event. 

B. Chico / Butte County (Paradise) 

Table 3-18 Maximum Daily Values of Temperature and Wind Speed on Exceptional Event and 
Surrounding Days at Paradise-4405 Airport Road Monitoring Site 

Date 7/26* 7/27* 7/28* 7/29 7/30* 7/31* 

1hr Ozone (ppm) 0.080 0.083 0.085 0.081 0.078 0.093 

8hr Ozone (ppm) 0.075 0.080 0.079 0.073 0.074 0.086 

Temperature (°F) 97.9 97.2 96.8 93.9 93.4 94.8 

Wind Speed (mph) 7.9 5.4 6 6.3 5.2 6.7 
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Date 8/1* 8/2* 8/3 8/4 8/5 8/6 8/7* 8/8* 8/9* 8/10* 

1hr Ozone (ppm) 0.108 0.084 0.082 0.073 0.058 0.061 0.083 0.084 0.097 0.085 

8hr Ozone (ppm) 0.098 0.081 0.071 0.066 0.048 0.064 0.078 0.076 0.088 0.084 

Temperature (°F) 94.5 89.8 91.6 88.3 86.2 90.7 90.1 92.7 96.8 99.0 

Wind Speed (mph) 5.8 4.6 5.8 8.9 7.9 9.3 7.1 6.7 8.4 10.4 
* Denotes Exceptional Event Dates Requested for Data Exclusion 

Maximum daily temperatures were in the 90s throughout most days of the event and reached 
the highest temperature on 8/10 (99°F), but did show a slight cooling period from August 2 
through August 7 when temperatures only reached the upper 80s to around 90. Maximum 
daily resultant wind speeds varied across the 4-11 mph range. Maximum ozone 
concentrations varied significantly with a range of 50 ppb for both 1-hour and 8-hour ozone. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California and Oregon affected the Paradise monitor and increased ozone concentrations. 
Unusual weather (other than the transport of ozone and related wildfire smoke) was not a 
factor contributing to the exceptional event. 

C. Sutter Buttes / Sutter County / Feather River AQMD 

Table 3-19: Maximum Daily Values of Temperature and Wind Speed on Exceptional Event 
and Surrounding Days at Sutter Buttes Monitoring Site 

Date 7/26 7/27 7/28* 7/29* 7/30* 7/31* 

1hr Ozone (ppm) 0.089 0.083 0.086 0.079 0.095 0.107 

8hr Ozone (ppm) 0.068 0.069 0.080 0.075 0.083 0.082 

Temperature (°F) 98.1 92.1 90.5 89.8 89.2 90.5 

Wind Speed (mph) 22.9 17.8 12.1 16.6 16.8 15.3 
 

Date 8/1* 8/2 8/3* 8/4 8/5 8/6 8/7* 8/8 8/9* 8/10* 

1hr Ozone (ppm) 0.100 0.096 0.077 0.077 0.053 0.075 0.084 0.078 0.091 0.086 

8hr Ozone (ppm) 0.082 0.071 0.074 0.062 0.051 0.066 0.075 0.068 0.079 0.077 

Temperature (°F) 88.9 87.3 87.1 84.7 83.3 89.2 84.4 87.4 92.8 96.4 

Wind Speed (mph) 25.8 23.5 25.3 16.9 20.8 12 14 11.1 16.8 19.6 
* Denotes Exceptional Event Dates Requested for Data Exclusion 

Maximum daily temperatures were in the upper 80s to mid 90s, except for the start of the 
period (98°F on July 26) and end of the period (96.4°F on August 10). Maximum daily 
resultant wind speeds varied during this period between 11-26 mph range. Maximum ozone 
concentrations varied significantly with a range of 54 ppb and 32 ppb for 1-hour and 8-hour 
ozone, respectively. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California and Oregon affected the Sutter Buttes monitor and increased ozone 
concentrations. Unusual weather (other than the transport of ozone and related wildfire 
smoke) was not a factor contributing to the exceptional event. 
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D. Tuolumne County (Sonora) 

Table 3-20: Maximum Daily Values of Temperature and Wind Speed on Exceptional Event 
and Surrounding Days Sonora-Barretta Street Monitoring Site 

Date 7/26 7/27 7/28* 7/29* 7/30* 7/31* 

1hr Ozone (ppm) 0.074 0.072 0.085 0.084 0.089 0.091 

8hr Ozone (ppm) 0.070 0.067 0.079 0.079 0.076 0.078 

Temperature (°F) 98.4 99.5 97.2 96.6 95.0 96.3 

Wind Speed (mph) 5.5 3.1 4.4 3.9 3.2 4.1 
 

Date 8/1 8/2* 8/3 8/4* 8/5* 8/6* 8/7 8/8* 8/9* 8/10* 

1hr Ozone (ppm) 0.083 0.097 0.087 0.084 0.099 0.093 0.074 0.093 0.079 0.083 

8hr Ozone (ppm) 0.066 0.078 0.071 0.074 0.084 0.080 0.070 0.087 0.074 0.079 

Temperature (°F) 96.6 96.6 93.7 92.8 90.0 90.7 92.5 95.4 97.3 96.4 

Wind Speed (mph) 3.3 3.8 3.3 4.6 5 6.6 3.6 3.6 3.2 4.3 
* Denotes Exceptional Event Dates Requested for Data Exclusion 

Maximum daily temperatures were all in the 90s throughout the event and reached the 
highest temperature on July 27 (99.5°F). The lowest max temperature was 90°F on August 5. 
Maximum daily resultant wind speeds generally remained light at 3-7 mph. Maximum ozone 
concentrations varied moderately with a range of 27 ppb and 21 ppb for 1-hour and 8-hour 
ozone, respectively. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California affected the Sonora monitor and increased ozone concentrations. Unusual weather 
(other than the transport of ozone and related wildfire smoke) was not a factor contributing 
to the exceptional event. 

E. Tuscan Buttes / Tehama County 

Table 3-21: Maximum Daily Values of Temperature and Wind Speed on Exceptional Event 
and Surrounding Days at Tuscan Buttes Monitoring Site 

Date 7/26 7/27* 7/28 7/29 7/30 7/31* 

1hr Ozone (ppm) # 0.083# 0.074# # # 0.092 

8hr Ozone (ppm) # 0.076# # # # 0.081 

Temperature (°F) 103.5 91.6 93.0 90.5 91.0 90.9 

Wind Speed (mph) 21.1 19.3 14.6 22 19.5 18.4 
 

Date 8/1* 8/2* 8/3* 8/4 8/5 8/6 8/7* 8/8* 8/9* 8/10* 

1hr Ozone (ppm) 0.090 0.085 0.088 0.069 0.048 0.075 0.077 0.081 0.092 0.089 

8hr Ozone (ppm) 0.082 0.073 0.077 0.060 0.045 0.070 0.071 0.078 0.087 0.085 

Temperature (°F) 89.2 88.2 88.9 88.9 81.3 93.6 86.2 88.5 92.5 93.7 

Wind Speed (mph) 21.3 20.7 19.9 19.7 16.9 17.2 20.7 15.3 16.5 18.1 
* Denotes Exceptional Event Dates Requested for Data Exclusion 
# Denotes Missing Data Flagged for Machine Malfunction. May Have Impacted Values, if Any 
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Maximum daily temperatures were in the upper 80s to mid 90s throughout the event period 
except for the hottest day July 26 (104°F) and coolest day August 5 (81°F). Maximum daily 
resultant wind speeds generally remained in the 15-22 mph range. Maximum ozone 
concentrations for dates with enough valid data varied significantly with a range of 44 ppb 
and 42 ppb for 1-hour and 8-hour ozone, respectively. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California and Oregon affected the Tuscan Buttes monitor and increased ozone 
concentrations. Unusual weather (other than the transport of ozone and related wildfire 
smoke) was not a factor contributing to the exceptional event. 

F. Western Part of Nevada County (Grass Valley) / Northern 
Sierra AQMD 

Table 3-22: Maximum Daily Values of Temperature and Wind Speed on Exceptional Event 
and Surrounding Days at Grass Valley-Litton Building Monitoring Site 

Date 7/26* 7/27* 7/28* 7/29* 7/30 7/31* 

1hr Ozone (ppm) 0.085 0.084 0.086 0.082 0.079 0.106 

8hr Ozone (ppm) 0.083 0.082 0.078 0.078 0.076 0.101 

Temperature (°F) 100.9 97.7 97.0 94.3 95.0 97.2 

Wind Speed (mph) 5.4 5.6 5.4 5.1 4.7 5.1 
 

Date 8/1* 8/2* 8/3 8/4 8/5 8/6 8/7* 8/8* 8/9* 8/10* 

1hr Ozone (ppm) 0.112 0.109 0.086 0.086 0.075 0.074 0.090 0.100 0.096 0.091 

8hr Ozone (ppm) 0.098 0.101 0.066 0.075 0.067 0.070 0.084 0.095 0.093 0.086 

Temperature (°F) 94.0 92.7 90.1 88.3 88.5 90.7 90.0 93.4 95.5 97.3 

Wind Speed (mph) 5.8 5.6 4.7 7.2 4.9 4.5 4.7 6.5 5.6 5.4 
* Denotes Exceptional Event Dates Requested for Data Exclusion 

Maximum daily temperatures were mostly in the mid to upper 90s during the event and 
reached the highest temperature on 7/26 (101°F), but did show a slight cooling period from 
August 3 through August 7 when temperatures only reached the upper 80s to around 90. 
Maximum daily scalar mean wind speeds generally remained in the 4.5-5.5 mph range, 
except for August 4 when wind peaked at 7.2 mph. Maximum ozone concentrations varied 
considerably with a range of 51 ppb and 53 ppb for 1-hour and 8-hour ozone, respectively. 

The weather data supports that ozone directly related to wildfire smoke from the wildfires in 
California and Oregon affected the Grass Valley monitor and increased ozone 
concentrations. Unusual weather (other than the transport of ozone and related wildfire 
smoke) was not a factor contributing to the exceptional event. 
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V. Air Quality/Health Advisories 

Air quality alerts and advisories were issued by all of the affected districts.  

Butte County AQMD maintains an active webpage37 devoted to wildfires and their effect on 
air quality, and keeps the general public informed via AirNow’s Enviroflash Air Quality 
Notification System38 as well as maintaining an active presence on social media, such as 
Twitter (@bcaqmd). The Butte County AQMD issued several Joint Air Quality Advisories with 
the Butte County Department of Public Health, which are included in Appendix II. 

Calaveras County APCD also maintains an active webpage39 devoted to wildfire smoke 
information and utilizes the County emergency notification program40 if needed. The 
Calaveras Office of Emergency Services provides public notification via Twitter and Facebook 
as well. The air quality advisories issued by the District are included in Appendix II. 

The Feather River AQMD has a webpage41 to keep the public informed of wildfire smoke and 
air quality impacts as well as utilizing the AirNow’s Enviroflash Air Quality Notification System 
through their Air Quality Health Advisory webpage.42  The District issued an air quality 
advisory jointly with the public health officers of both Sutter and Yuba Counties, which is 
included in Appendix II. 

Although the Northern Sierra AQMD does not host a webpage specifically dedicated to 
wildfire smoke impacts, the public is kept informed via their general air quality information 
page43 as well as the Greater Portola Blog.44 Air quality advisories are prominently displayed 
on the District main webpage45 and the public can request to be directly informed of any 
advisories through the Air Quality Health Advisory E-mail Subscription Service46 or through 
social media accounts for each individual county within the air district. 

Although the Tehama County APCD does not host a webpage specifically dedicated to 
wildfire smoke impacts, the public is kept informed via their current air quality information 
page47 as well as their news and events page48. Air quality advisories are prominently 
displayed on the District main webpage49. Past advisories can be accessed in the web 

 
37 Butte County AQMD, Wildfires and Air Quality, last accessed 8/27/21 
38 AirNow’s Enviroflash Air Quality Notification System, last accessed 8/27/21 
39 Calaveras County APCD, Wildfire Smoke Information, last accessed 8/27/21 
40 Calaveras County OES, Alert Emergency Notification Program, last accessed 8/27/21 
41 Feather River AQMD, Wildfire Smoke, last accessed 8/27/21 
42 Feather River AQMD, Air Quality Health Advisory, last accessed 8/27/21 
43 Northern Sierra AQMD, AIr Quality Information, last accessed 8/30/21 
44 Northern Sierra AQMD, Greater Portola Blog, last accessed 8/30/21 
45 Northern Sierra AQMD, last accessed 8/30/21 
46 Northern Sierra AQMD, Air Quality Advisory E-mail Subscription, last accessed 8/30/21 
47 Tehama County APCD, Air Quality Information, last accessed 8/30/21 
48 Tehama County APCD, News, last accessed 8/30/21 
49 Tehama County APCD, last accessed 8/30/21 

https://bcaqmd.org/resources-education/wildfires/
http://www.enviroflash.info/signup.cfm
https://ema.calaverasgov.us/Air-Pollution-Control/Wildfire-Smoke-Information
https://oes.calaverasgov.us/Notifications
https://www.fraqmd.org/wildfire-smoke
https://www.fraqmd.org/air-quality-health-advisory
https://myairdistrict.com/index.php/air-quality-info/
https://myairdistrict.com/index.php/category/greater-portola-blog/
https://myairdistrict.com/
https://myairdistrict.com/index.php/email-advisories-newsletter/
https://www.tehcoapcd.net/current-air-quality/
https://www.tehcoapcd.net/news/
https://www.tehcoapcd.net/
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archive50. The District directly informs schools, county services and the general public of any 
air quality advisories via E-mail. The District also maintains both Twitter and Facebook social 
media accounts to keep the public informed. Copies of relevant documents are included in 
Appendix II. 

Tuolumne County APCD maintains a webpage with the rest of the County of Tuolumne and 
does not have one specifically devoted to wildfire smoke. The 2018 wildfire events resulted 
in a document available for download from the Public Health portion of the website with 
smoke-related health tips.51 The county also maintains a citizen alert notification system, 
through the Office of Emergency Services, to inform citizens of air quality issues in the event 
it becomes necessary.52 The District released several alerts and advisories, which are included 
in Appendix II. 

VI. Media Coverage 

Media coverage of the wildfires that occurred throughout the State in the summer of 2018 
was extensive. Subsequent coverage included the impacts of smoke in communities 
throughout the districts discussed in this document. Two examples are given here, one from 
a national news source and one from a Facebook post from an affected district. Other 
examples can be found in Appendix VI. 

 
50 Tehama County APCD, Advisories, last accessed 8/30/21 
51 Tuolumne County, Public Health, Wildfire Smoke Health Tips, last accessed 8/30/21 
52 Tuolumne County, Office of Emergency Services, Citizen Alert Notification, last accessed 8/30/21 

https://www.tehcoapcd.net/blog/category/advisory/
https://www.tuolumnecounty.ca.gov/DocumentCenter/View/19252/Wildfire-Smoke-Health-Tips-from-Tuolumne-County-2018-07
https://www.tuolumnecounty.ca.gov/AlertCenter.aspx?AID=Tuolumne-County-Citizen-Alert-Notificati-30
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Figure 3-45: Example of News Media Coverage 
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Figure 3-46: Example of Social Media Coverage 
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 Clear Causal Relationship 

This section addresses the “clear causal relationship” criterion as per U.S. EPA’s exceptional 
events guidance by providing 1) a comparison of the ozone data requested for exclusion with 
historical concentrations at the air quality monitor, 2) demonstrating that the wildfire’s 
emissions were transported to the monitor, 3) show the emissions from the wildfire 
influenced the monitored concentrations, and in some cases 4) quantifying the contribution 
of the wildfire’s emissions to the monitored ozone exceedance or violation.  

For wildfire ozone events, U.S. EPA has defined a tiered approach that apply to the “clear 
causal relationship” criterion based on key factors and is intended to lessen the evidence 
required for more obvious and/or extreme events. These tiers require analyses to establish 
the existence of wildfire emissions, transport to the exceeding monitor, and impact at the 
monitor. Each tier is to be taken in order and are summarized below. Specific information 
that is presented to satisfy these criteria can be found in the individual tier sections.  

• Tier 1: Exceedances are clearly higher than non-event related concentrations and have 
occurred from a fire in close proximity to the exceeding monitor during a time or place 
of historically low ozone concentrations; 

• Tier 2: This tier is used when impacts do not qualify for Tier 1 analysis, but 
exceedances are higher than non-event related exceedances although may not be 
“clearly” higher, and large fire emissions relative to the distance of the fire to the 
monitor indicate a clear causal relationship; and 

• Tier 3: This tier encompasses wildfires or impacts that are more complex and do not 
qualify for Tier 1 or Tier 2 analysis, but additional analyses submitted as part of a 
weight-of-evidence showing can establish a clear causal relationship. 

This demonstration meets the purpose of U.S. EPA’s published guidance and provides the 
evidence needed to concur on all requested exceptional event dates in 2018. 

I. Tier 1 Key Factor Analysis 

This section provides the documentation requested for a Tier 1 analysis per the Guidance on 
the Preparation of Exceptional Events Demonstrations for Wildfire Events that May Influence 
Ozone Concentrations.53 The Tier 1 analysis is for wildfires that clearly influence monitored 
ozone exceedances or violations when they occur in an area that typically experiences lower 
ozone concentrations. This includes establishing the seasonality and/or distinctive level of the 
monitored ozone concentration as well as providing evidence that the wildfire emissions 
were transported to the monitors. Analyses presented in this document include 2013-2018 
8-hour maximums (Figure 4-1) to show seasonality and non-event related concentrations, 
proximity of wildfires (Section II of the Narrative Conceptual Model chapter), and transport of 

 
53 U.S. EPA, Guidance on the Preparation of Exceptional Events Demonstrations for Wildfire Events that May Influence 
Ozone Concentrations, p. 13, last accessed 7/26/21 

https://www.epa.gov/air-quality-analysis/final-guidance-preparation-exceptional-events-demonstrations-wildfire-events
https://www.epa.gov/air-quality-analysis/final-guidance-preparation-exceptional-events-demonstrations-wildfire-events
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emissions from wildfires to the exceeding monitors (Section II of the Narrative Conceptual 
Model chapter and Section III of this chapter). 

