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I. Introduction 

I.a.  Overview 

On April 19, 2021, the Tahoe National Forest (TNF) unit of the U.S. Forest Service (USFS) 
conducted a prescribed fire (hereafter referred to as the Deadwood Project April 19 
prescribed fire) as part of the Deadwood Vegetation Management and Fuels Reduction 
Project (Deadwood Project) in Placer County, California. Smoke from this prescribed fire was 
transported overnight to the Grass Valley area in Nevada County, California, and impacted 
the Grass Valley-Litton Building PM2.5 monitor (Grass Valley monitor or monitoring site) 
operated by Northern Sierra Air Quality Management District (NSAQMD) early the following 
morning, causing an exceedance of the 2012 annual PM2.5 National Ambient Air Quality 
Standard (NAAQS) on April 20, 2021. California Air Resources Board (CARB) and NSAQMD 
are submitting this demonstration, prepared collaboratively with a team of staff from the 
EPA and further supported by the Placer County Air Pollution Control District (PCAPCD) 
USFS, justifying exclusion of the data in Table 1 below from regulatory decision-making. 

Table 1. Exceedance monitor, date, and concentration for this demonstration. 

Date Monitoring Site Concentration 
(µg/m3) 

April 20, 2021 Grass Valley (06-057-0005) 15.8 

On September 19, 2023, CARB and NSAQMD submitted an Initial Notification for this event 
to the EPA. The request indicated that the data identified in Table 1 was impacted by smoke 
from a prescribed fire and requested review of the event under the case-by-case provision 
at 40 CFR 50.14(a)(1)(i)(F). Table 2 below shows the impact of exclusion of the data on the 
design value (DV) for Nevada County, an attainment area for the 2012 annual PM2.5 NAAQS. 
On October 18, 2023, the EPA issued a response to the Initial Notification, requesting 
submission of this demonstration no later than January 12, 2024. The Initial Notification and 
the EPA’s response are included in Appendix A of this demonstration. 

Table 2. Grass Valley 2020-2022 DVs for the 2012 annual PM2.5 NAAQS. 

Monitoring 
Site 

2020-2022 DV without 
EPA Concurrence (µg/m3) 

2020-2022 DV with EPA 
Concurrence (µg/m3) 

Grass Valley 
(06-057-0005) 

9.6 9.6* 

*Note: exclusion of the data in Table 1 above results in a decrease of 0.01 µg/m3 to the 
DV before rounding. After rounding, the DVs are the same. See 40 CFR part 50, 
Appendix N, §4.3 and §4.4. These DVs include other data flagged as affected by 
wildfires in the 2020-2022 period that may also be eligible for exclusion. 

As described in the Initial Notification, the Grass Valley monitor is located in Nevada County, 
within NSAQMD’s jurisdiction, which is classified as unclassifiable/attainment for the 2012 
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annual PM2.5 NAAQS, and this event does not currently have regulatory significance for a 
specific action under that NAAQS. However, as of this date, no agency has prepared and 
submitted a demonstration for a prescribed fire smoke event to the EPA for review since the 
2016 Exceptional Events Rule (EER) revisions were finalized. Therefore, CARB, NSAQMD, 
and the EPA jointly believe there is a compelling interest in developing a demonstration for 
a prescribed fire event with respect to the existing 2012 annual PM2.5 NAAQS, to both 
provide an example for air and land management agencies of such a demonstration and to 
help identify any challenges for agencies in the demonstration preparation process, for both 
the current and proposed revised annual PM2.5 NAAQS. As such, this demonstration is being 
submitted to the EPA for review under the case-by-case provision in 40 CFR 50.14(a)(1)(i)(F). 
In addition, while this event does not impact the DV for the 2012 annual PM2.5 NAAQS, it is 
possible that a demonstration for this type of event would be needed under the proposed 
revisions to the annual PM2.5 NAAQS, once finalized. For these reasons, a team of staff at the 
EPA have assisted CARB and NSAQMD in preparing this demonstration; we request that 
independent staff at the EPA, who did not assist in the preparation of this demonstration, 
review and evaluate it and determine whether to concur.  

The EPA has outlined requirements for demonstrations for prescribed fire events in the EER 
and has further clarified those requirements in a guidance document, “Exceptional Events 
Guidance: Prescribed Fire on Wildland that May Influence Ozone and Particulate Matter 
Concentrations” (issued in 2019, hereafter referred to as the Prescribed Fire Guidance). The 
Prescribed Fire Guidance also refers to a separate EPA-issued guidance document, 
“Guidance on the Preparation of Exceptional Events Demonstrations for Wildfire Events that 
May Influence Ozone Concentrations” (issued in 2016, hereafter referred to as the Wildfire 
Ozone Guidance), for outlining certain requirements that apply to both prescribed fires and 
wildfires. This demonstration will describe how this event meets the requirements of the EER 
as described in regulation and both guidance documents, as applicable.  

I.b.  Background – Geography/Topography 

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 or air quality management districts.   

Both NSAQMD, which operates the affected monitor, and the central portion of PCAPCD, 
which has jurisdiction over the area where the prescribed fire was conducted, are located in 
the Mountain Counties Air Basin (MCAB). (The eastern portion of PCAPCD is located in the 
Lake Tahoe Air Basin, while the western portion is located in the Sacramento Valley Air 
Basin.) The MCAB, which extends from Plumas County in the north to Mariposa County in 
the south, lies along a portion of the Sierra Nevada mountain range, close to or contiguous 
with the Nevada border, and covers an area of roughly 11,000 square miles. Elevations 
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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 elevation in the Sierra Nevada 
Mountains, 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 winds 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.1 

NSAQMD’s jurisdiction 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 Yuba County in the Sacramento Valley Air Basin. Nevada County 
has a population of approximately 100,000 with more than 80 percent of the population in 
the western portion of the county. The largest town in the western portion of the county is 
Grass Valley, with an estimated population of 12,817 as of 2019. Grass Valley is at an 
elevation of 2,500 ft in the lower western Sierra Foothills.2  

Placer County is located generally northeast of the San Francisco Bay Area and southwest of 
Reno, Nevada. The county encompasses 1,506.5 square miles (including 82.5 square miles 
of water) or 964,140 acres (including 52,780 acres of water) and is bounded by Nevada 
County to the north, the State of Nevada to the east, El Dorado and Sacramento counties to 
the south, and Sutter and Yuba counties to the west.3 The southwestern portion of the 
county includes suburban regions of the greater Sacramento area, while the northeastern 
area contains part of the Lake Tahoe Basin and portions of three national forests, including 
the Tahoe National Forest. A map showing Placer and Nevada Counties and the City of 
Grass Valley in relation to San Francisco, Sacramento, and Reno is shown in Figure 1.  