The key factor for Tier 1 requires establishing the seasonality and/or distinctive level of the 
monitored ozone concentration. The event-related exceedance occurs during a time of year 
that typically has no exceedances or is clearly distinguishable (at least 0.005 ppm higher) 
from non-event exceedances. Additionally, ozone impacts should be accompanied by clear 
evidence that the wildfire’s emissions were transported to the location of the monitor. 

Figures 4-1 through 4-6 show that the exceedances occurred during the time of year where 
ozone concentrations tend to be higher for all monitoring sites, and that these exceedances 
are not clearly distinguishable from non-event exceedances as defined by guidance.  

The Paradise (Butte County) exceedance on August 1, 2018 of 0.098 ppm was the greatest 
concentration during 2013-2018, and was 5 ppb higher than the second greatest 
concentration on July 2, 2013 of 0.093 ppm, qualifying for a Tier 1 analysis. This exceedance 
will be discussed further and evidence provided as part of the Tier 2 analyses necessary for 
other exceptional event dates at Paradise. 

While the remainder of the exceedances were high for the season at Paradise and the other 
exceeding sites, they do not qualify for a Tier 1 analysis. 
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Figure 4-1:  San Andreas 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018 
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Figure 4-2:  Paradise 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018
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Figure 4-3:  Sutter Buttes 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018

 



88 

 

Figure 4-4:  Sonora 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018
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Figure 4-5:  Tuscan Buttes 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018
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Figure 4-6:  Grass Valley 8-Hour Daily Ozone Maximums by Day of the Year for 2013-2018

 

Although these exceedances do not qualify for Tier 1, evidence that the wildfire emissions 
were transported to the monitors is needed for further Tier 2 analyses. Transport evidence is 
provided in Section II of the Narrative Conceptual Model chapter and Section III of this 
chapter as part of the Tier 2 – Additional Analyses. 

II. Tier 2 Key Factor Analysis 

This section provides the documentation requested for a Tier 2 analysis, where ozone 
concentrations are not clearly higher than non-event related concentrations nor do they 
occur outside of the area’s normal ozone season, in effect not meeting Tier 1 requirements. 
Tier 2 requires a demonstration that the impacts of the wildfire event on ozone are higher 
than a non-event related concentration and that fire emissions compared to the fire’s 
distance from the monitor indicate a clear causal relationship. Analyses include those 
indicated in Section I of this chapter for Tier 1 as well as Q/D estimations, a more detailed 
comparison of the event-related ozone concentrations with non-event-related high ozone 
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concentrations, and evidence that the emissions affected the monitor. The following sections 
provide the documentation requested for a Tier 2 analysis per U.S. EPA guidance.54  

Key Factor #1 - Fire emissions and distance of fire(s) to affected monitoring site 
location(s), and 

Key Factor #2 – Comparison of the event-related ozone concentrations with non-event 
related high ozone concentrations. 

Evidence that the fire emissions impacted the exceeding monitor are also required. This 
evidence is provided with satellite evidence of smoke at the monitor (Narrative Conceptual 
Model chapter and Section III of this chapter), graphs of nearby PM2.5 concentrations nearby 
and in the same airshed (Section III of this chapter), and PM2.5 speciation data near the 
wildfires impacting the monitor (Section III of this chapter), and differences in spatial and 
temporal patterns (Section III of this chapter). 

A. Key Factor #1 (Q/D) 

Key factor 1 requires determining the fire emissions (Q) and the distance (D) between the 
wildfires to the affected monitor. CARB staff worked with U.S. EPA staff, and provided 
shapefiles delineating perimeters, start dates, and end dates of all California wildfires in 2018 
retrieved from the National Interagency Fire Center (NIFC). U.S. EPA modeled the wildfires 
and emissions, produced emissions estimates for the fires for each date, and calculated the 
summed aggregate of emissions divided by the distance (Q/D) for each day for each 
monitoring site.  

1. Wildland Fire Emissions 

Wildland fire emissions inside and outside the United States are estimated with the Fire 
Inventory from NCAR55 for 2020. Other years (such as 2018 and 2019) are based on 
SmartFire256 (SF2) and the BlueSky57 systems. U.S. EPA has been using the Satellite Mapping 
Automated Reanalysis Tool for Fire Incident Reconciliation version 2 (SmartFire2; SF2) and 
BlueSky Framework to estimate emissions in the United States from wildland fires since 2005. 
SF2 is an algorithm and database system that combines multiple sources of fire information 
and reconciles them into a unified GIS database. It reconciles fire data from satellite sensors 
and ground-based reports, thus drawing on the strengths of both data types while avoiding 
double-counting of fire events58.  

The BlueSky Framework estimates fuel type, fuel loading, fuel consumption, and emissions 
based on the location, type, and size information provided by SF2 for each wildland fire in 
the contiguous U.S. and Alaska. Fuel loading is based on the Fuel Characteristic Classification 

 
54 Ibid, p. 15 
55 Wiedinmyer et al., 2011 
56 FireSmoke Canada, SMARTFIRE Algorithm Description, last accessed 7/29/21 
57 USDA Forest Service, BlueSky Framework, last accessed 7/29/21 
58 Larkin et al., 2020; Larkin et al., 2010 

http://firesmoke.ca/smartfire/pdfs/SMARTFIRE_Algorithm_Description_Final.pdf
https://www.fs.usda.gov/pnw/tools/bluesky-framework
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System59 (FCCS) module and fuel consumption is based on the CONSUME60 module. The 
Fire Emissions Production Simulator61 (FEPS) in the BlueSky Framework generated emission 
factors for wildland fires.  

Daily emissions estimates for each wildland fire are processed for input to photochemical 
models using the Sparse Matrix Operator Kernel Emissions62 (SMOKE). SMOKE is used to 
apply a fire type-specific diurnal profile and allocates total emissions of NOx, ROG, and PM2.5 
to specific model species needed for chemical mechanisms. Speciation profiles are based on 
those available in the SPECIATE63 database.  

2. Q/D Estimation 

One approach to provide screening level information about wildland fire emissions’ impact 
on ozone levels is to sum NOX and ROG emissions for each fire and divide by distance 
between the fire and location of interest. Q/D is calculated using wildland fire emissions input 
files for the Community Multiscale Air Quality (CMAQ) modeling system. Wildland fire 
emissions input files for CMAQ have hourly emissions for each modeled species provided in 
files for specific days. Each day of the year has a different CMAQ input file for wildland fire 
emissions. Each emissions release point on the wildland fire CMAQ input file has daily total 
emissions of NO, NO2, and ROG species summed. A set of gridded receptors is developed 
that often matches a commonly used model domain like the 12 km contiguous U.S. domain 
or 4 km California domain. The distance from each wildland fire is then calculated to each 
gridded receptor. This process is repeated for each fire on each day specific emissions input 
file. The Q/D for each fire in each grid cell is kept and then summed over all fires for that day 
to derive a daily Q/D at each receptor location from all fires for that day. The CMAQ input 
files do not have names associated with each of the wildland fire emissions release points so 
tracking fire specific emissions with this process is not possible. It does however provide a 
conservative estimate of wildland fire impacts since all fires are aggregated and it is possible 
to window the emissions so that only a subset of the emissions input file emission release 
points are used as part of the Q/D calculation (e.g., a box covering just the Pacific Northwest 
region). 

3. Q/D Method Discussion and Results 

The summed aggregate Q/D approach agreed upon by CARB and U.S. EPA staff differs from 
the published guidance, as the guidance weighted aggregate approach can lead to days 
where calculations for multiple fires impacting a site can lead to aggregate Q/D values that 
are less than an individual fire’s calculated Q/D. A summed aggregate Q/D approach is one 
where emissions from wildfires are divided by the distance to a monitoring site, then 

 
59 USDA Forest Service, Pacific Northwest Research Station, Fuel Characteristic Classification System, last accessed 7/27/21 
60 USDA Forest Service, Pacific Northwest Research Station, CONSUME; last accessed 7/27/21 
61 USDA Forest Service, Pacific Northwest Research Station, Fire Emission Production Simulator (FEPS),  last accessed 
7/27/21 
62 UNC, Institute for the Environment, CMAS, Sparse Matrix Operator Kernel Emissions (SMOKE) Modeling System, last 
accessed 7/29/21 
63 U.S. EPA, Air Emissions Modeling, SPECIATE, last accessed 7/29/21 

https://www.fs.usda.gov/pnw/projects/fuel-characteristic-classification-system
https://www.fs.usda.gov/pnw/projects/consume-fuel-consumption-and-emissions-software
https://www.fs.usda.gov/pnw/projects/fire-emission-production-simulator-feps
https://www.cmascenter.org/smoke/
http://www.epa.gov/air-emissions-modeling/speciate
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summed together without any weighting for days when supported by indications of 
transport. This is a more accurate indication of when multiple wildfires impact a site.  

Further improving upon the summed aggregate Q/D approach, an “Effective Q/D” was 
calculated to account for periods where multiple days of wildfire smoke buildup impacts the 
monitoring site, with a cap of three days (present day + two preceding days) in an attempt to 
account for emission dispersion at the site limiting perceived impact of older emissions – but 
could actually be longer if emissions are trapped during prolonged specialized conditions 
such as smoke transported downslope into a bowl valley while meteorological conditions 
minimize ventilation of the region for multiple days. This Effective Q/D is calculated at the 
site for each day leading up to and including the days of the event for screening.  

For the purpose of this analysis, the “Daily Q/D” is defined as the summed aggregate 
emissions of California based wildfires divided by each wildfire’s centroid distance to the 
monitoring site. The Effective Q/D is the calculated adjustment of Q/D accounting for 
multiple days of emissions buildup at the location, allowing for better approximation for 
screening emissions impacts at a site. 

As seen in Table 4-1, the Effective Q/D value for San Andreas elevated for all dates being 
requested for exclusion and all dates exceeded the required Q/D criteria threshold value 100 
except for August 10, 2018, which maintained a very high Effective Q/D of 90 with enhanced 
wildfire influence impacts at the site. All requested dates except August 10, 2018 qualify 
under the requirements for Tier 2 – Key factor #1. Additionally, enhanced wildfire impacts for 
August 10, 2018 are also considered qualifying due to occurring at the end of a prolonged 
event when wildfire emissions are decreasing but remain elevated while residual local effects 
continue to impact ozone concentrations at the monitor. 
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Table 4-1:  Estimated Q/D at San Andreas 

Date Exclusion  
Request Daily Q/D Dates Included Effective  

Q/D Rationale 

7/26/2018   135.85 7/26 135.85 Start of analysis - smoke transported from Sacramento 
Valley originating with Carr Fire.  

7/27/2018   116.77 7/26-7/27 252.62 Light smoke builds up during day/evening. Mendocino 
Complex (Ranch and River fires) started. Transport 
from Sacramento Valley. 

7/28/2018 Yes 92.273 7/26-7/28 344.893 Smoke built up from multiple fires. Transport from 
Sacramento Valley and likely Ferguson Fire. 

7/29/2018   74.265 7/28-7/29 166.538 Moderate smoke from Sacramento Valley. 
7/30/2018 Yes 81.932 7/28-7/30 248.47 Heavy smoke across area. Transport appears to be 

mainly from Mendocino Complex and dispersion from 
Ferguson Fire along foothills. 

7/31/2018 Yes 88.455 7/30-7/31 170.387 Moderate smoke across area. Residual smoke buildup 
and transport from Mendocino Complex. 

8/1/2018   57.156 8/1 57.156 Initially light smoke along foothills with later transport 
from Mendocino Complex and dispersion from nearby 
new Donnell Fire. 

8/2/2018 Yes 57.026 8/1-8/2 114.182 Moderate to heavy smoke along foothills. Significant 
dispersion from Donnell and Ferguson Fires with 
additional transport from Mendocino Complex. 

8/3/2018   67.228 8/2-8/3 124.254 Moderate to heavy smoke along portions of foothills. 
Significant dispersion from Donnell and Ferguson Fires 
with additional transport from Mendocino Complex. 

8/4/2018   112.19 8/3-8/4 179.418 Moderate smoke across basin. Additional transport 
from Mendocino Complex. 

8/5/2018 Yes 108.49 8/4-8/5 220.68 Moderate smoke with additional transport from 
Mendocino Complex. 

8/6/2018   100.56 8/4-8/6 321.24 Heavy smoke throughout the basin. Transport from 
Mendocino Complex and Carr Fire with dispersion 
from Donnell Fire. 

8/7/2018   72.521 8/5-8/7 281.571 Heavy smoke throughout the basin. Transport from 
Mendocino Complex and Carr Fire with dispersion 
from Donnell Fire. 

8/8/2018 Yes 81.361 8/6-8/8 254.442 Heavy smoke across the area. Transport from Donnell 
Fire and Mendocino Complex. 

8/9/2018 Yes 66.53 8/8-8/9 147.891 Moderate smoke along foothills with downslope 
dispersion from Donnell Fire. 

8/10/2018 Yes 24.189 8/9-8/10 90.719 Light to moderate smoke found along foothills with 
downslope dispersion from Donnell Fire. 

In Table 4-2, the Effective Q/D value at Paradise (Butte County) was elevated for all dates 
being requested for exclusion and all dates exceeded the required Q/D criteria threshold 
value 100 except for the last day in the event period, August 10, 2018, which maintained a 
high Effective Q/D of 62 with enhanced wildfire influence impacts at the site. All requested 
dates except August 10, 2018 qualify directly under the requirements for Tier 2 – Key factor 
#1. Additionally, enhanced wildfire impacts for August 10, 2018 are also considered 
qualifying due to occurring at the end of a prolonged event when wildfire emissions are 
decreasing but remain elevated while residual local effects continue to impact ozone 
concentrations at the monitor. 
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Table 4-2:  Estimated Q/D at Paradise 

Date Exclusion 
Request Daily Q/D Dates Included Effective  

Q/D Rationale 

7/24/2018   28.148 7/24 28.148 Wildfire smoke moved into area. 
7/25/2018   54.559 7/24 - 7/25 82.707 Smoke built across northern Sacramento Valley from 

multiple fires. 
7/26/2018 Yes 277.3 7/24 - 7/26 360.007 Dense smoke impacting region. 
7/27/2018 Yes 191.41 7/25 to 7/27 523.269 Mendocino Complex (Ranch and River) and Whaleback 

fires ignited. Dense smoke continues building across 
northern Sacramento Valley. 

7/28/2018 Yes 118.5 7/26 to 7/28 587.21 Dense smoke continues building across northern 
Sacramento Valley. 

7/29/2018 Yes 99.802 7/27 to 7/29 409.712 Extremely active wildfires continue with heavy 
emissions build up across region 

7/30/2018 Yes 101.39 7/28 to 7/30 319.692 Extremely active wildfires continue with heavy 
emissions build up across region 

7/31/2018 Yes 98.92 7/29 to 7/31 300.112 Extremely active wildfires continue with heavy 
emissions build up across region 

8/1/2018 Yes 51.456 7/30 to 8/1 251.766 Extremely active wildfires continue with heavy 
emissions build up across region 

8/2/2018 Yes 52.325 7/31 to 8/2 202.701 Extremely active wildfires continue with heavy 
emissions build up across region 

8/3/2018 Yes 50.607 8/1 to 8/3 154.388 Active wildfires continue with ample emissions built up 
across region. 

8/4/2018   50.408 8/2 to 8/4 153.34 Active wildfires continue with ample emissions built up 
across region. 

8/5/2018   50.567 8/3 to 8/5 151.582 Active wildfires continue with ample emissions built up 
across region. 

8/6/2018   57.39 8/4 to 8/6 158.365 Active wildfires continue with ample emissions built up 
across region. 

8/7/2018 Yes 46.201 8/5 to 8/7 154.158 Active wildfires continue with ample emissions built up 
across region. Dense smoke in nearby mountain 
valleys visible in satellite imagery. 

8/8/2018 Yes 48.594 8/6 to 8/8 152.185 Active wildfires continue with ample emissions built up 
across region. Dense smoke in nearby mountain 
valleys visible in satellite imagery. 

8/9/2018 Yes 42.5 8/7 to 8/9 137.295 Active wildfires continue with ample emissions built up 
across region. Dense smoke in nearby mountain 
valleys visible in satellite imagery. 

8/10/2018 Yes 20.479 8/9 to 8/10 62.979 Prior wildfire emissions are partially cleared but ample 
emissions adds to the remainder with high hourly PM2.5 
readings during the afternoon at nearby Paradise-
Theater site. 

 

In Table 4-3, the Effective Q/D value at Sutter Buttes was elevated for all dates being 
requested for exclusion and all dates exceeded the required Q/D criteria threshold value 100 
except for the last day in the event period, August 10, 2018, which had an elevated Effective 
Q/D of 43. All requested dates except August 10, 2018 qualify directly under the 
requirements for Tier 2 – Key factor #1. Additionally, enhanced wildfire impacts for 
August 10, 2018 are also considered qualifying due to occurring at the end of a prolonged 
event when wildfire emissions are decreasing but remain elevated while residual local effects 
continue to impact ozone concentrations at the monitor. 
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Table 4-3:  Estimated Q/D at Sutter Buttes 

Date Exclusion  
Request Daily Q/D Dates Included Effective  

Q/D Rationale 

7/26/2018   215.8 7/26 215.8 Heavy smoke from Carr fire across the Sacramento 
valley. 

7/27/2018   152.82 7/26-7/27 368.62 Smoke across valley with transport from Carr fire. 
Mendocino Complex fire starts today and likely 
contributed overnight 7/28. 

7/28/2018 Yes 101.2 7/26-7/28 469.82 Buildup with heavy smoke across the valley from Carr 
and Mendocino Complex fires. 

7/29/2018 Yes 87.121 7/27-7/29 341.141 Smoke across the Sacramento Valley with additional 
transport from Mendocino Complex. 

7/30/2018 Yes 122.65 7/28-7/30 310.971 Smoke across the Sacramento Valley with additional 
transport from Mendocino Complex. 

7/31/2018 Yes 101.28 7/29-7/31 311.051 Smoke across the Sacramento Valley with additional 
transport from Mendocino Complex. Sutter Buttes 
grassfire (not included in Q/D) along western side of 
Sutter Buttes started about 5pm. 

8/1/2018 Yes 45.519 7/31-8/1 146.799 Smoke appears to ventilate overnight due to close 
proximity of Sutter Buttes grassfire breaking boundary 
layer cap. As grassfire control is gained, ventilation is 
reduced and smoke from the Sacramento Valley with 
additional transport from Mendocino Complex builds 
back into area. 

8/2/2018 Yes 45.963 7/31-8/2 192.762 Smoke across the Sacramento Valley with additional 
transport from Mendocino Complex. Sutter Buttes 
grassfire fully contained. 

8/3/2018 Yes 45.928 8/1-8/3 137.41 Heavy smoke in Sacramento Valley with additional 
transport from Mendocino Complex and Carr fires. 

8/4/2018   49.674 8/2-8/4 141.565 Smoke across the Sacramento Valley with very thick 
smoke transported from Mendocino Complex and 
from Carr fire. 

8/5/2018   50.408 8/3-8/5 146.01 Smoke in Sacramento Valley with additional transport 
from Mendocino Complex and Carr fires. 

8/6/2018   55.169 8/4-8/6 155.251 Heavy smoke across Sacramento Valley with smoke 
transported from Carr and Mendocino Complex. 

8/7/2018 Yes 43.181 8/5-8/7 148.758 Heavy smoke across most of northern California with 
smoke transported from Carr and Mendocino 
Complex. 

8/8/2018   45.447 8/6-8/8 143.797 Smoke across the Sacramento Valley with additional 
transport from Mendocino Complex. New transport 
from Donnell fire begins overnight 08/09. 

8/9/2018 Yes 45.352 8/7-8/9 133.98 Persistent smoke across the Sacramento Valley. 
8/10/2018 Yes 20.978 50% 8/9 + 8/10 43.654 Valley smoke greatly clears out. Fresh transport from 

Mendocino Complex. 

 

In Table 4-4, the Effective Q/D value at Sonora was elevated for all dates being requested for 
exclusion and all dates exceeded the required Q/D criteria threshold value 100. All requested 
dates qualify under the requirements for Tier 2 – Key factor #1. 
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Table 4-4:  Estimated Q/D at Sonora 

Date Exclusion  
Request Daily Q/D Dates Included Effective  

Q/D Rationale 

7/26/2018   133.89 7/26 133.89 Dispersed smoke from nearby Ferguson fire and 
transport from heavy smoke in Sacramento Valley. 

7/27/2018   127.8 7/26-7/27 261.69 Dispersed smoke from nearby Ferguson fire and 
transport from heavy smoke in Sacramento Valley. 
Mendocino Complex fire started today. 

7/28/2018 Yes 107.7 7/26-7/28 369.39 Heavy buildup of smoke across the region with 
transport from Sacramento Valley. 

7/29/2018 Yes 85.05 7/28-7/29 192.75 Dispersed smoke and moderate buildup from nearby 
Ferguson fire and transport of smoke from Sacramento 
Valley. 

7/30/2018 
 

99.069 7/29-7/30 184.119 Moderate to heavy smoke buildup persists across the 
area. 

7/31/2018 Yes 104.09 7/29-7/31 288.209 Heavy buildup of smoke across the region with 
transport from Mendocino Complex. 

8/1/2018   69.091 8/1 69.091 Smoke clears out. Minor dispersion from Ferguson fire. 
Transport from Mendocino Complex. Nearby Donnell 
fire started today. 

8/2/2018 Yes 70.455 8/1-8/2 139.546 Smoke buildup along the foothills, primarily from 
Ferguson and Donnell fires. Transport during evening 
from Mendocino Complex. 

8/3/2018 Yes 85.611 8/1-8/3 225.157 Smoke buildup along the foothills. Transport from 
Mendocino Complex. 

8/4/2018 Yes 146.84 8/2-8/4 302.906 Smoke buildup along the foothills. Transport from 
Mendocino Complex. 

8/5/2018 Yes 137.48 8/3-8/5 369.931 Smoke buildup along the foothills. Transport from 
Mendocino Complex. 

8/6/2018 Yes 122.71 8/4-8/6 407.03 Heavy smoke across region. Additional transport from 
Mendocino Complex. 

8/7/2018   86.999 8/5-8/7 347.189 Heavy smoke across region. Additional transport from 
Mendocino Complex. 

8/8/2018 Yes 99.369 8/7-8/8 186.368 Moderate smoke across region. Additional transport 
from Sacramento Valley. 

8/9/2018 Yes 75.452 8/8-8/9 174.821 Moderate smoke across region. 
8/10/2018 Yes 25.552 8/9-8/10 101.004 Moderate smoke across region with long range 

transport from Sacramento Valley. 

As seen below in Table 4-5, the Effective Q/D value at Grass Valley (Nevada County) was 
elevated for all dates being requested for exclusion and all dates exceeded the required Q/D 
criteria threshold value 100 except for the last day in the event period, August 10, 2018, 
which had an elevated Effective Q/D of 66. All requested dates except August 10, 2018 
qualify directly under the requirements for Tier 2 – Key factor #1. Additionally, enhanced 
wildfire impacts for August 10, 2018 are also considered qualifying due to occurring at the 
end of a prolonged event when wildfire emissions are decreasing but remain elevated while 
residual local effects continue to impact ozone concentrations at the monitor. 

Table 4-5:  Estimated Q/D at Grass Valley 

Date Exclusion 
Request Daily Q/D Dates Included Effective 

Q/D Rationale 

7/24/2018   28.503 7/24 28.503 Smoke transported from Ferguson fire along Sierra 
Mountains and Sacramento region. 
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Date Exclusion 
Request 

Daily Q/D Dates Included Effective 
Q/D 

Rationale 

7/25/2018   44.663 7/24-7/25 73.166 Residual smoke from Ferguson fire plus Carr fire 
smoke. 

7/26/2018 Yes 191.91 7/24-7/26 265.076 Transport from extremely active Carr fire plus ample 
smoke persisting across Sacramento Valley. 

7/27/2018 Yes 144.72 7/25-7/27 381.293 Ample smoke builds across Sacramento Valley plus 
transport from new Mendocino Complex (Ranch and 
River) fires. 

7/28/2018 Yes 100.45 7/26-7/28 437.08 Heavy smoke across Sacramento Valley plus fresh 
transport from Carr and Mendocino Complex fires. 

7/29/2018 Yes 81.87 7/27-7/29 327.04 Heavy smoke across Sacramento Valley plus transport 
from Mendocino Complex fires. 

7/30/2018 Yes 83.574 7/28-7/30 265.894 Heavy smoke across Sacramento Valley plus transport 
from Mendocino Complex fires. 

7/31/2018 Yes 90.526 7/29-7/31 255.97 Heavy smoke across Sacramento Valley plus transport 
from Mendocino Complex fires. 

8/1/2018 Yes 49.525 7/31-8/1 140.051 Reduced residual smoke across the region. Transport 
from Mendocino Complex fires. 

8/2/2018 Yes 45.137 7/31-8/2 185.188 Residual smoke across the region. Transport from 
Mendocino Complex and new Donnell (started 8/1) 
fires. 

8/3/2018   47.527 8/1-8/3 142.189 Heavy smoke across the region plus transport from 
Mendocino Complex, Donnell, and Ferguson fires. 

8/4/2018   57.845 8/2-8/4 150.509 Heavy smoke along the Sierra mountains with heavy 
smoke dispersing in the Sacramento Valley from 
Mendocino Complex. 

8/5/2018   59.455 8/5 59.455 Majority of smoke clears the region early. Then smoke 
rebuilds along portions of the northern Sierra 
Mountains. Some transport from Mendocino Complex. 

8/6/2018   63.197 8/5-8/6 122.652 Heavy smoke across the region plus transport from 
Carr, Mendocino Complex, Donnell, and Ferguson 
fires. 

8/7/2018 Yes 47.859 8/5-8/7 170.511 Heavy smoke across the region plus transport from 
Donnell and Ferguson fires. 

8/8/2018 Yes 52.062 8/6-8/8 163.118 Heavy smoke across the region plus transport from 
Donnell and Mendocino Complex fires. 

8/9/2018 Yes 46.395 8/7-8/9 146.316 Heavy smoke across the region plus transport from 
Donnell and dispersion from Mendocino Complex and 
Carr fires. 

8/10/2018 Yes 19.882 8/9-8/10 66.277 Majority of heavy smoke clears the region by late 
morning, with light smoke persisting and transport 
from Mendocino Complex fires. 

 

B. Key Factor #2 (Event vs Non-Event Ozone Concentrations) 

Key factor #2 in a Tier 2 demonstration requires a comparison of the event related ozone 
concentration with non-event related high ozone concentrations. Statistical analyses of the 
exceedances must either demonstrate that exceedance concentrations are in the 99th 
percentile of the 5-year distribution of ozone monitoring data, or one of the 4 highest ozone 
concentrations within the year. 

Due to the large number of dates impacted by the multiple large wildfires burning historically 
large amount of acreage producing massive amounts of emissions, CARB believes it 
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reasonable to include all dates whereby wildfire emissions caused exceedances of the 
appropriate ozone NAAQS up to the adjusted 4th high, as noted in the tables below. Dates 
that are impacted by exceptional events should not count against the tally of “the 4 highest 
ozone concentrations within the year” as they were exceedances caused by contributions 
from wildfire emissions. This list also does not preclude the non-exceptional event requested 
dates from future consideration as wildfire related exceptional events, only that they are not 
being demonstrated as such as part of this exceptional events demonstration. 

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
San Andreas is 0.077 ppm. All dates being requested for exclusion due to wildfire 
exceptional events are in the top 9 concentrations in 2018 and in the 97th percentile or higher 
for concentrations during the prior 5-year distribution of data as shown below in Table 4-6. 
After accounting for the exceptional event dates being requested the adjusted 4th high is 
0.069 ppm, below all requested exceptional event dates. All requested dates qualify under 
the requirements for Tier 2 – Key factor #2. 

Table 4-6: Top 20 max daily 8-hour ozone concentrations in 2018 at San Andreas 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

7/31/2018 0.086 1 99% EE 

8/9/2018 0.081 2 99% EE 

8/5/2018 0.078 3 99% EE 

7/30/2018 0.077 4 99% EE 

8/10/2018 0.076 5 98% EE 

8/2/2018 0.074 6 98% EE 

7/18/2018 0.072 7 97%   

7/28/2018 0.071 8 97% EE 

8/8/2018 0.071 9 97% EE 

9/27/2018 0.071 10 97%   

9/21/2018 0.070 11 96%   

6/26/2018 0.069 12 96% Adjusted 4th High 

8/1/2018 0.069 13 96%   

8/20/2018 0.069 14 96%   

9/22/2018 0.069 15 96%   

6/21/2018 0.068 16 95%   

7/25/2018 0.068 17 95%   

7/26/2018 0.068 18 95%   

8/3/2018 0.068 19 95%   

8/24/2018 0.068 20 95%   

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
Paradise is 0.075 ppm. All dates being requested for exclusion due to wildfire exceptional 
events are in the top 14 concentrations in 2018 and in the 98th percentile or higher for 
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concentrations during the prior 5-year distribution of data as shown below in Table 4-7. After 
accounting for the exceptional event dates being requested the adjusted 4th high is 0.074 
ppm, below all requested exceptional event dates. All requested dates qualify under the 
requirements for Tier 2 – Key factor #2. 

Table 4-7: Top 20 max daily 8-hour ozone concentrations in 2018 at Paradise 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

8/1/2018 0.098 1 99% EE 

8/9/2018 0.088 2 99% EE 

7/31/2018 0.086 3 99% EE 

8/10/2018 0.084 4 99% EE 

8/25/2018 0.082 5 99%   

8/2/2018 0.081 6 99% EE 

7/27/2018 0.080 7 99% EE 

7/28/2018 0.079 8 99% EE 

6/26/2018 0.078 9 99%   

8/7/2018 0.078 10 99% EE 

9/21/2018 0.077 11 99%   

8/8/2018 0.076 12 99% EE 

7/26/2018 0.075 13 99% EE 

7/30/2018 0.074 14 98% EE 

9/28/2018 0.074 15 98% Adjusted 4th High 

7/29/2018 0.073 16 98%   

10/20/2018 0.072 17 97%   

8/3/2018 0.071 18 97%   

8/23/2018 0.071 19 97%   

8/24/2018 0.071 20 97%   

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
Sutter Buttes is 0.079 ppm. All dates being requested for exclusion due to wildfire 
exceptional events are in the top 9 concentrations in 2018 and in the 96th percentile or higher 
for concentrations during the prior 5-year distribution of data as shown below in Table 4-8. 
After accounting for the exceptional event dates being requested the adjusted 4th high is 
0.072 ppm, below all requested exceptional event dates. All requested dates qualify under 
the requirements for Tier 2 – Key factor #2. 
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Table 4-8: Top 20 max daily 8-hour ozone concentrations in 2018 at Sutter Buttes 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

7/30/2018 0.083 1 99% EE 

7/31/2018 0.082 2 99% EE 

8/1/2018 0.082 3 99% EE 

7/28/2018 0.080 4 99% EE 

8/9/2018 0.079 5 99% EE 

8/10/2018 0.077 6 98% EE 

7/29/2018 0.075 7 97% EE 

8/7/2018 0.075 8 97% EE 

8/3/2018 0.074 9 96% EE 

8/25/2018 0.074 10 96%   

9/1/2018 0.074 11 96%   

6/2/2018 0.073 12 96%   

8/24/2018 0.072 13 95% Adjusted 4th High 

9/2/2018 0.072 14 95%   

6/26/2018 0.071 15 95%   

8/2/2018 0.071 16 95%   

8/15/2018 0.071 17 95%   

9/3/2018 0.071 18 95%   

6/21/2018 0.070 19 93%   

8/14/2018 0.070 20 93%   

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
Sonora is 0.079 ppm. All dates being requested for exclusion due to wildfire exceptional 
events are in the top 14 concentrations in 2018 and in the 97th percentile or higher for 
concentrations during the prior 5-year distribution of data as shown below in Table 4-9. After 
accounting for the exceptional event dates being requested the adjusted 4th high is 
0.074 ppm, below all requested exceptional event dates. All requested dates qualify under 
the requirements for Tier 2 – Key factor #2. 
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Table 4-9: Top 20 max daily 8-hour ozone concentrations in 2018 at Sonora 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

8/8/2018 0.087 1 99% EE 

7/18/2018 0.084 2 99%   

7/19/2018 0.084 3 99%   

8/5/2018 0.084 4 99% EE 

8/6/2018 0.08 5 99% EE 

7/28/2018 0.079 6 99% EE 

7/29/2018 0.079 7 99% EE 

8/10/2018 0.079 8 99% EE 

7/31/2018 0.078 9 98% EE 

8/2/2018 0.078 10 98% EE 

9/28/2018 0.077 11 98%   

7/30/2018 0.076 12 98% EE 

8/4/2018 0.074 13 97% EE 

8/9/2018 0.074 14 97% EE 

8/24/2018 0.074 15 97% Adjusted 4th High 

8/25/2018 0.074 16 97%   

7/2/2018 0.071 17 95%   

8/3/2018 0.071 18 95%   

8/26/2018 0.071 19 95%   

9/20/2018 0.071 20 95%   

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
Tuscan Buttes is 0.083 ppm. All dates being requested for exclusion due to wildfire 
exceptional events are in the top 12 concentrations in 2018 and in the 91st percentile or 
higher for concentrations during the prior 5-year distribution of data as shown below in Table 
4-10. After accounting for the exceptional event dates being requested the adjusted 4th high 
is 0.071 ppm, below all requested exceptional event dates. All requested dates qualify under 
the requirements for Tier 2 – Key factor #2. 
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Table 4-10: Top 20 max daily 8-hour ozone concentrations in 2018 at Tuscan Buttes 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

8/9/2018 0.087 1 99% EE 

8/10/2018 0.085 2 99% EE 

8/1/2018 0.082 3 98% EE 

8/25/2018 0.082 4 98%   

7/31/2018 0.081 5 98% EE 

8/8/2018 0.078 6 97% EE 

8/3/2018 0.077 7 97% EE 

6/26/2018 0.076 8 96%   

7/27/2018 0.076 9 96% EE 

8/2/2018 0.073 10 93% EE 

6/27/2018 0.071 11 91%   

8/7/2018 0.071 12 91% EE 

9/21/2018 0.071 13 91% Adjusted 4th High 

6/14/2018 0.07 14 90%   

8/6/2018 0.07 15 90%   

6/6/2018 0.069 16 89%   

7/20/2018 0.069 17 89%   

9/1/2018 0.069 18 89%   

6/3/2018 0.068 19 87%   

7/18/2018 0.068 20 87%   

The 99th percentile value for the 5-year (2013-2017) distribution of ozone monitoring data at 
Grass Valley is 0.087 ppm. All dates being requested for exclusion due to wildfire exceptional 
events are in the top 13 concentrations in 2018 and in the 96th percentile or higher for 
concentrations during the prior 5-year distribution of data as shown below in Table 4-11. 
After accounting for the exceptional event dates being requested the adjusted 4th high is 
0.077 ppm, below all requested exceptional event dates. All requested dates qualify under 
the requirements for Tier 2 – Key factor #2. 
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Table 4-11: Top 20 max daily 8-hour ozone concentrations in 2018 at Grass Valley 

Date 8-hr Ozone 2018 Rank 5-year Percentile Event? 