Although characterized by warm, dry summers and wet winters, the regions of the MCAB 
exhibit considerable climatic diversity. The high-country region and Sierra Nevada 
mountains receive heavy snowfall during the winter, while weather in the valley areas is 
usually milder, with the foothill areas exhibiting winter climatic conditions approximating the 
high-country region and summer conditions closer to those in the valley areas. 
Predominately the surface winds in the MCAB vary from the valley through the foothills into 
the high-country region. During the spring, summer and fall seasons, temperature 
inversions are a normal occurrence, reducing dispersion of smoke and other air pollutants.4 

 

1 Exceptional Events Demonstration for Ozone Exceedances – Northern California 2020 Wildfire Events, 
California Air Resources Board, November 18, 2021, pp. 8-9. 
2 Exceptional Events Demonstration for Ozone Exceedances – Northern California 2020 Wildfire Events, 
California Air Resources Board, November 18, 2021, p. 11.  
3 Placer County Air Pollution Control District Smoke Management Program, adopted December 13, 2001, p. 3.  
4 Placer County Air Pollution Control District Smoke Management Program, adopted December 13, 2001, p. 3.  
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I.c.  Background – Monitoring 

The CARB Primary Quality Assurance Organization (PQAO) is comprised of 32 of the 35 air 
districts in California; both NSAQMD and PCAPCD are part of the CARB PQAO. NSAQMD 
has operated ambient PM2.5 monitors at the Grass Valley monitoring site since 1999. The site 
is generally located northeast of the downtown area and southwest of Nevada City, 
generally to the west of California Highway 49 (see Figure 2). 

Initially, monitoring was accomplished through a filter-based Federal Reference Method 
(FRM) monitor, which collected a 24-hour sample once every 6 days. This monitor had good 
completeness statistics until the fourth quarter of 2020, at which time all the remaining 
quarters were considered incomplete until it shut down in September of 2021. Meanwhile, 
in late 2017, NSAQMD installed a continuous Federal Equivalency Method (FEM) at the 
same site, after concentrations in 2013-2015 triggered a requirement for daily sampling at 
the site. The FEM became the primary monitor at the site in 2020, with the FRM monitor 

Figure 1. Map of Nevada and Placer counties, the Mountain County Air Basin, and the City of Grass Valley 
and surrounding areas.  
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transitioning to supplementary. The FEM monitor collects hourly concentration data, and 
was operating in April 2021, including on April 20, 2021. 

There are numerous other regulatory PM2.5 monitoring sites within 60 miles of Grass Valley 
(see Figure 3), operated by CARB or other districts within the CARB PQAO. Most of these 
sites are outside of the MCAB, in either the Sacramento Valley Air Basin or the Lake Tahoe 
Air Basin, where concentrations can differ substantially from one another due to the variable 
and complex terrain. The Sacramento Valley monitors tend to report higher concentrations 
than the Grass Valley site on an annual basis. The 2020-2022 annual and 24-hour PM2.5 DVs 
for Grass Valley and the four closest regulatory monitors are presented in Table 3.  

 

 

Grass Valley 
Monitoring 

Site 

Figure 2. Map of the Grass Valley site. 
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Table 3. 2020-2022 PM2.5 DVs and 2022 annual average for sites near the Grass 
Valley monitoring site. 

Site 24-hour DV 
(µg/m3) 

Annual DV 
(µg/m3) 

2022 annual average 
(µg/m3) 

Grass Valley 62 9.6 5.9 
Auburn-Atwood 65 9.8 7.4 
Yuba City 55 13.8 10.7 
Roseville 40 10.9 7.9 
Folsom-Natoma St 27* 9.1* 6.4 

* Indicates that the data is incomplete, which may influence DVs. Source: The 
EPA’s Air Quality System (AQS) database.  

Figure 3. PM2.5 monitoring sites located in areas around the Grass Valley site. Grass Valley and the 
four closest monitors are labeled. Source: Interactive Map of Air Quality Monitors at 
https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-monitors. 

Grass Valley 

Auburn-Atwood 

Yuba City 

Folsom-Natoma St 

N 

Roseville 

https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-monitors
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I.d.  Background – Emissions 

As a largely rural county, Nevada County has fewer anthropogenic sources of PM2.5 than 
more populated areas of the state. A review of 2020 National Emissions Inventory (NEI) 
data5 for Nevada County shows that there are 15 point sources of PM2.5 totaling 9.1 tons of 
emissions per year. Area sources contribute a total of 1,140.2 tons of PM2.5 emissions per 
year; emissions from wildfires and prescribed fires make up about 25% of the area source 
total, while emissions from residential wood combustion represent another 29%. Other 
contributing area sources include mobile sources, agricultural activity, dust, and other fuel 
combustion, among others. Placer County has more populated areas than Nevada County 
does, including suburbs of Sacramento County. The total point source emissions of PM2.5 in 
Placer County are 136.3 tons per year, while area sources contribute 2,534.5 tons per year. 
Smoke from wildfires and prescribed fires contribute about 6% of the total emissions, while 
smoke from residential wood combustion makes up 26% of the total. Other contributing 
area sources in Placer County include mobile sources, open burning of vegetative debris, 
various industrial processes, and dust.  