7/31/2018 0.101 1 99% EE 

8/2/2018 0.101 2 99% EE 

8/1/2018 0.098 3 99% EE 

8/8/2018 0.095 4 99% EE 

8/9/2018 0.093 5 99% EE 

8/10/2018 0.086 6 98% EE 

8/7/2018 0.084 7 98% EE 

7/26/2018 0.083 8 98% EE 

7/27/2018 0.082 9 98% EE 

8/25/2018 0.082 10 98%   

8/24/2018 0.079 11 96%   

7/28/2018 0.078 12 96% EE 

7/29/2018 0.078 13 96% EE 

7/19/2018 0.077 14 95%   

9/21/2018 0.077 15 95% Adjusted 4th High 

7/30/2018 0.076 16 95%   

8/4/2018 0.075 17 94%   

8/11/2018 0.075 18 94%   

9/20/2018 0.075 19 94%   

6/26/2018 0.072 20 91%   

 

III. Tier 2 - Additional Evidence 

The following sections provide additional evidence as required to support a Tier 2 analysis for 
all requested exceptional event dates. All dates requested for exclusion qualify for Tier 2 
Analysis as discussed in prior sections Tier 2 – Key Factor #1 and Tier 2 – Key Factor #2. This 
utilizes a “weight of evidence” approach with additional analyses to show a clear causal 
relationship between wildfire emissions and the ozone concentrations at the sites. Additional 
evidence for a Tier 2 weight of evidence requires at least one piece of additional evidence in 
each of the following categories: 

1. Evidence that the emissions from the wildfire affected the exceeding monitor. 

This requirement is met through evidence shown in Sections II and III of the Narrative 
Conceptual Model chapter and Section III of this chapter, and particularly in the evidence of 
an ozone/PM2.5 correlation (Figures 3-27, 3-30, 3-33, 3-36, 3-39, and 3-42) and the unusual 
ozone diurnal patterns seen in many of the Figures 4-7 to 4-99. Social media reports of 
smoke in the vicinity can also be found in Appendix VI. 

2. Evidence that the emissions were transported to the monitor. 
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This requirement is met through evidence given in the Narrative Conceptual Model chapter 
and this chapter using both backward trajectory analysis from the monitor as well as forward 
trajectory modeling from individual wildfires, satellite imagery and HMS satellite-derived 
smoke layers, and meteorological analyses.  

3. Additional evidence that the emissions caused the exceedance by reaching the ground 
and affecting the monitors. 

This requirement is met through the PM2.5 analysis, biomass burning indicators, and black 
carbon in the following section as well as media reports of smoke at ground level. 

A. 1-Hour Ozone (Diurnal Comparison) 

The following figures compare the daily diurnal pattern for each exceedance day with the 
hourly diurnal percentiles for ozone from 2013-2017. For each site except Grass Valley 
(discussed in the Grass Valley section below), data is missing for the 0400 PST hour due to 
running daily quality check routines during the 0400-0500 PST hour. These figures show that 
during many of the days for each site the pattern was unusual compared to the percentiles of 
each site’s typical diurnal pattern with unusually timed peaks or spikes. Some days were 
extremely high throughout the day due to the ongoing presence of wildfire emissions with 
ozone precursors and ozone impacting these sites. These diurnal ozone figures support that 
the ozone exceedance days were unusual compared to historical patterns and act as 
supporting evidence that wildfire emissions directly impacted ozone concentrations at each 
site. 

1. San Andreas 

Figure 4-7:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/28/2018 
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Figure 4-8:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/30/2018 

 

Figure 4-9:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 
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Figure 4-10:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/2/2018 

 

Figure 4-11:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/5/2018 
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Figure 4-12:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/8/2018 

 

Figure 4-13:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 
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Figure 4-14:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 

 

2. Paradise 

Figure 4-15:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/26/2018 
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Figure 4-16:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/27/2018 

 

Figure 4-17:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/28/2018 
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Figure 4-18:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/30/2018 

 

Figure 4-19:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 
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Figure 4-20:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/1/2018 

 

Figure 4-21:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/2/2018 
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Figure 4-22:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/7/2018 

 

Figure 4-23:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/8/2018 
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Figure 4-24:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 

 

Figure 4-25:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 
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3. Sutter Buttes 

Figure 4-26:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/28/2018 

 

Figure 4-27:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/29/2018 
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Figure 4-28:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/30/2018 

 

Figure 4-29:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 
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Figure 4-30:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/1/2018 

 

Figure 4-31:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/3/2018 
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Figure 4-32:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/7/2018 

 

Figure 4-33:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 
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Figure 4-34:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 

 

4. Sonora 

Figure 4-35:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/28/2018 
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Figure 4-36:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/29/2018 

 

Figure 4-37:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/30/2018 
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Figure 4-38:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 

 

Figure 4-39:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/2/2018 
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Figure 4-40:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/4/2018 

 

Figure 4-41:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/5/2018 
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Figure 4-42:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/6/2018 

 

Figure 4-43:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/8/2018 
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Figure 4-44:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 

 

Figure 4-45:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 
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5. Tuscan Buttes 

There is no valid hourly ozone data due to a machine malfunction (AQS flagged ‘AN’) for the 
periods of July 25, 2018 0200 PST to July 27, 2018 0600 PST or July 28, 2018 1800 PST to 
July 31, 2018 0700 PST. Figures for exceedance days with partial data are included below 
but may not represent the days actual air quality well. 

Figure 4-46:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/27/2018 
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Figure 4-47:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 

 

Figure 4-48:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/1/2018 
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Figure 4-49:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/2/2018 

 

Figure 4-50:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/3/2018 
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Figure 4-51:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/7/2018 

 

Figure 4-52:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/8/2018 
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Figure 4-53:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 

 

Figure 4-54:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 
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6. Grass Valley 

Unlike the other sites in this demonstration, the Grass Valley ozone monitor’s daily quality 
check routine is able to complete fast enough that there are no missing data associated with 
the daily quality check routine. However, there are five missing hours of data due to 
equipment malfunctions, noted in AQS with the flag ‘AN’. The missing hours are: 

July 27, 2018 @ 0700 PST 

July 30, 2018 @ 0800 to 0900 PST 

August 3, 2018 @ 0700 PST 

August 10, 2018 @ 1000 PST 

Figure 4-55:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/26/2018 
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Figure 4-56:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/27/2018 

 

Figure 4-57:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/28/2018 
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Figure 4-58:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/29/2018 

 

Figure 4-59:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/30/2018 
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Figure 4-60:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 7/31/2018 

 

Figure 4-61:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/1/2018 
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Figure 4-62:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/2/2018 

 

Figure 4-63:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/7/2018 
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Figure 4-64:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/8/2018 

 

Figure 4-65:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/9/2018 
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Figure 4-66:  Percentiles for seasonal 1-hour ozone for 2013-2017 compared with 8/10/2018 

 

 

B. PM2.5 

Evidence of ground-level impacts of smoke on the monitor can also be indicated through 
analysis of particulate matter (PM), as well as other speciated components. 

The following figures show elevated PM2.5 concentrations at multiple sites across northern 
and central California during the time of the exceptional event, which was a direct result of 
smoke and emissions from the wildfires in northern California and southwestern Oregon. This 
supports that the wildfire smoke and emissions were widespread across the region and 
directly impacted monitors at the surface during the period. 
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Figure 4-67: Daily PM2.5 at selected sites in the Mountain Counties Air Basin 

 

Figure 4-68: Daily PM2.5 at selected sites in the Sacramento Valley Air Basin 
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Figure 4-69: Daily PM2.5 at selected sites in the northern San Joaquin Valley Air Basin 

 

C. Biomass Burning Indicators 

Levoglucosan , Mannosan, and Galactosan, organic compounds produced during biomass 
combustion, are commonly used as woodsmoke tracers. Sites with monitors that measure 
these compounds were placed at Portola in Plumas County in the Mountain Counties Air 
Basin and in Chico and Sacramento-T Street in the Sacramento Valley Air Basin, to aid in the 
analysis of woodstove use. Although these sites do not consistently monitor during the 
summer months, they did collect data when first installed in 2007 and were active in the 
summer of 2018. Figure 4-70 shows a clear indication of smoke in monitored areas from late 
July through mid August. Figure 4-71 shows a comparison between data collected during a 
clean period (in this case, July 1 through August 31, 2007) and the impacted period from July 
1 to August 31, 2018. 
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Figure 4-70: Levoglucosan, Mannosan, and Galactosan levels from July 1 to August 31, 2018 
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Figure 4-71: Average, Median, and Maximum Levoglucosan concentrations from July 1 to 
August 31 for two summers, 2007 and 2018, at selected sites 

 

D. Black Carbon 

Fires that burn at relatively low temperatures and smolder in moist fuels are the most likely to 
produce black carbon and other toxic pollutants because they tend to burn less 
completely than hotter fires burning through dry fuels.  

The map below (Figure 4-72) shows the plumes of black carbon associated with the Carr, 
Mendocino, and Ferguson fires. The map shows black carbon data from the GEOS-5 forward 
processing model, which assimilates information from several sources64. Wildfires are a major 
source of black carbon emissions in California, far surpassing vehicle emissions, wood stoves, 
industrial emissions, agricultural fires, and other sources of the pollutant65 . 

 

64 Smoke Plumes Tower Over California. (August 9, 2018) Retrieved August 11, 2021 from 
https://earthobservatory.nasa.gov/images/92570/smoke-plumes-tower-over-california  

65 Proposed Short-Lived Climate Pollutant Reduction Strategy (April 2016, page 49) 
https://ww2.arb.ca.gov/sites/default/files/2021-01/ProposedStrategy-April2016.pdf 

https://earthobservatory.nasa.gov/images/92570/smoke-plumes-tower-over-california
https://ww2.arb.ca.gov/sites/default/files/2021-01/ProposedStrategy-April2016.pdf
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Figure 4-72: August 6, 2018 Smoke Plumes Tower Over California   

 

E. Additional Supporting Ground-Level Evidence 

1. Area Forecast Discussions 

In the days prior to the smoke impacts in northern California, Area Forecast Discussions 
issued by the National Weather Service (NWS) Sacramento Office (STO) focused on high 
temperatures and the potential for thunderstorms. Although there were fires along the 
Oregon-California border, smoke was primarily a local impact and the Oregon fires were 
noted only by the Eureka (EKA) forecast office in their aviation discussions.66  The Carr Fire 
started on July 23 and impacts were starting to be noted by the NWS forecasters at both the 
Sacramento and Eureka offices by the 25th. By July 28th, the day after the Ranch and River 
Fires ignited, the Sacramento office began including information about the smoke and 
potential smoke impacts, noting that the increased smoke would help keep daytime 
temperatures cooler and forecasts trickier.67 Although the Sacramento NWS office did not 
issue Air Quality Alerts, it did issue Special Weather Statements, including the one seen in 

 
66 Iowa State University, Mesonet, Area Forecast Discussions, AFDEKA, 309 PM PDT Fri Jul 20 2018, last accessed 8/31/21 
67 Iowa State University, Mesonet, Area Forecast Discussions, AFDSTO 2018-07-28 20:50 UTC, last accessed 8/31/21 

https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AFDEKA&e=201807202209
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=AFDSTO&e=201807282050
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Figure 4-73, warning of dense smoke and falling ash in areas including Chico (and the Sutter 
Buttes) and Paradise. 

A sampling of Area Forecast Discussions from the NWS Sacramento forecast office are 
included in Appendix III. 

Figure 4-73: NWS Special Weather Statement – August 4, 2018, 14:45 PST 

 

2. Satellite Smoke Indications 

The smoke that enhanced the ozone reaching the exceeding monitors in late July and early 
August 2018 was primarily from the wildfires in the northern portion of the State, along with 
the Donnell and Ferguson fires on the eastern side of the San Joaquin Valley. Smoke from 
these fires increasingly impacted the Mountain Counties, and Sacramento and San Joaquin 
Valleys from smoke blanketing Northern California. Several tools are available to look at 
smoke in the areas that impacted the monitors. 

The NOAA Hazard and Mapping System (HMS) Fire and Smoke Product is an analysis of 
various satellite imagery to map out the scope and even to some extent thickness of smoke 
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layers. These products were extensively utilized in the Narrative Conceptual Model and Clear 
Causal Relationship chapters of this document. 

NOAA Smoke Text Product68 is a text-based analysis of satellite imagery. These products are 
used to give an overall view of smoke origins, current locations, and potential transport. The 
relevant Smoke Text Products issued from July 26 through August 10 are in Appendix V, with 
two examples shown here.  

Figure 4-74: NOAA Smoke Text Products. July 26 and August 5, 2018 

a. July 26, 2018, 20UTC (12PST) 

 

 
68 NOAA Hazard and Mapping System (HMS), Fire and Smoke Text Product, last accessed 7/29/21 

https://www.ssd.noaa.gov/PS/FIRE/smoke.html
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b. August 5, 2018, 19UTC (11PST) 

 
 

F. Conclusion 

In late July 2018, smoke from several large wildfires throughout northern and central 
California generated emissions that directly resulted in elevated concentrations at the ozone 
monitors in the ozone nonattainment areas of Calaveras County, the Chico MSA in Butte 
County, the Sutter Buttes in Sutter County, Tuolumne County, the Tuscan Buttes in Tehama 
County, and the Western Portion of Nevada County. Inspection of PM2.5 concentrations, 
satellite-derived smoke layers, and modeled trajectories indicate pathways for the transport 
of smoke and associated precursors from the wildfires in northern and central California 
downrange and into the surface boundary layer. This supports both the transport of smoke, 
ozone precursors, and generated ozone that mixed down to the surface at the exceeding 
monitoring sites.  

All requested dates for exceptional events were in the 90th percentile or higher of the prior 
5-year distribution of 8-hour ozone data and fall in the adjusted top 4 rank for 2018 when 
excluding the requested exceptional events days. Area forecast discussions, satellite smoke 
products, biomass burning indicators, and black carbon all indicated periods of wildfire 
smoke aloft and at the surface during the requested event dates. Daily diurnal comparison 
graphs show many days with abnormal patterns and unusually timed peaks due to the 
impacts of wildfire emissions. 

The comparisons and analyses provided in the Narrative Conceptual Model and Clear Causal 
Relationship chapters of this demonstration support our conclusion that the numerous 
wildfire events affected air quality in such a way that there exists a clear causal relationship 
between the monitoring exceedances or violations as listed in Table 1-4 and thus satisfies the 
clear causal relationship criteria. 
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 Natural Event/Human Activity Unlikely to Recur 

The Background and Narrative Conceptual Model chapters of this document provide 
evidence that the event qualifies as a “Natural Event” as defined in 40 CFR 50.1(k). The fires 
that impacted the exceeding ozone monitors occurred on wildlands that meet the definition 
in 40 CFR 50.1(n) and (o). When considering fire cause, "wildfires on wildland initiated by 
accident or arson are considered natural events, and on a case-by-case basis this treatment 
for wildfires may bear on the appropriate treatment of accidental and arson-set structural 
fires.69” 

U.S. EPA generally considers the emissions of ozone precursors from wildfires on wildland to 
meet the regulatory definition of a natural event at 40 CFR 50.1(k), and accordingly, CARB 
has shown that this event is a natural event and may be considered for treatment as an 
exceptional event.  

 Not Reasonably Controllable and/or Not Reasonably Preventable 

The Background and Narrative Conceptual Model chapters of this document provide 
evidence the wildfires impacting the ozone monitors at San Andreas in Calaveras County, 
BCAQMD in Butte County, Sutter Buttes in Sutter County, Sonora in Tuolumne County, 
Tuscan Buttes in Tehama County, and Grass Valley in Nevada County were natural events 
predominantly occurring on wildland in California. CARB is not aware of any evidence clearly 
demonstrating that prevention or control efforts beyond those actually made would have 
been reasonable. Therefore, emissions from the wildfires were not reasonably controllable or 
preventable. 

 Public Notification 

As presented in Sections V and VI of the Narrative Conceptual Model chapter, all affected 
districts maintain public alert systems as well as publicly available information via their 
websites to keep residents informed of potential wildfire smoke impacts. Examples of the 
information released to the public is included in Appendix II and VI. 

The CARB will hold a 30-day public comment period to solicit public input regarding this 
demonstration. Notification of the public comment period will be posted on the CARB 
website and emailed to interested stakeholders. Any comments received, and CARB’s 
responses, will be submitted to U.S. EPA at the end of the 30-day public comment period. 