  

 

5 Data is available through the Online 2020 NEI Data Retrieval Tool, which can be accessed through a link from 
the webpage at https://www.epa.gov/air-emissions-inventories/2020-national-emissions-inventory-nei-data.   

https://www.epa.gov/air-emissions-inventories/2020-national-emissions-inventory-nei-data
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II. Narrative Conceptual Model 

This section addresses the EER requirement at 40 CFR 50.14(c)(3)(iv)(A), which requires a 
narrative conceptual model that describes the event causing the exceedance and a 
discussion of how emissions from the event led to the exceedance at the affected monitor. 
In addition, this section includes a summary of how mitigation requirements in 40 CFR 
51.930(a) were addressed.  

II.a.  Event Progression and Emission Impacts 

On April 19 and 20, 2021, the American River Ranger District on the USFS TNF conducted 
prescribed fires as part of the Deadwood Project. The goals of the Deadwood Project 
include reduction of the existing fuel load to decrease fire hazards in the area, enhancing 
wildlife habitat, and reintroducing fire into a fire-adapted ecosystem. The Deadwood Project 
is further described in the Deadwood Vegetation Management and Fuels Reduction Project 
Environmental Assessment (Deadwood Project EA).6 The Deadwood Project EA specifically 
emphasizes the need to decrease the potential for severe wildfire effects within the project 
area and beyond; the need for reductions in stand density to improve forest resilience to 
insect, disease, and drought-induced mortality; and the desire to increase tree species 
diversity and enhance stand structural diversity to develop healthy and resilient forest 
stands.  

The Deadwood Project EA outlines the need for action in this specific region of the Tahoe 
National Forest, in the broader context of the land management objectives outlined in the 
Tahoe National Forest Land and Resource Management Plan, issued in 1990, as amended 
by the Sierra Nevada Forest Plan Record of Decision (2004). The objectives highlighted in 
these plans are further described in Sections IV. Human Activity Unlikely to Recur at a 
Particular Location and V. Not Reasonably Controllable or Preventable of this 
demonstration. The Deadwood Project Area is divided into several different units; the 
Deadwood Project prescribed fires that took place on April 19 and 20, 2021 occurred within 
Units 19, 22, 23, and 24, on the northern side of the project area. See Figure 4. 

The fires were conducted under the PCAPCD Smoke Management Program (SMP). The 
PCAPCD SMP is a CARB-approved SMP under the California Health and Safety Code 
Section 41856, through the promulgation of guidelines in the California Code of 
Regulations Title 17. The Title 17 guidelines outline the state requirements for air district 
SMPs and are considered a state-certified SMP for purposes of the EPA EER. The PCAPCD 
SMP, in combination with the PCAPCD burn regulation, outlines the requirements for burn 
permits, burn registration and reporting, a burn authorization system, smoke management 

 

6 Environmental Assessment for Deadwood Vegetation Management and Fuels Reduction Project, USDA 
Forest Service, Pacific Southwest Region, May 2011. 
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resources, district resources, and inspection and enforcement. As part of the PCAPCD’s 
SMP, a smoke management plan is required for the project. The Deadwood Phase I Smoke 
Management Plan, which included Units 19, 22, 23, and 24, was approved by PCAPCD on 
October 19, 2020, and was in effect during the April 19, 2021, burn. More information 
regarding the California and Placer County SMPs and the Deadwood Phase I Smoke 
Management Plan can be found in Section V. Not Reasonably Controllable or Preventable of 
this demonstration.  

According to burn documentation submitted in the California Prescribed Fire Information 
Reporting System (PFIRS),7 the USFS requested authorization on April 18, 2021, to conduct 
underburns of Deadwood Project Units 23 (105 acres) and 24 (202 acres), near the town of 
Foresthill, California, on April 19, 2021. Per information in PFIRS, the requests were 
submitted at 1:29pm on April 18, 2021, and approved at 3:31pm the same day. On April 19, 
2021, the USFS began conducting a burn of these two units (referred to as the Deadwood 
Project April 19 prescribed fire). MODIS Terra fire detections indicate that the fire was 

 

7 PFIRS can be accessed at https://ssl.arb.ca.gov/pfirs/.  

Figure 4. Map of the Deadwood Project Units 1-24. 

https://ssl.arb.ca.gov/pfirs/
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ignited prior to 11:15 a.m. Pacific Standard Time (PST).8 Based on MODIS fire detections 
measured overnight between April 19 to April 20, 2021, residual burning continued into the 
evening and overnight hours. Additional burns within the Deadwood Project were 
conducted the next day on April 20, 2021, on Units 19 and 22 (referred to as the Deadwood 
Project April 20 prescribed fire), per information reported in PFIRS. Figure 5 shows a map of 
prescribed fire locations from PFIRS for all four units, in relation to the Grass Valley 
monitoring site and the town of Foresthill. The burn units are approximately 30-35 km (18-
22 miles) south-east of the monitor location, with an approximate center-point of 39.1140 
degrees north latitude and 120.7340 degrees west longitude.  

Due to local meteorological patterns and topography influences, as shown by the National 
Oceanic and Atmospheric Administration (NOAA) Hazard Mapping System (HMS) smoke 
contours and HYSPLIT trajectory modeling found in Section III. Clear Causal Relationship of 
this demonstration, smoke from the fires conducted on April 19, 2021, was transported to 
the northwest late that evening. This smoke reached the Grass Valley area early in the 
morning hours on April 20, 2021, and caused increased concentrations of PM2.5 at the 
ground level, including at the regulatory PM2.5 monitor, for several hours on April 20, 2021. 
Figure 6 shows the hourly PM2.5 concentrations measured at the monitoring site between 

 

8 In April 2021, the local time zone for the Grass Valley area was Pacific Daylight Time (PDT). However, for consistency in 
analyses of technical data, this demonstration will use PST throughout the document. The offset from PDT to PST is one 
hour later (i.e., 12:00 PM in PST is 1:00 PM in PDT). 

Grass Valley Monitor 

Location 
of Burns 

Foresthill 
N 

2 MILES 

Figure 5. Location of burns on April 19 and 20, 2021, as identified in PFIRS. 
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April 15 and April 25, 2021, with the hours on April 20, 2021 highlighted in red. As seen in 
the figure, hourly concentrations increased substantially around 1:00 a.m. PST and 
remained clearly elevated until approximately 10:00 a.m. PST, when the smoke cleared. 
Based on the timing of the elevated concentrations in the early morning, before additional 
fire activity would have begun in the area on April 20, the prescribed burns that took place 
on April 20, 2021 do not appear to have contributed to the elevated concentrations.  

II.b.  Mitigation of the Event 

As described in 40 CFR 51.930(a), states requesting to exclude data due to exceptional 
events must take appropriate and reasonable actions to protect public health from 
exceedances or violations of the national ambient air quality standards. These include 
providing for, at a minimum, prompt public notification whenever concentrations are 
expected to exceed a NAAQS, public education on actions individuals may take to reduce 
exposures to unhealthy air quality during events, and implementation of appropriate 
measures to protect public health from event-caused exceedances or violations of the 
NAAQS. 

Figure 6. Hourly concentrations measured at the Grass Valley FEM monitor between April 15 
and April 25, 2021. 
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With respect to public notification and public education, USFS issued a news release that 
was sent to local air quality districts, including NSAQMD and PCAPCD, as well as several 
local media representatives, on April 18, 2021. This news release identified that the USFS 
TNF American River Ranger District would be conducting prescribed burns for the 
Deadwood Project over the course of the following week. USFS also issued a notice of the 
prescribed fires that was shared via the USFS TNF Twitter account (@Tahoe_NF) on April 19, 
2021. This notice indicated that smoke from prescribed fire operations may settle into 
valleys in the evening and lift in the morning, similar to the pattern observed in PM2.5 data at 
the Grass Valley site. The prescribed fire notice also identified several protective measures 
that individuals should take to reduce smoke exposure as needed, including limiting 
outdoor activities, avoiding strenuous outdoor activity and remaining indoors, and 
considering temporarily relocating or closing all doors and windows on the day of 
prescribed fire activities. Documentation of the email and notice is available in Appendix B. 

With respect to implementation of measures to protect public health, as previously noted, 
these fires were conducted under the State of California and Placer County SMPs. The Placer 
County SMP requires incorporation of several mitigation measures, including an evaluation 
of burn alternatives and descriptions of smoke mitigation techniques to be applied to the 
fire, into the smoke management plan for the burn. The Deadwood Phase I Smoke 
Management Plan included evaluation of hand thinning/pile burn/chipping as alternatives 
to burning and a description of why the alternatives were not used; it also included a smoke 
mitigation section that discussed use of a test fire, weather monitoring, and potential 
discontinuation of ignition and initiation of mop up if smoke conditions are unfavorable. The 
Smoke Management Plan also included a review of smoke-sensitive locations near the burn 
and potential smoke impacts in these areas. See Appendices C and E.  More information 
regarding the State of California and Placer County SMPs and the Deadwood Phase I Smoke 
Management Plan can be found in Section V. Not Reasonably Controllable or Preventable of 
this demonstration. 

II. Conclusion 

The conceptual model above shows how the smoke from the Deadwood Project April 19 
prescribed fire, which took place on April 19, 2021, and was needed to achieve land 
management objectives consistent with the requirements in the EER, led to the exceedance 
of the 2012 annual PM2.5 NAAQS on April 20, 2021. Emissions from the prescribed fire on 
April 19, 2021, were transported to the Grass Valley area overnight due to local 
meteorological patterns and topography influences and caused elevated concentrations at 
the monitor between 1:00 a.m. and 10:00 a.m. PST. Efforts to mitigate impacts of the 
prescribed fire emissions on public health included public notification and education, as 
well as smoke mitigation measures required by the SMP. This demonstration requests 
concurrence on the exceedance of the 2012 annual PM2.5 NAAQS measured at the Grass 
Valley site on April 20, 2021 for exclusion from regulatory decision making.  
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III. Clear Causal Relationship 

This section addresses the EER requirements at 40 CFR 50.14(c)(3)(iv)(B) by showing 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, and at 40 CFR 50.14(c)(3)(iv)(C) by 
providing analyses comparing the claimed event-influenced concentrations to 
concentrations at the same monitoring site at other times. The Prescribed Fire Guidance 
and Wildfire Ozone Guidance outline the expected components of a clear causal 
relationship portion of a demonstration. These include a comparison of the event-related 
concentration to historical concentrations, evidence that the emissions from the prescribed 
fire were transported to the monitor, and evidence that the prescribed fire emissions 
affected the monitor. 

III.a.  Comparison to Historical Concentrations 

The historical data analysis section of this demonstration will focus on 2018 – 2022 PM2.5 
FEM data from the Grass Valley site FEM monitor. As discussed above, the FRM monitor 
only operated every 6th day and did not sample on the day of the exceptional event (April 

Figure 7. Plot of 24-hour PM2.5 concentrations measured by the Grass Valley FEM monitor during 
2018-2022 versus measurement date. 
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20, 2021). Furthermore, the poor data completeness of the FRM from the fourth quarter of 
2019 through the remainder of its operation limits the usability of the data. The FEM 
monitor reported hourly data and was more reliable during this period but since the FEM 
only started operation in December of 2017, 2018 was the first complete year of data. 2022 
data were included in these analyses so that the duration of the dataset included at least 5 
years. 

Figure 7 plots the 2018 through 2022 24-hour PM2.5 concentrations. The concentrations are 
generally well below 20 µg/m3 except during the “fire season,” or the period from mid-July 
through mid-November. This period is characterized by many elevated concentrations, most 
of which have been flagged in the EPA’s Air Quality System (AQS) as being influenced by 
wildfire smoke. Also, some elevated 24-hour values that were not flagged were likely also 
caused by smoke; the dates of elevated concentrations align with well-known major 
wildfires that occurred in California in the 2017-2022 period.  