 
69 81 FR 68233, Footnote 35 
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 Summary/Conclusion 

The Carr, Mendocino Complex (Ranch and River fires), Donnell, Ferguson, and Butte Fires in 
California were the primary focus of these retroactive analyses and discussions, with a lesser 
look at the additional contributions from the Natchez fire in California and the Taylor Creek 
and Klondike fires in Oregon. These massive fires were all active producers of vast amounts 
of wildfire smoke and emissions and consumed over a million acres of wildlands in California 
and Oregon.  

During the event timeframe of July 26 to August 10, wildfires were particularly active, 
producing enormous amounts of wildfire smoke and emissions, including ozone precursors, 
which blew downwind blanketing vast portions of northern California and often settling into 
valleys and foothills when conditions allowed. Air quality monitors across the region showed 
elevated PM2.5 throughout the Sacramento Valley and Mountain Counties Air Basins, 
indicating smoke impacts at the surface. Biomass burning indicators (such as Levoglucosan) 
and black carbon further identified the wildfires as source of the emissions impacting surface 
sites. Elevated ozone concentrations correlated well with the elevated PM2.5 concentrations at 
collocated or nearby monitors (as available) during the event at each of the impacted sites. 

This 2018 Northern California Ozone Exceptional Events Demonstration supports the criteria 
for an exceptional event as detailed in the 2016 Exceptional Events Rule70 and Wildfire 
Ozone Guidance.71 This documentation used the following evidence to demonstrate the 
exceptional event: 

• Ambient air monitoring data 
• HYSPLIT forward and backward trajectory analyses 
• Satellite imagery and narratives 
• Wildfire smoke emissions estimates 
• Statistical historical concentration comparisons 
• Meteorological conditions 
• Air Quality District alerts and advisories 
• NOAA and HMS smoke products 

 

This Exceptional Events Demonstration clearly demonstrates justification for exclusion of data 
as listed in Table 1-4 due to an exceptional event under 40 CFR 50.14(c)(3)(iv). The 2018 
Northern California Ozone Exceptional Events Demonstration has provided evidence that: 

• Describes the events causing the exceedance and a discussion of how emissions from 
the event led to the exceedance at each monitor; 

 
70 81 FR 68216 
71 U.S. EPA, Final Guidance on the Preparation of Exceptional Events Demonstrations for Wildfire Events that May Influence 
Ozone Concentrations, p.25, last accessed 7/29/21 

https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_guidance_9-16-16_final.pdf
https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_guidance_9-16-16_final.pdf
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• Demonstrates a clear causal relationship between the wildfire emissions and the ozone 
exceedances at each monitor for their respective requested dates; 

• Shows that event-influenced concentrations were unusual and above normal historical 
concentrations; 

• Demonstrates the event was neither reasonably controllable nor reasonably 
preventable; and 

• Verifies the event was multiple wildfires, all natural events or human activity that is 
unlikely to recur at a particular location, all occurring predominantly on wildlands. 

 
Table 8-1: Summary of Demonstration Criteria based on EER Requirements 

Demonstration Requirement Reference Chapter 

Narrative conceptual model 40 CFR 5.014(c)(3)(iv)(A) 3 

Clear causal relationship 40 CFR 50.14(c)(3)(iv)(B) 3, 4 

Historical analysis 40 CFR 50.14(c)(3)(iv)(C) 2, 3, 4 

Human Activity Unlikely to Recur or 
Natural Event 40 CFR 50.14(c)(3)(iv)(E) 3, 4, 5 

Not Reasonably Controllable and Not 
Reasonably Preventable 40 CFR 50.14(c)(3)(iv)(D) 3, 4, 6 

Table 8-2: Summary of Procedural Criteria Based on EER Requirements 

Procedural Requirement Reference Chapter 

Prompt Public Notification 40 CFR 50.14(c)(1)(i) 3, 7, Appendix II 

Initial Notification of Potential 
Exceptional Event Process 40 CFR 50.14(c)(2)(i) 1, Appendix I 

Public opportunity to review and 
comment on demonstration 40 CFR 50.14(c)(3)(v)] 7 

CARB recommends that U.S. EPA Region 9 concur with the 2018 Northern California Ozone 
Exceptional Events Demonstration and, pending the upcoming 2020 Northern California 
Exceptional Event Demonstration submission, exclude the requested data from comparison 
to the NAAQS.  
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I. Initial Notification and Air Quality Data 

A. Calaveras County (San Andreas)  

1. Ozone Initial Notification Submitted to U.S. EPA on March 15, 2021. 
EEPID658
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2. Calaveras County Air Quality Data  

Ozone Data is in process of being flagged with the REQEXC Code “rt-Wildfire-U.S.” 
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B. Chico  (Butte County)  

1. Initial Ozone Initial Notification Submitted to U.S. EPA on March 15, 
2021. EEPID653
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2. AQS AMP350 Data 

Chico  (Butte County) Ozone Data is currently flagged with the REQEXC Code “rt-Wildfire-
U.S.” 
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C. Sutter Buttes  

1. Ozone Initial Notification Submitted to U.S. EPA on March 22, 2021. 
EEPID671 
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2. Sutter Buttes Air Quality Data  

Ozone Data is in process of being flagged with the REQEXC Code “rt-Wildfire-U.S.” 
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D. Tuolumne County  

1. Ozone Initial Notification Submitted to U.S. EPA on March 22, 2021. 
EEPID676 

 



159 
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2. AQS AMP350 Data 

Tuolumne County Ozone Data is currently flagged with the REQEXC Code “rt-Wildfire-U.S.” 
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E. Tuscan Buttes  

1. Ozone Initial Notification Submitted to U.S. EPA on March 22, 2021. 
EEPID682 
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2. Tuscan Buttes Air Quality Data 

Ozone Data is in process of being flagged with the REQEXC Code “rt-Wildfire-U.S.” 
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F. Western Nevada County  

1. Ozone Initial Notification Submitted to U.S. EPA on March 15, 2021. 
EEPID688 
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166 

 

2. AQS AMP350 Data 

Western Nevada County Ozone Data is currently flagged with the REQEXC Code “rt-
Wildfire-U.S.” 
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II. District Alerts/Advisories 

A. Calaveras County (San Andreas) 

 

http://new.thepinetree.net/?p=63917 
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http://new.thepinetree.net/?p=64439 
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http://new.thepinetree.net/?p=64816 
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http://new.thepinetree.net/?p=65170 
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B. Chico/Butte County (Paradise) 
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https://bcaqmd.org/wp-content/uploads/Joint-Advisory-7-28-18-Carr-Fire.pdf 
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https://bcaqmd.org/wp-content/uploads/Updated-Joint-Air-Quality-Advisory-8-02-18.pdf 
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https://bcaqmd.org/wp-content/uploads/Updated-Joint-Air-Quality-Advisory-8-09-18.pdf 
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C. Sutter Buttes / Sutter County / Feather River AQMD  
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https://www.fraqmd.org/files/8cd66e355/2018+07+26+Smoke+Health+Advisory.pdf 
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D. Tuolumne County (Sonora) 
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https://www.tuolumnecounty.ca.gov/DocumentCenter/View/11086/Ferguson-Fire-Air-
Pollution-Press-Release_Final_2018-07-18 
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https://gcsd.specialdistrict.org/files/f97750bd0/Ferguson+Fire+Air+Pollution+Press+Release
_Update_2018-07-19+FINAL.pdf 
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https://m.facebook.com/story.php?story_fbid=1725174827601669&id=804489136336914 
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https://www.tuolumnecounty.ca.gov/DocumentCenter/View/11161/Press-Release---Air-
Quality-Health-Advisory-for-Tuolumne-County-2018-07-30 
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https://www.tuolumnecounty.ca.gov/DocumentCenter/View/11222/Press-Release---Air-
Quality-Health-Advisory-for-Tuolumne-County-2018-08-07 
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E. Tuscan Buttes / Tehama County 

 

https://www.tehcoapcd.net/blog/2018/07/26/carr-fire-impacting-air-quality-july-26-2018/ 
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https://www.tehcoapcd.net/blog/2018/07/26/air-quality-unhealthy-for-sensitive-groups-july-
26-2018/ 
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https://www.tehcoapcd.net/blog/2018/07/26/air-quality-unhealthy-july-26-2018/ 
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https://www.tehcoapcd.net/blog/2018/07/27/carr-fire-impacting-air-quality-expected-to-
become-unhealthy/ 
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https://www.tehcoapcd.net/blog/2018/07/28/carr-fire-impacting-air-quality-may-become-
very-unhealthy-july-28th-july-29th/ 
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https://www.tehcoapcd.net/blog/2018/07/30/air-quality-unhealthy-july-30-2018/ 
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https://www.tehcoapcd.net/blog/2018/07/31/air-quality-unhealthy-july-31-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/01/air-quality-unhealthy-august-1-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/02/air-quality-unhealthy-for-sensitive-groups-
august-1-2018/ 

 



205 

 

 

https://www.tehcoapcd.net/blog/2018/08/03/air-quality-unhealthy-august-3-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/06/air-quality-unhealthy-for-sensitive-groups-
august-6-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/07/air-quality-unhealthy-august-7-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/08/air-quality-unhealthy-august-8-2018/ 
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https://www.tehcoapcd.net/blog/2018/08/09/air-quality-unhealthy-august-9-2018 
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https://www.tehcoapcd.net/blog/2018/08/10/air-quality-unhealthy-august-10-2018/ 



211 

 

F. Western Part of Nevada County (Grass Valley) / Northern Sierra 
AQMD 

 

 
AIR QUALITY HEALTH ADVISORY -- SMOKE 
Friday, July 27, 2018 through Sunday July 29, 2018 
Plumas, Sierra and Nevada County 
 
The Public Health Officers for Plumas, Sierra and Nevada County and the Northern 
Sierra Air Quality Management District are issuing a joint Air Quality Health Advisory 
to notify the public of potentially poor air quality conditions through July 29 resulting 
from various wildfires in the area.  Conditions are expected to be in the Unhealthy 
for Sensitive Groups to Unhealthy range.  Smoke is expected to settle in low areas 
at night and drift across the three counties during the day, depending on wind 
direction and other factors.    
 
Exposure to elevated PM2.5 (fine particulate matter in smoke) concentrations can 
result in eye and throat irritation, headaches, nausea, shortness of breath, 
congestion, coughing, impaired lung function and chest pain, especially among 
sensitive individuals such as the elderly, children, people with asthma, people with 
heart or lung conditions, pregnant women and anyone who is exercising or working 
hard outdoors. 
  
If you smell or see smoke around you, the following actions are recommended: 

• Minimize outdoor activities even if you are healthy; 
• Stay indoors with doors and windows closed as much as possible; run the 

air conditioner on the “recirculate” setting if that is an option; 
• People with asthma should follow their asthma management plan; 
• People with heart disease, respiratory or chronic health issues should 

stay indoors; 
• Contact your doctor if you have symptoms of cough, shortness of breath, 

chest pain, or severe fatigue; 
• Keep airways moist and stay hydrated by drinking plenty of water; 
• Avoid breathing additional smoke, such as from cigarettes or barbecues. 

 
Near real-time air quality conditions may be found at www.sparetheair.com (click on 
“Current Conditions” on the left) or at www.myairdistrict.com (click on “Local Air 
Quality” in the lower middle portion).  As you view the most recent data, take into 
consideration that conditions can change rapidly due to wind shifts; it is wise to 
monitor the smoke throughout the day and make plans accordingly. 
 
To sign up for the Air Quality Health Advisory email list, please visit 
www.myairdistrict.com.  
 

 

 

 

https://sierracountyprospect.org/2018/07/27/news-flash-friday-july-27-2018/ 

http://www.sparetheair.com/
http://www.myairdistrict.com/
http://www.myairdistrict.com/
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AIR QUALITY HEALTH ADVISORY -- SMOKE 
Monday, July 30 through Thursday, August 2, 2018 

Plumas, Sierra and Nevada County 
 

The Public Health Officers for Plumas, Sierra and Nevada County and the Northern 
Sierra Air Quality Management District are extending a joint Air Quality Health Advisory 
to notify the public of potentially poor air quality conditions through August 2 resulting 
from various wildfires in the area.  Conditions are expected to be in the Unhealthy for 
Sensitive Groups to Unhealthy range.  Smoke is expected to settle in low areas at night 
and drift across the three counties during the day, depending on wind direction and 
other factors.  Residents of western Nevada County should be advised that ozone 
levels are predicted to be in the Unhealthy range until August 2.  
 
Exposure to elevated PM2.5 (fine particulate matter in smoke) concentrations can result 
in eye and throat irritation, headaches, nausea, shortness of breath, congestion, 
coughing, impaired lung function and chest pain, especially among sensitive individuals 
such as the elderly, children, people with asthma, people with heart or lung conditions, 
pregnant women and anyone who is exercising or working hard outdoors. 
  
If you smell or see smoke around you, the following actions are recommended: 

• Minimize outdoor activities even if you are healthy; 
• Stay indoors with doors and windows closed as much as possible; run the air 

conditioner on the “recirculate” setting if that is an option; 
• People with asthma should follow their asthma management plan; 
• People with heart disease, respiratory or chronic health issues should stay 

indoors; 
• Contact your doctor if you have symptoms of cough, shortness of breath, 

chest pain, or severe fatigue; 
• Keep airways moist and stay hydrated by drinking plenty of water; 
• Avoid breathing additional smoke, such as from cigarettes or barbecues. 

 
Near real-time air quality conditions may be found at www.sparetheair.com (click on 
“Current Conditions” on the left) or at www.myairdistrict.com (click on “Local Air Quality” 
in the lower middle portion).  As you view the most recent data, take into consideration 
that conditions can change rapidly due to wind shifts; it is wise to monitor the smoke 
throughout the day and make plans accordingly. 
 
To sign up for the Air Quality Health Advisory email list, please visit 
www.myairdistrict.com.  
 

 

 

 

https://yubanet.com/regional/air-quality-health-advisory-for-smoke-through-thursday-aug-2/ 

http://www.sparetheair.com/
http://www.myairdistrict.com/
http://www.myairdistrict.com/
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AIR QUALITY HEALTH ADVISORY -- SMOKE 

Thursday, August 2 through Monday, August 6, 2018 
Plumas, Sierra and Nevada County 

 
The Public Health Officers for Plumas, Sierra and Nevada County and the Northern 
Sierra Air Quality Management District are extending a joint Air Quality Health 
Advisory to notify the public of potentially poor air quality conditions through August 6 
resulting from various wildfires.  Conditions are expected to vary from Good to 
Unhealthy for Sensitive Groups, and possibly reach the Unhealthy range in some 
areas, depending on wind direction and other factors.  Forecast breezy conditions 
could lead to increased fire activity but also periodic clearing.  Ozone levels are 
expected to reach the Unhealthy for Sensitive Groups range in western Nevada 
County, especially on Thursday and Friday, exacerbating the health effects of smoke.  
 
Exposure to elevated PM2.5 (fine particulate matter in smoke) concentrations can 
result in eye and throat irritation, headaches, nausea, shortness of breath, 
congestion, coughing, impaired lung function and chest pain, especially among 
sensitive individuals such as the elderly, children, people with asthma, people with 
heart or lung conditions, pregnant women and anyone who is exercising or working 
hard outdoors. 
  
If you smell or see smoke around you, the following actions are recommended: 

• Minimize outdoor activities even if you are healthy; 
• Stay indoors with doors and windows closed as much as possible; run the 

air conditioner on the “recirculate” setting if that is an option; 
• People with asthma should follow their asthma management plan; 
• People with heart disease, respiratory or chronic health issues should stay 

indoors; 
• Contact your doctor if you have symptoms of cough, shortness of breath, 

chest pain, or severe fatigue; 
• Keep airways moist and stay hydrated by drinking plenty of water; 
• Avoid breathing additional smoke, such as from cigarettes or barbecues. 

 
Near real-time air quality conditions may be found at www.sparetheair.com (click on 
“Current Conditions” on the left) or at www.myairdistrict.com (click on “Local Air 
Quality” in the lower middle portion).  As you view the most recent data, take into 
consideration that conditions can change rapidly due to wind shifts; it is wise to 
monitor the smoke throughout the day and make plans accordingly. 
 
To sign up for the Air Quality Health Advisory email list, please visit 
www.myairdistrict.com.  
 

 https://yubanet.com/regional/air-quality-advisory-for-plumas-sierra-and-nevada-county-
extended-through-aug-6/ 

 

 

http://www.sparetheair.com/
http://www.myairdistrict.com/
http://www.myairdistrict.com/
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AIR QUALITY HEALTH ADVISORY -- SMOKE 
Monday, August 6 through Thursday, August 9, 2018 

Plumas, Sierra and Nevada County 
 

The Public Health Officers for Plumas, Sierra and Nevada County and the Northern 
Sierra Air Quality Management District are extending a joint Air Quality Health 
Advisory to notify the public of potentially poor air quality conditions at least through 
Thursday resulting from various wildfires.  Conditions are expected to continue to 
vary from Good to Unhealthy for Sensitive Groups, and possibly reach the Unhealthy 
range in some areas, depending on wind direction and other factors.  Also, with 
forecast high temperatures ozone levels are expected to reach the Unhealthy for 
Sensitive Groups range in western Nevada County, especially in the afternoons and 
evenings, exacerbating the health effects of smoke.  
 
Exposure to elevated PM2.5 (fine particulate matter in smoke) concentrations can 
result in eye and throat irritation, headaches, nausea, shortness of breath, 
congestion, coughing, impaired lung function and chest pain, especially among 
sensitive individuals such as the elderly, children, people with asthma, people with 
heart or lung conditions, pregnant women and anyone who is exercising or working 
hard outdoors. 
  