Figure 8 shows this same data but plots each year separately and provides an average value 
for each day as well as the 99th percentile value when all flagged days are included in the 

Figure 8. Time series plot of PM2.5 concentrations at Grass Valley for each year between 2018-
2022. 
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dataset and when all flagged days are removed. Although the concentration for the 
demonstration event date is well below both 99th percentile lines, it is higher than any other 
springtime (March through May) 24-hour concentration.  

Table 4 provides the rank and percentile for the event concentration during the 1-yr and 5-
yr periods. The rank and percentile values are above the 90th percentile, but below the 99th 
percentile value; this is likely due to other high concentrations measured during wildfire 
season. 

Table 4. Rank and percentile of the event 24-hour concentration, in comparison to other 24-hour 
concentrations measured over 1-year and 5-year periods. 

Event Date 
Concentration 

(µg/m3) 1-year Rank 
1-year 

Percentile 5-year Rank 
5-year 

Percentile 
2021-04-20 15.8 28 92 107 94 

Table 5 shows the monthly statistics for the PM2.5 concentrations at this monitoring site for 
2018 through 2022. If all the flagged data are kept in the dataset, March through June has 
the lowest average daily PM2.5 concentrations in this 5-year period. In fact, there was only 
one exceedance and one flag in these months, and those are due to the event 
concentration. 

Table 5. Monthly statistics for the PM2.5 concentrations at the Grass Valley site (2018-2022). 
“Exceedances” are days with 24-hour concentrations that exceeded the annual PM2.5 NAAQS. 

Month 

Average 
No Flags 
(µg/m3) 

Average 
(µg/m3) 

Maximum  
No Flags 
(µg/m3) 

Maximum 
(µg/m3) 

Standard 
Deviation 
No Flags 
(µg/m3) 

Standard 
Deviation 

(µg/m3) 
Number of 

Exceedances 
Number 
of Flags 

Jan 5.4 5.4 16.1 16.1 3.2 3.2 5 0 
Feb 5 5 12.7 12.7 3.2 3.2 2 0 
Mar 4.4 4.4 11.4 11.4 2.7 2.7 0 0 
Apr 4.4 4.5 10.8 15.8 2.4 2.6 1 1 
May 3.7 3.7 8.5 8.5 2.1 2.1 0 0 
Jun 3.5 3.5 10.6 10.6 2.5 2.5 0 0 
Jul 6.5 6.5 50.3 50.3 7.2 7.2 10 0 

Aug 9.5 22.4 61 176.4 10.8 30.9 55 37 
Sep 11.2 18.3 218.2 218.2 28.9 36.1 38 42 
Oct 5 6.1 19 60.5 3.6 7.7 9 4 
Nov 7.8 7.8 142.8 142.8 15.9 15.9 11 0 
Dec 5.9 5.9 16.8 16.8 2.9 2.9 4 0 

Figure 9 is similar to Figure 8, but only includes springtime concentrations at the Grass 
Valley site. Since there is only one flagged day in this time period, the 99th percentile values 
for data including flags and data excluding flags is nearly identical and the event 
concentration is well above both. The average 24-hour concentration for each day in this 
time period appears to hover around 4-5 µg/m3, whereas the event concentration is 15.8 
µg/m3.  
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Table 6 provides the rank and percentile of the event concentration in comparison to the 
springtime values, showing the event date ranks 1st for all springtime values in the 2018-
2022 time range. 

Table 6. Rank and percentile of the event concentration when compared with other springtime (March-
May) concentrations in 2021 and in a 5-year period. 

Event Date 
Concentration 

(µg/m3) 
Spring 2021 

Rank 
Spring 2021 

Percentile 
Rank in 5 
Springs 

Percentile in 
5 Springs 

2021-04-20 15.8 1 99 1 99 

In summary, in comparison to other springtime concentrations, the PM2.5 concentration on 
the event day was the highest concentration measured during the 5-year period, well over 
the 99th percentile concentration value for the springtime, and approximately 1.4 times 
larger than the next highest springtime concentration.  

Figure 9. Time series plot of PM2.5 concentrations at Grass Valley during March through May for each 
year between 2018-2022. 
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III.b.  Evidence that Emissions were Transported from the Prescribed 
Fire to the Monitor 

Figure 10 and Figure 11 are satellite MODIS/Terra Reflectance visual images from April 19, 
2021, and April 20, 2021, and provide visual evidence of the smoke plumes coming from 
the Deadwood Project April 19 and 20 prescribed fires. In Figure 10, which shows 
observations from April 19, 2021 and was obtained from the Fire Information for Resource 
Management System (FIRMS) website, the prescribed fire locations are displayed as the red 
shapes and the Grass Valley monitor is shown by the white star icon; there is a visible smoke 
plume being transported to the east and south of the Deadwood Project April 19 
prescribed fire.9  While the image shows smoke being transported away from the Grass 
Valley monitor, it is important to consider that this satellite image only represents smoke 
transport in the afternoon on April 19 during the time when the satellite passed over the 
prescribed fires. As discussed below, the HYSPLIT modeling indicates that the winds shifted 
toward the north and west during the nighttime hours and transported the residual smoke 
toward the Grass Valley monitor, causing the elevated PM2.5 concentrations.  

 

9 The FIRMS website is operated by the National Aeronautics and Space Administration and can be accessed 
at https://firms.modaps.eosdis.nasa.gov/.  

Figure 10. Visible smoke plumes from satellite observations on April 19, 2021. 

2 MI 
N 

https://firms.modaps.eosdis.nasa.gov/
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Figure 11, which was created using the AirNowTech Navigator, shows a visible smoke 
plume being transported to the north of the Deadwood Project April 20 prescribed fire. 
Figure 11 also displays Hazard Mapping System (HMS) Smoke Polygons,10 providing further 
evidence of the smoke plumes generated by the prescribed fires. These smoke polygons 
were generated from data collected by the Geostationary Operational Environmental 
Satellite (GOES)-16 (East) and GOES-17 (West) satellites passing over the area between 8:00 
am and 4:00 pm PST on April 20, 2021. The smoke density was classified as “light” for these 
smoke detections. While these satellite images represent conditions on the following day 
and do not provide evidence of smoke from the prescribed fires directly impacting the 
Grass Valley monitor, they provide evidence that the nearby prescribed fires were 
generating smoke and at some point between April 19 and April 20, conditions shifted from 
eastward transport to northward transport of smoke. Unfortunately, the HMS fire and smoke 
products have limited temporal coverage which is tied to the times when the GOES 
satellites pass over a given location.  During this event, the elevated monitor concentrations 
occurred overnight during times when there is no visual satellite imagery available.   