If you smell or see smoke around you, the following actions are recommended: 

• Minimize outdoor activities even if you are healthy; 
• Stay indoors with doors and windows closed as much as possible; run the 

air conditioner on the “recirculate” setting if that is an option; 
• People with asthma should follow their asthma management plan; 
• People with heart disease, respiratory or chronic health issues should stay 

indoors; 
• Contact your doctor if you have symptoms of cough, shortness of breath, 

chest pain, or severe fatigue; 
• Keep airways moist and stay hydrated by drinking plenty of water; 
• Avoid breathing additional smoke, such as from cigarettes or barbecues. 

 
Near real-time air quality conditions may be found at www.sparetheair.com (click on 
“Current Conditions” on the left) or at www.myairdistrict.com (click on “Local Air 
Quality” in the lower middle portion).  As you view the most recent data, take into 
consideration that conditions can change rapidly due to wind shifts; it is wise to 
monitor the smoke throughout the day and make plans accordingly. 
 
To sign up for the Air Quality Health Advisory email list, please visit 
www.myairdistrict.com.  
 

 

http://www.sparetheair.com/
http://www.myairdistrict.com/
http://www.myairdistrict.com/
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III. Meteorological Information 

A. NWS Daily Maps 
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B. NWS Area Forecast Discussions 

Excerpts from pertinent NWS Area Forecast Discussions are presented below, with 
discussions of the thunderstorms which began the wildfires, smoke impacts, and pertinent 
meteorological discussions highlighted. The complete AFDs can be found on the Iowa State 
University Mesonet site.72 

 

260 FXUS66 KSTO 251629 

AFDSTO 

Area Forecast Discussion 

 
72 Iowa State University, Mesonet, NWS Text Products, last accessed 8/31/21 

https://mesonet.agron.iastate.edu/wx/afos/list.phtml
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National Weather Service Sacramento CA 

929 AM PDT Wed Jul 25 2018 

.SYNOPSIS... 

Hot weather today and Thursday. Heat advisory continues today through Thursday for the 
northern Sacramento valley and surrounding foothills and portions of the northern San 
Joaquin valley. A slight threat of afternoon and evening thunderstorms over the northern 
Sierra. Slightly cooler Friday through the middle of next week but still warmer than normal. 
&& 

736 FXUS66 KSTO 261054 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

354 AM PDT Thu Jul 26 2018 

.AVIATION... 

VFR conditions the next 24 hour except possible MVFR Redding are due to smoke from Carr 
Fire.  Southwest winds 15-25 kts with gusts up to 30 kts near the Delta, elsewhere generally 
less than 10 kts. 

607 FXUS66 KSTO 282050 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

150 PM PDT Sat Jul 28 2018 

.SYNOPSIS... 

Smoke will help to keep daytime temperatures cooler the next couple of days. Then a 
gradual decrease in high temperatures is expected next week but temperatures are 
expected to remain a little above average. 

&& 

.DISCUSSION (TODAY THROUGH TUESDAY)...  

Smokey conditions will make for a tricky forecast the next few days especially over the north 
end of the valley where the smoke is thick. The smoke has been keeping temperatures down 
over the previous advisory area so have canceled the heat advisory. HRRR smoke plume 
model keeps a similar type of smoke plume through Sunday so I dont expect much change in 



225 

 

Sundays high temperatures over todays highs. Poor air quality can be expected the next 
couple of days over the north end of the valley. 

Further south the Delta breeze will continue remaining weaker during the day and 
strengthening at night. The marine layer is at around 1500 feet deep and should not change 
much over the next couple of days. 

&& 

.AVIATION... 

Widespread smoke and haze from wildfires are likely to bring localized MVFR/IFR conditions 
tonight through Sunday. Winds generally less than 10 kt, except gusts up to 30 kt near the 
Delta. 

&& 

.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning until 8 AM PDT Monday for Eastern Portion of Shasta/Trinity NF-Northern 
Sacramento Valley to Southern Tehama County Line Below 1000 Ft-Southeast Edge Shasta-
Trinity NF and Western Portions of Tehama-Glenn Unit. 

&& 

$$ 

905 FXUS66 KSTO 292042 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

142 PM PDT Sun Jul 29 2018 

.SYNOPSIS... 

Smoke will help to keep daytime temperatures cooler the next couple of days. Then a 
gradual decrease in high temperatures is expected later this week but temperatures are 
expected to remain a little above average. 

&& 

.DISCUSSION (TODAY THROUGH WEDNESDAY)...  

Smokey conditions continue to make for a tricky temperature forecast the next few days 
especially over the north end of the valley where the smoke is thick. The smoke has been 
keeping temperatures down again today and will likely do the same again on Monday. There 
is also some high clouds over the Sacramento region which is helping to keep area 
temperatures cooler as well. They will move to the northeast overnight and should not be a 
factor for tomorrows forecast. 
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HRRR smoke plume model keeps a similar type of smoke plume again on Monday with 
smoke moving into the Sacramento and San Joaquin Valleys as well as in the north. 
Temperatures may be slightly warmer but not much over todays highs. A lot will depend on 
the thickness of the smoke. Poor air quality can be expected to continue as long as the 
wildfires are producing an abundance of smoke. Smoky conditions may become worse 
Monday afternoon over Sacramento if the HRRR smoke model is correct. 

The Delta breeze will continue remaining weaker during the day and strengthening at night. 
The marine layer is at around 1200 feet deep and should deepen slightly by Tuesday with a 
trough of low pressure moving closer to the Pacific Northwest coast. The Delta breeze 
should pick up a little Monday night and stay stronger into Wednesday to help bring a 
cooling trend for the valley and lower foothill elevations. Not a lot of change is expected 
over the higher elevations through Tuesday with only slight cooling on Wednesday. 

&& 

.AVIATION... 

Widespread smoke and haze from wildfires will likely bring localized MVFR/IFR conditions 
tonight into Monday. Winds generally less than 10 kt, except gusts up to 30 kt near the 
Delta. 

&& 

.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning until 8 AM PDT Monday for Eastern Portion of Shasta/Trinity NF-Northern 
Sacramento Valley to Southern Tehama County Line Below 1000 Ft-Southeast Edge Shasta-
Trinity NF and Western Portions of Tehama-Glenn Unit. 

&& 

$$ 

085 FXUS66 KSTO 301038 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

338 AM PDT Mon Jul 30 2018 

.SYNOPSIS... 

Smoke will help to keep daytime temperatures cooler the next couple of days. Then a 
gradual decrease in high temperatures mid week returning to near average. 

&& 

.DISCUSSION (TODAY THROUGH WEDNESDAY)...  
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The upper level ridge will slowly push east and south on Monday as a trough pushes into the 
PacNW. This will keep quiet weather in place with smoke being the main concern. HRRR 
smoke shows similar smoke conditions to what we saw on Sunday. Widespread smoke is 
expected throughout the valley and mountains by the afternoon. This will also make the 
temperature forecast quite difficult, smoke will likely hold temps down but if we see breaks in 
the smoke temps will warm quickly in those locations. The Delta breeze should bring some 
relief in the smoke to the Delta region and the Sacramento area during the evening and 
overnight. Models do push monsoon moisture back north starting late Monday but it remains 
to the east of us. This will keep the thunderstorm risk out of our area during the short term 
period. Zonal flow develops by mid week as the upper level ridge continues to push to the 
east and this should bring a slight cooling trend with highs returning to near normal although 
the wildfire smoke will likely continue to make for a difficult temperature forecast. 

&& 

.AVIATION... 

Widespread smoke and haze from wildfires will likely bring localized MVFR/IFR conditions 
today. Winds generally less than 10 kt, except gusts up to 30 kt near the Delta. 

&& 

.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning until 8 AM PDT this morning for Eastern Portion of Shasta/Trinity NF-
Northern Sacramento Valley to Southern Tehama County Line Below 1000 Ft-Southeast Edge 
Shasta-Trinity NF and Western Portions of Tehama-Glenn Unit. 

&& 

$$ 

508 FXUS66 KSTO 311037 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

337 AM PDT Tue Jul 31 2018 

.SYNOPSIS... 

Smoke will help to keep daytime temperatures cooler the next couple of days. Then a 
gradual decrease in high temperatures mid week returning to near average. 

&& 

.DISCUSSION (TODAY THROUGH WEDNESDAY)...  
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The upper level ridge will be pushing to the south and east during the short term period as a 
trough tracks into the PacNW. The main concern will continue to be wildfire smoke. This will 
make the temperature forecast difficult with wildfire smoke holding temps down but it's hard 
to say how much. In general we should see similar highs today as to what we saw on Monday. 
Smoke will be noticeable throughout the area being thickest in the north valley and Sierra. 
Some smoke relief is expected across the Delta influenced areas during the evening and 
overnight as the Delta breeze kicks in. Monsoon moisture may bring an isolated chance for a 
shower or t-storm by the evening in the far southeast part of the CWA but the better chances 
will remain south and east where the higher precipitable water values are.  Zonal flow 
develops by late to midweek as the upper level ridge continues to push to the east, bringing 
a slight cooling trend with highs returning to near normal although the wildfire smoke will 
likely continue to make for a difficult temperature forecast. Monsoon moisture will move east 
with the upper level ridge and this will keep thunderstorm chances out of the forecast.  

&& 

.AVIATION... 

Local MVFR/IFR in HZ and FU near wildfires over the next 24 hours 

Cntrl Vly nxt 24 hrs fm fires. Local SW wind gusts to 25 kts 

through the Delta and through W-NW oriendted canyons/ridges of Coastal Range late day 
and overnight. 

$$ 

851 FXUS66 KSTO 311454 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

754 AM PDT Tue Jul 31 2018 

.SYNOPSIS... 

Smoke will help to keep daytime temperatures cooler the next couple of days. Then a 
gradual decrease in high temperatures mid week returning to near average. 

.UPDATE... 

Latest satellite and radar imagery showing light showers and a few isolated thunderstorms 
over the northern Sierra (mainly north of HWY 50) this morning. A few additional showers or 
lightning strikes are possible this morning given elevated instability. Haze and areas of smoke 
will continue through the day. Forecast remains on track. 

&& 

192 FXUS66 KSTO 030410 
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AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

910 PM PDT Thu Aug 2 2018 

.SYNOPSIS... 

Cooling trend into Sunday then warming next week as temperatures climb well above 
normal. Widespread smoke from wildfires will continue. 

&& 

.DISCUSSION... Satellite imagery showing Ranch Fire intensified this afternoon, added by 
gusty W to NW wind, and was spreading considerable smoke, supplemented by the River 
Fire, into the Sacramento Valley. Meanwhile, the Carr Fire continues to spread widespread 
smoke over Shasta county. Onshore flow has increased this afternoon into evening as thermal 
troughing has deepened over the Central Valley. KSFO-KSAC surface pressure gradient is 
over the 3 MB and flow through the Delta has increased this evening. Upvalley southerly flow 
also stronger this afternoon into evening. Improved visibilities in the Sacramento Valley this 
evening, will decrease overnight, mainly northern half, as mixing heights lower to near 
ground level and boundary layer decouples. 

Short wave trough moves through the PacNW tonight into Friday as surface high pressure 
builds into Oregon. KMFR-KRDD surface pressure gradient is trending up and expect some 
locally gusty northerly wind overnight into Friday morning through favorable aligned 
drainages in Shasta county, including Carr Fire. Delta breeze looks to remain moderate to 
strong overnight, then weaken some tomorrow morning. 

Models show additional weaker vort maxes moving through Interior NorCal Friday followed 
by a stronger wave Saturday into Saturday night. Gusty wind over higher terrain is forecast, 
especially on Saturday with the stronger wave. Heights and thicknesses trend down Friday 
into Sunday over the forecast area. Slightly above normal temperatures Friday expected to 
cool to near to about 5 degrees below normal by Sunday. Locally gusty northerly wind will 
continue to be possible nights into mornings in Shasta county with onshore flow 
strengthening afternoons into evenings. 

&& 

.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning from 11 AM Friday to 11 PM PDT Saturday for Burney Basin and Northeast 
Plateau in Shasta County Including Northwest Lassen NF north of Lassen NP-Eastern 
Mendocino NF-Eastern Portion of Shasta/Trinity NF-Lake County Portion of Lake-Napa-
Sonoma Unit-Northern Sacramento Valley to Southern Tehama County Line Below 1000 Ft-
Northern Sierra Including Lassen NP and Plumas and Lassen NF/S West of the Sierra Crest 
(West of Evans Peak-Grizzly Peak-Beckworth Peak)-Northern Sierra Including the Tahoe and 
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ElDorado NF/S West of the Sierra Crest-Southeast Edge Shasta-Trinity NF and Western 
Portions of Tehama-Glenn Unit-Stanislaus NF West of the Sierra Crest. 

&& 

$$ 

551 FXUS66 KSTO 031121 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

421 AM PDT Fri Aug 3 2018 

.SYNOPSIS... 

Cooling trend into Sunday then warming well above normal next week, with widespread 
triple digit highs in the Valley by mid week. Widespread smoke from wildfires will continue. 

&& 

.DISCUSSION... Upper level ridging over the region has flattened with a shortwave passing 
through the Pacific Northwest. Current temperatures are generally a few degrees cooler than 
this time yesterday. 

Satellite infrared imagery shows the Ranch Fire portion of the Mendocino Complex has been 
very active overnight, with gusty north west winds. Heat signatures were most intense in the 
late evening and have gradually decreased through the early morning hours. The Carr Fire 
has also shown hot spot  overnight, with gusty northwesterly winds. A Red Flag Warning 
continues in that area through Saturday evening. Weak disturbances move through today 
with a stronger shortwave on Saturday. No precipitation is expected, but winds over higher 
terrain and through canyons are expected to increase further, especially afternoons and 
evenings. Due to this, low humidity and dry fuels Red Flag Warnings take effect across the 
northern Coastal Range, portions of Shasta County and the Sierra. 

The Delta breeze has been bringing come cooler air into influenced areas. The breeze is 
beginning to weaken this morning, though. High temperatures in the Delta and nearby areas 
may warm a little over yesterday, while the rest of the forecast area should see a little 
cooling. Slightly above normal high temperatures are expected this afternoon. Saturday will 
be a little cooler, with Sunday 5 degrees below normal by Sunday. Wildfire smoke will 
continue to be an issue, though the Delta breeze may bring some clearer air at times to 
locations near the Delta. EK 

&& 

&& 

.AVIATION... 
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Local MVFR/IFR in smoke and haze across interior northern CA the next 24 hours. Otherwise 
VFR conditions continue. Valley winds will primarily remain at 15 kt or less, except SW gusts 
up to 30 kt near the Delta and over higher terrain. 

Dang 

&& 

.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning from 11 AM this morning to 11 PM PDT Saturday for Burney Basin and 
Northeast Plateau in Shasta County Including Northwest Lassen NF north of Lassen NP-
Eastern Mendocino NF-Eastern Portion of Shasta/Trinity NF-Lake County Portion of Lake-
Napa-Sonoma Unit-Northern Sacramento Valley to Southern Tehama County Line Below 
1000 Ft-Northern Sierra Including Lassen NP and Plumas and Lassen NF/S West of the Sierra 
Crest (West of Evans Peak-Grizzly Peak-Beckworth Peak)-Northern Sierra Including the Tahoe 
and ElDorado NF/S West of the Sierra Crest-Southeast Edge Shasta-Trinity NF and Western 
Portions of Tehama-Glenn Unit-Stanislaus NF West of the Sierra Crest. 

&& 

$$ 

210 FXUS66 KSTO 032126 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

226 PM PDT Fri Aug 3 2018 

.SYNOPSIS... 

Cooling trend into Sunday then warming well above normal next week, with widespread 
triple digit highs in the Valley by mid week. Widespread smoke from wildfires will continue. 

&& 

.DISCUSSION...  

The Delta Breeze brought in some cooler and cleaner air overnight and this morning for 
influenced areas. However, smoke has begun to move into those areas as the Delta Breeze 
has diminished. This trend is expected to continue through the weekend with a heightened 
Delta Breeze.  

Winds have begun to pick up over the mountains. Upper level flow has become zonal over 
the area, and weak upper level disturbances will move over the area today with a stronger 
shortwave Saturday. Southwest winds are expected to increase this evening into Saturday. 
Satellite imagery shows the Mendocino Complex is becoming more active this afternoon. A 
Red Flag Warning continues for the northern Coastal Range and Sierra and western Shasta 
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County through Saturday due to the increased winds and low relative humidity. 
Temperatures today are similar to yesterday across the region. Near normal temperatures are 
expected this weekend with temperatures in the low to mid 90s across the valley and the 70s 
to low 80s in the mountains.  Wildfire smoke will continue to induce poor air quality across 
the majority of the area. Make sure to check local air quality reports before strenuous 
outdoor activity. HEC 

&& 

519 FXUS66 KSTO 040300 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

800 PM PDT Fri Aug 3 2018 

.SYNOPSIS... 

Cooling trend into Sunday, then warming well above normal next week, with widespread 
triple digit highs in the Central Valley by mid week. Smoke from wildfires will continue to 
impact air quality. 

&& 

.DISCUSSION... Large amounts of smoke from Ranch Fire are advecting westward across the 
southern half of the Sacramento Valley this evening. Meanwhile, Carr Fire spreading 
widespread smoke across northern portions of the CWA. Delta breeze is weaker this evening 
and thus visibilities are down to around 5 SM in haze and smoke around the Sacramento 
metro area. Guidance showing onshore flow will remain a little weaker overnight with 
diminished smoke dispersal in the Central Valley. Some locally gusty northerly wind possible 
overnight through favorable aligned drainages and canyons in Shasta county. 