 

10 HMS smoke polygons are contours that represent human drawn lines based on satellite visible imagery; see 
https://www.ospo.noaa.gov/Products/land/hms.html#about for more information. 

Figure 11. Visible smoke plumes and HMS smoke polygons from April 20, 2021. 

https://www.ospo.noaa.gov/Products/land/hms.html#about
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To further evaluate whether smoke from the Deadwood Project April 19 prescribed fire 
contributed to the anomalously high PM2.5 values measured at the Grass Valley site on April 
20, 2021, additional modeling tools were used to examine smoke transport and dispersion 
in the area. The Prescribed Fire Guidance recommends that trajectory analyses be 
performed to evaluate smoke transport. NOAA’s HYSPLIT model is frequently used to 
produce trajectories for assessments associated with air quality programs. HYSPLIT back-
trajectories generated for specific monitor locations for days of high PM concentrations 
illustrate the potential source region for the air parcel that affected the monitor on the day 
of the high concentration and provide a useful tool for identifying meteorological patterns 
associated with monitored exceedances. 

As shown in Figure 6 in Section II. Narrative Conceptual Model of this demonstration, 
elevated hourly PM2.5 concentrations were measured at the Grass Valley monitor beginning 
around 1:00 a.m. PST on April 20, 2021, and continuing until around 10:00 a.m. PST that 
morning.  Figure 12 shows a series of 24-hour HYSPLIT back-trajectories that were started 

Figure 12. HYSPLIT back trajectories from the Grass Valley site at 100 meters above ground level, 
initiated between 1:00a.m. and 10:00a.m. PST. 
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each hour between 1:00-10:00 a.m. PST on April 20, 2021, at the Grass Valley site (39.23 
degrees North Latitude, 121.06 degrees West Longitude). Each back trajectory was started 
at the monitor location at a height of 100 meters above ground level and tracked air parcels 
back in time 24 hours from the trajectory start time. As recommended in Appendix A3 of the 
Wildfire Ozone Guidance, trajectory starting heights should be no less than 100 meters 
above ground level to avoid uncertainty caused by direct interference with terrain. 

As can be seen in Figure 12, many of the back trajectories pass over the area of the 
Deadwood Project April 19 prescribed fire shown by the white box icon with a flame on it.  
Note that each line on the map represents the centerline of the HYSPLIT modeled trajectory 
path of the air parcels, so they should not be interpreted to show the precise locations, but 
instead should be interpreted as estimates of the path of the air parcels. Taken together, 
these hourly back trajectories provide strong evidence that residual smoke from the two 
units that were burned on April 19, 2021, was likely transported to the Grass Valley monitor 

Figure 13. Hourly concentrations of PM2.5 reported on the event day (red dashed line) and all 
other April days (grey lines) from 2018-2022. 
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and contributed to the elevated concentrations measured in the early morning hours on 
April 20, 2021.   

III.c.  Evidence that Prescribed Fire Emissions Affected the Monitor 

Although we know that the event concentration was the highest 24-hour concentration in 
the springtime from 2018-2022, it is also useful to see how the hourly data compare to other 
unflagged days. Figure 13 displays the hourly data for all April days in 2018-2022. The red 
dashed line shows the concentrations for the event date, while the grey lines show all the 
remaining April days in this time period. As shown in the figure, the morning of April 20, 
2021, had much higher hourly PM2.5 concentrations than any other April day. In fact, the 
hourly concentration started around the hourly average from 12:00-1:00 a.m. PST, climbed 
to values around 35-40 µg/m3, and then returned to the hourly average from 10:00-11:00 
a.m. PST. This plot also displays a very modest diurnal pattern in the average daily data. It 
appears the nighttime and morning hours tend to have slightly higher average hourly PM2.5 
concentrations and that the mid-day and afternoon hours tend to have the lowest average 
hourly PM2.5 concentrations. 

III.d.  Conclusion 

The analyses and data presented in this section support that the 24-hour concentration on 
April 20, 2021, was clearly caused by the smoke from the Deadwood Project April 19 
prescribed fire. Although the submitted concentration (15.8 µg/m3) was not exceedingly 
high when compared with the PM2.5 concentrations during the usual wildfire season 
measured at the Grass Valley site, it is the highest ranked springtime (March-May) value over 
the 5 years of continuous PM2.5 monitoring data from 2018-2022 at the site and it is 1.4 times 
higher than the next highest 24-hour concentration measured during this time, and is 3.5 
times higher than the 5-year average of monitored concentrations in the month of April.  

The analyses presented above also indicate that parcels of air likely traveled from the 
prescribed fire smoke plume to the Grass Valley site. HYSPLIT back-trajectories from the 
monitor pass over the area of the Deadwood Project April 19 prescribed fire. These back-
trajectories provide strong evidence that residual smoke from the two units that were 
burned on April 19, 2021 was likely transported to the Grass Valley monitor, causing the 
elevated concentrations measured in the early morning hours on April 20th. This evidence is 
further supported by satellite data indicating visual smoke in the area, with plumes being 
transported to the east of the fires during the daylight hours on April 19th, and then smoke 
being transported to the north during the daylight hours on April 20th.    

In addition, the hourly PM2.5 data during the event date followed a unique pattern when 
compared with the other days in April over the last five years. The morning hourly 
concentrations were six to seven times higher than the average hourly concentrations for 



25 
 

that time of day and were much higher (by a factor of 2) than the day with the second 
highest hourly PM2.5 data. 