Short wave trough progged across the CWA tomorrow will result in some synoptic cooling 
with breezy conditions, especially over higher terrain. Increased wind combined with low 
humidity will result in areas of increased fire weather potential over Shasta county, Coastal 
Range, mountains of Western Plumas county, and Northern Sierra Nevada. 

Additional vort maxes move through forecast area Sunday resulting in further cooling with 
breezy onshore wind. High temperatures Sunday expected to be near to slightly below 
normal with low to mid 90s in the Central Valley, and 70s to lower 90s for the mountains and 
foothills. 

Upper ridging from the Desert SW expands over NorCal beginning Monday to start a 
warming trend that continues through the latter part of next week. Triple digit heat returns 
to portions of the Sacramento Valley by Tuesday. 

&& 
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.STO WATCHES/WARNINGS/ADVISORIES... 

Red Flag Warning until 11 PM PDT Saturday for Burney Basin and Northeast Plateau in 
Shasta County Including Northwest Lassen NF north of Lassen NP-Eastern Mendocino NF-
Eastern Portion of Shasta/Trinity NF-Lake County Portion of Lake-Napa-Sonoma Unit- 

Northern Sacramento Valley to Southern Tehama County Line Below 1000 Ft-Northern Sierra 
Including Lassen NP and Plumas and Lassen NF/S West of the Sierra Crest (West of Evans 
Peak-Grizzly Peak-Beckworth Peak)-Northern Sierra Including the Tahoe and ElDorado NF/S 
West of the Sierra Crest-Southeast Edge Shasta- 

Trinity NF and Western Portions of Tehama-Glenn Unit-Stanislaus NF West of the Sierra 
Crest. 

&& 

$$ 

954 FXUS66 KSTO 041019 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

319 AM PDT Sat Aug 4 2018 

.SYNOPSIS... 

Seasonal temperatures this weekend, then hot and dry next week, with widespread triple 
digit highs in the Central Valley by mid week. Smoke from wildfires will continue to impact air 
quality. 

&& 

.DISCUSSION... Dry southwest flow aloft prevails across interior Northern California as a 
shortwave trough approaches the coast. Our large wildfires continue to actively burn during 
the overnight hours, with GOES16 Fire Temperatures products showing hot activity around 
the Carr and Mendocino Complex. The Ranch Fire in the Mendocino Complex is particularly 
active with breezy winds and low humidity, and a large smoke plume is evident on nighttime 
satellite imagery. Many Valley locations are reporting a mid-level smoke deck at this hour.  

The aforementioned shortwave trough will move through the region today, enhancing 
westerly winds especially during the afternoon hours. With continued low humidity and 
increasing winds particularly across the mountains, Red Flag Warnings will continue to be in 
effect through this evening. A secondary shortwave trough will pass through NorCal on 
Sunday, bringing continued breezy conditions. 

Look for temperatures this weekend to be within a few degrees of normal. Highs will be in 
the 90s across the Valley and lower foothills, and 70s to 80s over the mountains.  
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The upper ridge currently over the Desert Southwest will begin to strengthen and expand 
northward early next week. Look for temperatures to creep upward early next week, with 
most Valley locations at or around 100 degrees by Tuesday. 

&& 

778 FXUS66 KSTO 042140 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

240 PM PDT Sat Aug 4 2018 

.SYNOPSIS... 

Seasonal temperatures this weekend, then hot and dry next week, with widespread triple 
digit highs in the Central Valley by mid week. Smoke from wildfires will continue to impact air 
quality. 

&& 

.DISCUSSION... A shortwave trough is moving through the northern part of the state this 
afternoon. Currently it is centered around along the border with Oregon and will move to the 
east overnight. The shortwave will increase flow through the Delta and over the coastal range 
and ridge of the Sierra Nevada late this afternoon and evening. This will increase the threat 
of fires and rapid spread. Smoke from the Mendocino complex has been spreading an 
abundance amount of smoke into Southern and Central Sacramento Valley. Reports of ash 
falling around the region continue to come into the office this afternoon with Rancho 
Cordova the last report and furthest from the fires so far. 

331 FXUS66 KSTO 051006 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

306 AM PDT Sun Aug 5 2018 

.SYNOPSIS... 

Seasonal temperatures today, then hot and dry this week with widespread triple digit highs 
in the Central Valley by mid week. Smoke from wildfires will continue to impact air quality. 

&& 

.DISCUSSION... Dry southwest flow aloft persists across northern California behind 
yesterday's shortwave trough. Dry and gusty weather conditions yesterday created a 
significant amount of smoke from the Carr Fire and Mendocino Complex, with many 



235 

 

downstream locales reporting ashfall. Winds have since diminished a bit, and slightly less 
active burning is noted on GOES16 satellite imagery than last night. Even still, many Valley 
ASOS sites are currently reporting a midlevel smoke deck. 

028 FXUS66 KSTO 052038 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

138 PM PDT Sun Aug 5 2018 

.SYNOPSIS... 

Evening breezy winds will bring more smoke to northern Sacramento valley from the Carr 
and Mendocino complex fires. Less winds with hot and dry conditions will return this week 
with widespread triple digit highs in the Central Valley by mid week. Smoke from wildfires 
will continue to impact air quality. Could be a slight cool down and breezy winds next 
weekend with the potential for another weather system passing through. 

&& 

.DISCUSSION... Another weak weather disturbance is currently moving onto the extreme 
northwest CA this hour. This weak disturbance will bring some breezy west winds this 
afternoon and may have enough instability to see some increase smoke production out of the 
Carr and Mendocino complex fires this afternoon and early evening. Upper level winds are 
much weaker than what was observed Saturday, so may not see as much clearing of the 
smoke through the southern Sacramento and San Joaquin valley this evening. The winds will 
quickly die off again this evening, so smoke will likely fill the valley by morning. Air quality 
should be monitored for those sensitive to the smoke tonight into the rest of the week.  

457 FXUS66 KSTO 062140 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

240 PM PDT Mon Aug 6 2018 

.SYNOPSIS... 

Near normal temperatures increasing toward mid week. Onshore flow increasing Thursday 
through Saturday with temperatures returning to near normal. Smoke from wildfires will 
continue to impact the air quality. 

&& 

.DISCUSSION (Today through Thursday)...  
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Latest water vapor and model analysis during the early afternoon showed a well defined 
upper level trough off the northwest coast with a ridge of high pressure over the desert 
southwest. Mostly dry air continued to filter into the interior between the upper level low and 
upper level high. Temperatures across the area were running a little warmer than 24 hours 
ago with values in the low to mid 80s in the Lower San Joaquin Valley and upper 90s for the 
upper Sacramento Valley. Smoke from the area wildfires continue to reduce visibility across 
the region, with the greatest impact in the north Sacramento valley. 

846 FXUS66 KSTO 071005 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

305 AM PDT Tue Aug 7 2018 

.SYNOPSIS... 

Slightly above normal temperatures through mid week with weak winds. Onshore flow 
increasing Thursday through Saturday with temperatures returning to near normal. Smoke 
from wildfires will continue to impact the air quality. 

&& 

.DISCUSSION (Today through Thursday)...  

An upper level ridge will continue to build into NorCal through the mid part of the week. We 
will see 850 mb temps warm a few degrees compared to what we saw on Monday, this will 
bring afternoon highs a bit warmer running about 5 degrees above average in the valley. 
Smoke became quite heavy on Monday across the area and we should see similar conditions 
again on Tuesday especially given the weak winds at the surface and aloft. This may also hold 
temperatures down mainly where we see the thickest smoke. Similar temperatures are 
expected on Wednesday and Thursday as the ridge continues to dominate our weather. 534 
FXUS66 KSTO 072224  

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

324 PM PDT Tue Aug 7 2018 

.SYNOPSIS... 

Slightly above normal temperatures through the week. Onshore flow increases Thursday 
through Saturday with breezy winds at times. Smoke from wildfires will continue to impact 
the air quality. 

&& 
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.DISCUSSION (Today through Friday)...  

Upper ridge is currently over NorCal and will remain through Thursday. This will keep 
generally light terrain driven winds and warm temperatures in place. In this pattern smoke 
and haze will persist with no large scale wind flow to clear things out. The poorest locations 
for smoke will continue near the several ongoing large wildfires. A low pressure trough will 
approach the west coast Thursday afternoon, acting to tighten the pressure gradient along 
the Coastal Range and southern Cascade mountains. This will bring enhanced south winds 
over Shasta county including the Carr fire Thursday afternoon and gusty west winds over the 
Mendocino Complex. Enhanced southwest winds will also be possible over the 

Sierra Friday afternoon as well, These winds may last into Saturday and have issued a Fire 
weather watch to cover the critical fire weather threat possible in this pattern. The Nam also 
shows a weak plume of monsoonal being drawn north Friday morning over the southern 
Coastal range including Lake county and an isolated thunderstorm may be possible. 

&& 

032 FXUS66 KSTO 081102 

AFDSTO 

Area Forecast Discussion 

National Weather Service Sacramento CA 

402 AM PDT Wed Aug 8 2018 

.SYNOPSIS... 

Slightly above normal temperatures through the week. Onshore flow increases Thursday 
through Saturday with breezy winds at times. Smoke from wildfires will continue to impact 
the air quality. 

&& 

.DISCUSSION... Ridge of high pressure remains in control of the region through Thursday. 
This will lead to dry conditions, light terrain driven winds, and warmer temperatures. 
However, smoke from the area wildfires could continue to make for a tricky temperature 
forecast, and may keep temperatures down by a few degrees.  

Smoke and haze will continue to impact interior NorCal, with the latest HRRR smoke model 
showing similar conditions to those experienced on Tuesday. Poor air quality can be 
expected, especially near the several ongoing large wildfires. Make sure to check local air 
quality reports. 

206 FXUS66 KSTO 102153 

AFDSTO 

Area Forecast Discussion 
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National Weather Service Sacramento CA 

253 PM PDT Fri Aug 10 2018 

.SYNOPSIS... 

Near to slightly above normal temperatures through the forecast period. Onshore flow into 
the weekend with locally breezy wind at times. Smoke from wildfires will continue to impact 
air quality, especially over the Northern Sacramento Valley. 

&& 

 

DISCUSSION... 

Improvement to smoke and haze is being seen over the Southern Sacramento/Nrn San 
Joaquin Valley via surface obs and satellite imagery this afternoon. Expect areas in the Delta 
and Southern Sacramento Valley to see lesser smoke over the next few days with onshore 
flow ongoing, areas north and east will continue to see thick haze and smoke, however. The 
poorest locations for smoke will continue near the several ongoing large wildfires.  

C. NWS Special Weather Statement 

The NWS issued a Special Weather Statement on August 4, 2018, pertinent to the discussion 
of wildfire smoke and impacts. Specifically, this statement was to alert the public to dense 
smoke and falling ash throughout the northern California area. This product can be found on 
the Iowa State University Mesonet site.73 

 
73 Iowa State University, Mesonet, NWS Text Products, last accessed 8/31/21 

https://mesonet.agron.iastate.edu/wx/afos/list.phtml
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IV. Transport 

A. HYSPLIT Forward Trajectory (from Fires) 

The forward trajectory tool of the HYSPLIT model was used to indicate how emissions from 
the wildfires were transported toward the monitors. The model was run from each major fire 
for 24 hours from July 26 (or the fire start date) to August 10 using two starting times: 00UTC 
(16PST previous day) and 12UTC (04PST same day). These model runs offer insight into the 
path a hypothetical parcel of smoke would take from each fire. This provides for a 
generalized understanding of smoke transport from a single fire across a region, connecting 
a specific wildfire with smoke in satellite imagery, and finding potential correlations at a site 
through analysis of the intersection of forward and backward trajectories. 

1. Ferguson Fire 

Fire Start Containment Latitude Longitude Total Acres 

Ferguson 7/13/18 11/28/18 37.655 -119.886 96,901 
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2. Natchez Fire 

Fire Start Containment Latitude Longitude Total Acres 

Natchez 7/15/18 1/4/19 41.951 -123.546 38,134 
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3. Klondike Fire 

Fire Start Containment Latitude Longitude Total Acres 

Klondike 7/16/18 11/28/18 42.369 -123.86 175,528 
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4. Taylor Creek Fire 

Fire Start Containment Latitude Longitude Total Acres 

Taylor Creek 7/16/18 10/11/18 42.528 -123.571 52,389 
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5. Carr Fire 

Fire Start Containment Latitude Longitude Total Acres 

Carr 7/23/18 8/30/18 40.654 -122.624 229,651 
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6. Ranch Fire (Mendocino) 

Fire Start Containment Latitude Longitude Total Acres 

Mendocino Complex (Ranch) 7/27/18 9/19/18 39.243 -123.103 410,203 
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7. River Fire (Mendocino) 

Fire Start Containment Latitude Longitude Total Acres 

Mendocino Complex (River) 7/27/18 8/10/18 39.047 -123.120 48,920 
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8. Butte Fire 

Fire Start Containment Latitude Longitude Total Acres 

Butte 7/31/18 8/2/18 39.186 -121.793 1,200 

 

 



300 

 

 

 



301 

 

9. Donnell Fire 

Fire Start Containment Latitude Longitude Total Acres 

Donnell 8/1/18 1/4/19 38.349 -119.929 36,450 
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B. HYSPLIT Backward Trajectory (from Monitor) 

NOAA’s HYSPLIT74 model was used to determine simple back-trajectories showing the path 
that an air parcel took for a specified period of time (here, 36 hours) before reaching each of 
the exceeding monitors at the hour of maximum concentration in the exceeding 8-hour time 
period. Three height levels (red: 100 meters (m), blue: 500m; green: 1000m) were used to 
indicate transport near the surface and in the mid to upper levels of the atmosphere. Tables 
indicate the first hour of the exceeding 8-hour time period and the hour of the maximum 
concentrations within that 8-hour time period. Both PST (Pacific Standard Time) and UTC 
(Universal Coordinated Time) are noted. 

 

1. Calaveras County (San Andreas) 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/28/2018 13 7/28/2018 18 7/28/2018 21 7/29/2018 2 

7/30/2018 13 7/30/2018 16 7/30/2018 21 7/31/2018 0 

7/31/2018 13 7/31/2018 17 7/31/2018 21 8/1/2018 1 

8/2/2018 11 8/2/2018 16 8/2/2018 19 8/3/2018 0 

8/5/2018 12 8/5/2018 16 8/5/2018 20 8/6/2018 0 

8/8/2018 11 8/8/2018 16 8/8/2018 19 8/9/2018 0 

8/9/2018 12 8/9/2018 17 8/9/2018 20 8/10/2018 1 

8/10/2018 11 8/10/2018 18 8/10/2018 19 8/11/2018 2 

 

 

 

 

 

 

 

 

 

 

 
74 HYbrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) 
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July 28, 2018 18PST (7/29/18 02UTC) 

 

July 30, 2018 16PST (7/31/18 00UTC) 

 

July 31, 2018 17PST (8/1/18 01UTC)

 

August 2, 2018 16PST (8/3/18 00UTC) 
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August 5, 2018 16PST (8/6/18 00UTC) 

 

August 8, 2018 16PST (8/9/18 00UTC) 

 

August 9, 2018 17PST (8/10/18 01UTC)

 

August 10, 2018 18PST (8/11/18 02UTC)
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2. Chico / Butte County (Paradise) 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/26/2018 11 7/26/2018 15 7/26/2018 19 7/26/2018 23 

7/27/2018 14 7/27/2018 17 7/27/2018 22 7/28/2018 1 

7/28/2018 13 7/28/2018 16 7/28/2018 21 7/29/2018 0 

7/30/2018 13 7/30/2018 17 7/30/2018 21 7/31/2018 1 

7/31/2018 13 7/31/2018 16 7/31/2018 21 8/1/2018 0 

8/1/2018 14 8/1/2018 18 8/1/2018 22 8/2/2018 2 

8/2/2018 17 8/2/2018 18 8/3/2018 1 8/3/2018 2 

8/7/2018 13 8/7/2018 17 8/7/2018 21 8/8/2018 1 

8/8/2018 12 8/8/2018 16 8/8/2018 20 8/9/2018 0 

8/9/2018 13 8/9/2018 19 8/9/2018 21 8/10/2018 3 

8/10/2018 12 8/10/2018 12 8/10/2018 20 8/10/2018 20 

 

July 26, 2018 15PST (23UTC)

 

July 27, 2018 17PST (7/28/18 01UTC) 
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July 28, 2018 16PST (7/29/18 00UTC)

 

July 30, 2018 17PST (7/31/18 01UTC) 

 

July 31, 2018 16PST (8/1/18 00UTC)

 

August 1, 2018 18PST (8/2/18 02UTC) 
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August 2, 2018 18PST (8/3/18 02UTC)

 

August 7, 2018 17PST (8/8/18 01UTC) 

 

August 8, 2018 16PST (8/9/18 00UTC)

 

August 9, 2018 19PST (8/10/18 03UTC) 
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August 10, 2018 12PST (20UTC)
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3. Sutter Buttes / Sutter County / Feather River AQMD 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/28/2018 16 7/28/2018 21 7/29/2018 0 7/29/2018 5 

7/29/2018 14 7/29/2018 15 7/29/2018 22 7/29/2018 23 

7/30/2018 17 7/30/2018 23 7/31/2018 1 7/31/2018 7 

7/31/2018 13 7/31/2018 19 7/31/2018 21 8/1/2018 3 

8/1/2018 14 8/1/2018 18 8/1/2018 22 8/2/2018 2 

8/3/2018 17 8/3/2018 21 8/4/2018 1 8/4/2018 5 

8/7/2018 17 8/7/2018 18 8/8/2018 1 8/8/2018 2 

8/9/2018 13 8/9/2018 18 8/9/2018 21 8/10/2018 2 

8/10/2018 13 8/10/2018 17 8/10/2018 21 8/11/2018 1 

 