As discussed in the Prescribed Fire Guidance, the EPA evaluates exceptional events 
demonstrations using a weight of evidence approach. The information, data, and analyses 
presented in this section, taken together, provide sufficient weight of evidence that smoke 
from the Deadwood Project April 19 prescribed fire clearly caused the elevated 24-hour 
PM2.5 concentration at the Grass Valley site on April 20, 2021, resulting in an exceedance of 
the 2012 annual PM2.5 NAAQS.  
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IV. Human Activity Unlikely to Recur at a Particular Location 

This section addresses the EER requirement at 40 CFR 50.14(c)(3)(iv)(E), which requires that 
the event was either a human activity that is unlikely to recur at a particular location or a 
natural event. The Prescribed Fire Guidance acknowledges that prescribed fires and their 
emissions are events caused by human activity and therefore must address the “human 
activity unlikely to recur at a particular location” criterion, and outlines how fire recurrence 
can be used to satisfy this criterion for a prescribed fire event. The demonstration must 
describe the actual frequency with which a burn was conducted and show that the 
prescribed fire was conducted consistent with either the natural fire return interval, or the 
prescribed fire frequency needed to establish, restore and/or maintain a sustainable and 
resilient wildland ecosystem. For this event, the prescribed fire was conducted consistent 
with the frequency needed to establish, restore, and/or maintain a sustainable and resilient 
wildland ecosystem, as further described below.  

IV.a.  Prescribed Fire Frequency Needed to Establish, Restore 
and/or Maintain a Sustainable and Resilient Wildland 
Ecosystem 

The Deadwood Project area is located in Placer County along the Foresthill Divide, on the 
American River Ranger District of the Tahoe National Forest. The Deadwood Project Final 
Decision Notice states that this area would naturally be dominated by mixed-conifer tree 
stands and some hardwoods, but is currently dominated by ponderosa pine, which took 
hold following the 1960 Volcano Fire. The natural fire interval for this area can be difficult to 
determine due to the influence of logging and fire suppression over the last century. 
Historical estimates for ponderosa pine and mixed conifer forests in this region show that 
low-to-moderate intensity burns occurred many times each century, with a fire return 
interval ranging from 8-22 years.11 The fire rotation generally decreases as the years 
progress, due to increasing fire frequencies, sizes, and severities. The prescribed fire 
frequency needed for ecosystem health could vary depending on events affecting the forest 
that are not reasonably controllable. For example, prescribed fire may be needed more 
frequently than the natural variation when unforeseen events such as wildfire or insect-
caused tree mortality contribute to additional hazardous fuel accumulation.12 

 

11 Moody, T.J., Fites-Kaufman, J. & Stephens, S.L. Fire history and climate influences from forests in the 
Northern Sierra Nevada, USA. fire ecol 2, 115–141 (2006). https://doi.org/10.4996/fireecology.0201115 
12 Sierra Nevada Forest Plan Amendment – Final Supplemental Environmental Impact Statement, USDA Forest 
Service, August 2013. 
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Figure 14, which is replicated from the Final Decision Notice, shows the wildfire history 
covering the 50-year period prior to the Notice (1961-2011).13 Following the assessment in 
2011 and through the Deadwood Project April 19 prescribed fire in 2021, Placer County has 
recorded 69 additional wildfires that totaled around 189,547 acres in and around the 
county. Other fires, including the 2021 Mosquito Fire, have also occurred in the area since 
the Deadwood Project April 19 prescribed fire.14 As described in the Final Decision Notice, 
wildfire in the area was largely suppressed from the 1960 Volcano Fire until the Deadwood 
Project Final Decision Notice was issued in 2011. Decades of fire suppression allowed the 
ponderosa stands to become overly dense while forest fuels accumulated.15  

The long-term ecological management objective for this area is to reduce fuel loads and 
restore ecosystem densities to levels where multiple aged pines, oaks, and shade tolerant 
tree species are intermixed with open brushy areas. The goals for fire and fuels 
management, as described in the Tahoe National Forest Land Management Plan, as 
Amended by the Sierra Nevada Amendment (2004), include “reducing threats to 
communities and wildlife habitat from large, severe wildfires and re-introducing fire into fire-
adapted ecosystems.” The program of prescribed fires approved in the Deadwood Project 

 

13 Final Decision Notice and Finding of No Significant Impact for Deadwood Vegetation Management and 
Fuels Reduction Project, USDA Forest Service, American River Ranger District, May 2011. 
14 Calculated using information from Appendix G, Fire History, Placer County Document Center, found at 
https://www.placer.ca.gov/DocumentCenter/View/55478/Appendix-G-Fire-History, and Fire Incident Archives, 
California Department of Forestry and Fire Protection, found at https://www.fire.ca.gov/incidents.  
15 Final Decision Notice and Finding of No Significant Impact for Deadwood Vegetation Management and 
Fuels Reduction Project, USDA Forest Service, American River Ranger District, May 2011. 

Figure 14. Size and location of wildfires that have occurred in and around the 
Deadwood Project area from 1961-2011, excluding the 1960 Volcano Fire. 
From the Deadwood Project Final Decision Notice. 

https://www.placer.ca.gov/DocumentCenter/View/55478/Appendix-G-Fire-History
https://www.fire.ca.gov/incidents
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will ultimately protect the public, enhance woodland species habitat, improve fire 
suppression safety and efficiency, and increase the feasibility of a future prescribed fire 
program aimed at establishing a fire regime of more frequent, low intensity fires.16 

Over a 15-year timeframe (approximately 1995-2010), 4,307 acres of prescribed fire 
treatments occurred within the Deadwood Project Area. An estimated 1,483 acres were pile 
burned and 2,824 acres underburned.17 Further manual and mechanical treatment of 4,238 
acres over at least 5 years through the Deadwood Project would reduce both existing and 
generated surface fuels, making the introduction of low intensity prescribed fire into the 
ecosystem much easier and safer in future burn programs.18 With less vegetation/fuel, it is 
expected there would be less smoke with any future burning. 