July 28, 2018 21PST (7/29/18 05UTC) 

 

July 29, 2018 15PST (23UTC) 
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July 30, 2018 23PST (7/31/18 07UTC)

 

July 31, 2018 19PST (8/1/18 03UTC) 

 

August 1, 2018 18PST (8/2/18 02UTC) 

 

August 3, 2018 21PST (8/4/18 05UTC) 
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August 7, 2018 18PST (8/8/18 02UTC)

 

August 9, 2018 18PST (8/10/18 02UTC) 

 

August 10, 2018 17PST (8/11/18 01UTC) 
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4. Tuolumne County (Sonora) 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/28/2018 10 7/28/2018 15 7/28/2018 18 7/28/2018 23 

7/29/2018 10 7/29/2018 17 7/29/2018 18 7/30/2018 1 

7/30/2018 11 7/30/2018 17 7/30/2018 19 7/31/2018 1 

7/31/2018 11 7/31/2018 16 7/31/2018 19 8/1/2018 0 

8/2/2018 13 8/2/2018 18 8/2/2018 21 8/3/2018 2 

8/4/2018 9 8/4/2018 14 8/4/2018 17 8/4/2018 22 

8/5/2018 14 8/5/2018 18 8/5/2018 22 8/6/2018 2 

8/6/2018 10 8/6/2018 13 8/6/2018 18 8/6/2018 21 

8/8/2018 11 8/8/2018 14 8/8/2018 19 8/8/2018 22 

8/9/2018 8 8/9/2018 10 8/9/2018 16 8/9/2018 18 

8/10/2018 11 8/10/2018 16 8/10/2018 19 8/11/2018 0 

 

July 28, 2018 15PST (7/28/18 23UTC) 

 

July 29, 2018 17PST (7/30/18 01UTC)
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July 30, 2018 17PST (7/31/18 01UTC)

 

July 31, 2018 16PST (8/1/18 00UTC) 

 

August 2, 2018 18PST (8/3/18 02UTC) 

 

August 4, 2018 14PST (22UTC)
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August 5, 2018 18PST (8/6/18 02UTC)

 

August 6, 2018 13PST (21UTC) 

 

August 8, 2018 14PST (22UTC)

 

August 9, 2018 10PST (18UTC) 
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August 10, 2018 16PST (8/11/18 00UTC)

 

5. Tuscan Buttes / Tehama County 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/27/2018 14 7/27/2018 18 7/27/2018 22 7/28/2018 2 

7/31/2018 14 7/31/2018 21 7/31/2018 22 8/1/2018 5 

8/1/2018 15 8/1/2018 20 8/1/2018 23 8/2/2018 4 

8/2/2018 10 8/2/2018 17 8/2/2018 18 8/3/2018 1 

8/3/2018 12 8/3/2018 16 8/3/2018 20 8/4/2018 0 

8/7/2018 12 8/7/2018 16 8/7/2018 20 8/8/2018 0 

8/8/2018 12 8/8/2018 13 8/8/2018 20 8/8/2018 21 

8/9/2018 21 8/9/2018 22 8/10/2018 5 8/10/2018 6 

8/10/2018 11 8/10/2018 15 8/10/2018 19 8/10/2018 23 
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July 27, 2018 18PST (7/28/18 02UTC)

 

July 31, 2018 21PST (8/1/18 05UTC) 

 

August 1, 2018 20PST (8/2/18 04UTC) 

 

August 2, 2018 17PST (8/3/18 01UTC) 
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August 3, 2018 16PST (8/4/18 00UTC)

 

August 7, 2018 16PST (8/8/18 00UTC) 

 

August 8, 2018 13PST (21UTC) 

 

August 9, 2018 22PST (8/10/18 06UTC) 
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August 10, 2018 15PST (23UTC) 

 

6. Western Part of Nevada County (Grass Valley) / Northern Sierra AQMD 

Date (PST) 

First 
Hour 
(PST) Date (PST) 

Max 
Hour 
(PST) DATE (UTC) 

First 
Hour 
(UTC) Date (UTC) 

Max 
Hour 
(UTC) 

7/26/2018 22 7/26/2018 22 7/27/2018 6 7/27/2018 6 

7/27/2018 0 7/27/2018 1 7/27/2018 8 7/27/2018 9 

7/28/2018 23 7/29/2018 3 7/29/2018 7 7/29/2018 11 

7/29/2018 0 7/29/2018 3 7/29/2018 8 7/29/2018 11 

7/31/2018 17 7/31/2018 23 8/1/2018 1 8/1/2018 7 

8/1/2018 16 8/1/2018 18 8/2/2018 0 8/2/2018 2 

8/2/2018 13 8/2/2018 14 8/2/2018 21 8/2/2018 22 

8/7/2018 14 8/7/2018 17 8/7/2018 22 8/8/2018 1 

8/8/2018 21 8/8/2018 21 8/9/2018 5 8/9/2018 5 

8/9/2018 0 8/9/2018 0 8/9/2018 8 8/9/2018 8 

8/10/2018 13 8/10/2018 20 8/10/2018 21 8/11/2018 4 
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July 26, 2018 22PST (7/27/18 06UTC)

  

July 27, 2018 01PST (09UTC)

July 28, 2018 (7/29/18 03PST 11UTC) (8-
hour start was 7/28/18 23PST) 

 

July 29, 2018 03PST (11UTC) (8-hour start 
was 00PST) 
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July 31, 2018 23PST (8/1/18 07UTC)

 

 

August 1, 2018 18PST (8/2/18 02UTC) 

 

August 2, 2018 14PST (22UTC) August 7, 2018 17PST (8/8/18 01UTC) 
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August 8, 2018 21PST (8/9/18 05UTC)

 

August 9, 2018 00PST (08UTC) 

 

August 10, 2018 20PST (8/11/18 04UTC) 
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V. NOAA Smoke Text Products75 

The NOAA Smoke Text Product is a text-based analysis of data from multiple satellites.  
These products are used to give an overall view of smoke origins, current locations, and 
potential transport, and can supplement information from other media. Observations are 
generally recorded twice each day, although not all are shown here since they do not always 
provide new information. The majority of these reports highlight the large amounts of smoke 
issued on an almost daily basis and their impacts on California and the rest of the U.S. 
Individual areas at the county level are not specifically noted. 

 

 
75 NOAA Hazard and Mapping System (HMS), Fire and Smoke Text Product, last accessed 8/31/21 

https://www.ssd.noaa.gov/PS/FIRE/smoke.html
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VI.  Media Reports 

Examples of traditional news and social media accounts of wildfires and smoke impacts, 
arranged by type of media and date. Due to the amount of information available, not all 
available articles are provided. 

a. News media 

Wall Street Journal, Wildfire Drives Tourists from Yosemite, Takes Local Economy with it, 
https://www.wsj.com/articles/wildfire-drives-tourists-from-yosemite-takes-local-economy-
with-it-1532683800, July 27, 2018, last accessed 8/30/21 

SFGate, Mendocino fires combine, moving into Lake County and forcing evacuations, 
https://www.sfgate.com/california-wildfires/article/Mendocino-County-Lake-County-combine-
Steele-Fire-13113547.php, July 28, 2018, last accessed 8/30/21 

https://www.capradio.org/articles/2018/07/30/what-to-know-about-air-quality-during-fire-
season/ 

General article regarding air quality, AQI, what to do 

https://www.chicoer.com/2018/07/30/butte-county-air-quality-deteriorates-to-unhealthy-
levels/ 

https://www.wsj.com/articles/wildfire-drives-tourists-from-yosemite-takes-local-economy-with-it-1532683800
https://www.wsj.com/articles/wildfire-drives-tourists-from-yosemite-takes-local-economy-with-it-1532683800
https://www.sfgate.com/california-wildfires/article/Mendocino-County-Lake-County-combine-Steele-Fire-13113547.php
https://www.sfgate.com/california-wildfires/article/Mendocino-County-Lake-County-combine-Steele-Fire-13113547.php
https://www.capradio.org/articles/2018/07/30/what-to-know-about-air-quality-during-fire-season/
https://www.capradio.org/articles/2018/07/30/what-to-know-about-air-quality-during-fire-season/
https://www.chicoer.com/2018/07/30/butte-county-air-quality-deteriorates-to-unhealthy-levels/
https://www.chicoer.com/2018/07/30/butte-county-air-quality-deteriorates-to-unhealthy-levels/
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Mercury News, Why planes can’t fight Shasta’s deadly Carr Fire, 
https://www.mercurynews.com/2018/07/30/why-planes-cant-fight-shastas-deadly-carr-fire/, 
July 30, 2018, last accessed 8/30/21 

MyMotherLode.com, Update: Ferguson Fire Nearing Tuolumne County Line, 
https://www.mymotherlode.com/news/local/379475/ferguson-fire-nearing-tuolumne-county-
line.html, July 31, 2018, last accessed 8/30/21 

NPR, Homes threatened by new fires in northern California, 
https://www.ctvnews.ca/world/homes-threatened-by-new-fires-in-northern-california-
1.4035910, August 1, 2018, last accessed 8/30/21 

Siskiyou Daily News, Toxins fill smoky air, relief nowhere in sight, August 2, 2018, last 
accessed 9/1/21 

NCJ, Wildfire Smoke Likely to Impact Air Quality, August 2, 2018, last accessed 9/1/21 

The Guardian, Wildfire smoke: experts warn of ‘serious health effects’ across western US, 
August 2, 2018, last accessed 9/1/21 

ABC7 News, Fire smoke impacts Bay Area, officials encourage residents to prepare, August 
3, 2018, last accessed 9/1/21 

MyMotherLode.com, Heavy Smoke Inundates Mother Lode, August 3, 2018, last accessed 
9/1/21 

 

 

https://www.mercurynews.com/2018/07/30/why-planes-cant-fight-shastas-deadly-carr-fire/
https://www.mymotherlode.com/news/local/379475/ferguson-fire-nearing-tuolumne-county-line.html
https://www.mymotherlode.com/news/local/379475/ferguson-fire-nearing-tuolumne-county-line.html
https://www.ctvnews.ca/world/homes-threatened-by-new-fires-in-northern-california-1.4035910
https://www.ctvnews.ca/world/homes-threatened-by-new-fires-in-northern-california-1.4035910
https://www.siskiyoudaily.com/news/20180802/toxins-fill-smoky-air-relief-nowhere-in-sight
https://www.northcoastjournal.com/NewsBlog/archives/2018/08/02/wildfire-smoke-likely-to-impact-air-quality
https://www.theguardian.com/world/2018/aug/02/wildfire-events-air-quality-health-issues-in-western-us
https://abc7news.com/bay-area-wildfire-smoke-smoky-skies-over-california-wildfires/3878994/
https://www.mymotherlode.com/news/local/380182/heavy-smoke-inundates-mother-lode.html
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Pacific Standard, California’s fires are affecting cities’ air quality dozens of miles away, 
https://psmag.com/environment/californias-fires-are-affecting-cities-air-quality-dozens-of-
miles-away, August 3, 2018, last accessed 8/30/21 

 

 

 

https://psmag.com/environment/californias-fires-are-affecting-cities-air-quality-dozens-of-miles-away
https://psmag.com/environment/californias-fires-are-affecting-cities-air-quality-dozens-of-miles-away
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Victor Valley News Group, Smoke advisory in effect through Sunday for the Victor Valley, 
https://www.vvng.com/smoke-advisory-in-effect-through-sunday-for-the-victor-valley/, 
August 4, 2018, last accessed 8/30/21 

NBC News, Large portions of Yosemite National Park remain closed as heavy smoke lingers, 
August 5, 2018, last accessed 8/30/21 

https://www.vvng.com/smoke-advisory-in-effect-through-sunday-for-the-victor-valley/
https://www.nbcnews.com/news/us-news/large-portions-yosemite-national-park-remain-closed-heavy-smoke-lingers-n897781
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https://www.actionnewsnow.com/content/news/Unhealthy-Air-Warnings-in-Place-for-
Tehama-County--490183231.html 

https://www.actionnewsnow.com/content/news/Unhealthy-Air-Warnings-in-Place-for-Tehama-County--490183231.html
https://www.actionnewsnow.com/content/news/Unhealthy-Air-Warnings-in-Place-for-Tehama-County--490183231.html
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Chico Enterprise-Record, Distant fires wreck local air quality, August 5, 2018, last accessed 
9/1/21 

 

 

 

 

https://www.chicoer.com/2018/08/05/sunday-update-local-air-quality-unhealthy-due-to-distant-fires/
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SFGate, Historic California resort burns in raging Donnell Fire north of Yosemite, 
https://www.sfgate.com/california-wildfires/article/Donnell-Fire-Dardanelle-Resort-Highway-
108-Sonora-13135455.php, August 6, 2018, last accessed 8/30/21 

Sierra Sun, Smoke from California wildfires lingering in Lake Tahoe Basin, August 7, 2018, last 
accessed 9/1/21 

 

 

 

Washington Post, Wildfire smoke is wreaking havoc on air quality in the Western U.S., August 
7, 2018, last accessed 9/1/21 

High Country News, Where there’s smoke, there’s suffering, August 7, 2018, last accessed 
9/1/21 

https://www.sfgate.com/california-wildfires/article/Donnell-Fire-Dardanelle-Resort-Highway-108-Sonora-13135455.php
https://www.sfgate.com/california-wildfires/article/Donnell-Fire-Dardanelle-Resort-Highway-108-Sonora-13135455.php
https://www.sierrasun.com/news/smoke-from-california-wildfires-lingering-in-lake-tahoe-basin/
https://www.washingtonpost.com/news/capital-weather-gang/wp/2018/08/07/wildfire-smoke-is-wreaking-havoc-on-the-air-quality-in-the-western-u-s/
https://www.hcn.org/articles/wildfire-where-theres-wildfire-smoke-theres-suffering-staying-indoors
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ABC30 News, Smoke from several California wildfires trapped in the Central Valley, August 8, 
2018, last accessed 9/1/21 

 

 

 

 

Reno Gazette-Journal, Twitter can be useful? Science says tweets reliably track wildfire air 
pollution, August 8, 2018, last accessed 9/1/21 

ABC10 News, Smoke can keep temps a bit cooler than usual, August 8, 2018, last accessed 
9/1/21 

ActionNewsNow.com, Falling ash rains toxic chemicals across north state, August 9, 2018, 
last accessed 9/1/21 

https://www.rgj.com/story/life/outdoors/2018/08/08/study-tweets-can-reliably-forecast-where-smoke-harm-air-quality/936970002/
https://www.rgj.com/story/life/outdoors/2018/08/08/study-tweets-can-reliably-forecast-where-smoke-harm-air-quality/936970002/
https://www.abc10.com/article/weather/smoke-can-keep-temps-a-bit-cooler-than-usual/103-581710273
https://www.actionnewsnow.com/content/news/Falling-Ash-Rains-Toxic-Chemicals-Across-the-North-State-490354501.html
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Mashable.com, Wildfire smoke from California has reached New York City, 3,000 miles away, 
August 9, 2018, last accessed 9/1/21 

https://mashable.com/article/smoke-california-wildfires-east-coast
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Time, Inc., Smoke From California Wildfires Is Reaching the East Coast. Here's What That 
Means for the Air Near You, August 10, 2018, last accessed 8/30/21 

NPR, In Parts Of California Blanketed With Wildfire Smoke, Breathing Is 'A Chore', August 
10, 2018, last accessed 8/30/21 

b. Social media 

1. District, County, State, and News Accounts 

https://time.com/5364151/california-wildfire-smoke-east-coast/
https://time.com/5364151/california-wildfire-smoke-east-coast/
https://www.npr.org/sections/health-shots/2018/08/10/637704465/in-parts-of-california-blanketed-with-wildfire-smoke-breathing-is-a-chore


359 

 

 

 

 



360 

 

 

 

 

 



361 

 

 

 



362 

 

 

 

 



363 

 

 

 



364 

 

 

 



365 

 

 

 

 



366 

 

 



367 

 

 



368 

 

 

 

2. Citizen Accounts 
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c. Other Information Sources 

Earth Observatory, Wildfires Blanket Western States with Smoke, 
https://earthobservatory.nasa.gov/images/92517/wildfires-blanket-western-states-with-
smoke, July 31, 2018, last accessed 8/30/21 

Space.com, Wildfire Smoke Blankets California in Satellite Photo, 
https://www.space.com/41326-california-wildfires-smoke-satellite-photo.html, July 31, 2018, 
last accessed 8/30/21 

Phys.org, Image: Smoke obscuring large portions of Northern California and Oregon, August 
3, 2018, last accessed 9/1/21 

Weathernation.com, Western Fires Causing Air Quality Concerns, August 3, 2018, last 
accessed 9/1/21 

Weather Underground, Wildfire Smoke Causing Hazardous Air Quality in Western U.S., 
August 6, 2018, last accessed 8/30/21 

pinpoint 

https://earthobservatory.nasa.gov/images/92517/wildfires-blanket-western-states-with-smoke
https://earthobservatory.nasa.gov/images/92517/wildfires-blanket-western-states-with-smoke
https://www.space.com/41326-california-wildfires-smoke-satellite-photo.html
https://phys.org/news/2018-08-image-obscuring-large-portions-northern.html
https://www.weathernationtv.com/news/western-fires-causing-air-quality-concerns-western-united-states/
https://www.wunderground.com/cat6/Wildfire-Smoke-Causing-Hazardous-Air-Quality-Western-US
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