The majority of all the Deadwood units were treated mechanically within the past 10-12 
years to allow for low to moderate intensity prescribed fire to be applied to the landscape to 
restore forest resiliency and accomplish desired natural resource objectives. Deadwood 
Project Unit 23 and Unit 24 are 202 acres and 105 acres, respectively. These units were 
mechanically thinned and released with a follow up of mastication (i.e., grinding, shredding, 
chunking or chopping forest vegetation and downed material) approximately 5-8 years 
before the prescribed fire.19 By 2021 the fuel bed was considered moderate to high, and 
prescribed fire was authorized as a “cost effective and environmentally beneficial follow up 
treatment to ground based thinning.”20 This is consistent with both the Tahoe National 
Forest Land Use Management Plan and the estimated historical fire return interval range. 

IV.b.  Conclusion 

Based on the documentation provided in this section, the prescribed fire event satisfied the 
human activity unlikely to recur at a particular location criterion because it followed the 
prescribed fire frequency needed to restore and maintain a sustainable and resilient 
wildland ecosystem, as contained in the Tahoe National Forest Land Management Plan 
(1990), as amended by the Sierra Nevada Amendments (2004), and supported by additional 
land management documents regarding the Deadwood Project. 

  

 

16 Final Decision Notice and Finding of No Significant Impact for Deadwood Vegetation Management and 
Fuels Reduction Project, USDA Forest Service, American River Ranger District, May 2011. 
17 Environmental Assessment for Deadwood Vegetation Management and Fuels Reduction Project, USDA 
Forest Service, American River Ranger District, May 2011. 
18 Final Decision Notice and Finding of No Significant Impact for Deadwood Vegetation Management and 
Fuels Reduction Project, USDA Forest Service, American River Ranger District, May 2011. 
19 Prescribed Fire Burn Plan, Deadwood Under Burn Phase 1, USDA Forest Service, American Ranger District, 
October 2018. 
20 Placer County Air Pollution Control District, Application and Permit to Burn #5697, October 19, 2020. 2020-
Deadwood Rx Phase 1, Alternatives to Burning. 
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V. Not Reasonably Controllable or Preventable 

This section addresses the EER requirement at 40 CFR 50.14(c)(3)(iv)(D) by demonstrating 
that the event was both not reasonably controllable and not reasonably preventable, as 
further described for prescribed fires in 40 CFR 50.14(b)(3). For this demonstration, the “not 
reasonably controllable” prong is satisfied by showing that the prescribed fire was 
conducted under an adopted and implemented certified SMP, while the “not reasonably 
preventable” prong is satisfied by describing the benefits that would have been foregone if 
the fire were not conducted.  

V.a.  Not Reasonably Controllable 

The Prescribed Fire Guidance states that the controllability prong of the not reasonably 
controllable or preventable criterion can be satisfied if (1) the prescribed fire was conducted 
under an adopted and implemented certified SMP, or (2) the prescribed fire was conducted 
with appropriate basic smoke management practices. If a demonstration intends to rely on a 
SMP to satisfy the not reasonably controllable prong, the SMP must be certified prior to the 
burn being conducted. The Deadwood Project April 19 prescribed fire was not reasonably 
controllable because it was conducted under California’s adopted and certified SMP which 
was being implemented at the time of the burn. 

In 2001, the state of California adopted Title 17 of the California Code of Regulations, 
Subchapter 2, Smoke Management Guidelines for Agricultural and Prescribed Burning.21 
On August 14, 2003, the EPA sent the state of California a letter accepting these guidelines 
as substantially meeting the agency’s requirements under the “Interim Air Quality Policy on 
Wildland and Prescribed Fire.”22 In 2020, the EPA’s Office of Air Quality Planning and 
Standards confirmed that this letter meets the requirements of certification of California’s 
state SMP under the 2016 EER.23 Both the certification in 2003 and the EPA’s confirmation of 
its application to the 2016 EER in 2020 preceded the prescribed fire discussed in this 
demonstration. 

Title 17 of the California Code of Regulations, Subchapter 2, Smoke Management 
Guidelines for Agricultural and Prescribed Burning, §80120 dictates burn permitting in the 
state of California. A land manager must acquire a valid air quality burn permit from an air 
district or ‘designated agency’ to conduct or allow prescribed burning. A ‘designated 
agency’ is defined in §80101(j) as “any agency designated by the Air Resources Board as 

 

21 Title 17 of the California Code of Regulations, Subchapter 2, Smoke Management Guidelines for Agricultural 
and Prescribed Burning, §80110-80330. Effective Date March 14, 2001. 
22 Letter titled EPA Accepts California’s Smoke Management Guidelines for Agricultural and 
Prescribed Burning, from EPA Region 9 Air Division Director Jack P. Broadbent to California Air Resource 
Board Executive Director Catherine Witherspoon, dated August 14, 2003. 
23 Email titled CARB Title 17 Smoke Management Program certification letter, from EPA Region 9 staff member 
Anna Mebust to California Air Resource Board staff member Theresa Najita, dated February 11, 2020. 
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having authority to issue agricultural burning, including prescribed burning, permits.” 
Further, §80140 instructs each air district in the state to adopt, implement, and enforce a 
SMP. PCAPCD adopted their SMP in 2001 and it was approved by California’s Air Resource 
Board in 2002.24 

In the Placer County SMP, when a land manager decides to conduct a prescribed burn, 
depending on the size of the project and the PM emissions calculated, a smoke 
management plan may be required.25 If required, the plan may either be a full smoke 
management plan with all the required components, or a modified plan, depending on 
complexity. The air district and land manager work together to have a completed and 
approved plan prior to the issuance of an air district burn permit. Once the air district has 
approved the plan and issued the air district burn permit, the land manager can request an 
authorization to burn from the air district within 24 hours prior to the burn, which may be 
granted if appropriate conditions are met.  

The application and permit to burn for the Deadwood Project, with the project smoke 
management plan attached, was submitted by the US Forest Service American River Ranger 
District for wildland vegetation management burning and was approved in October of 2020 
with an expiration date in October of 2021.26 As noted in the narrative conceptual model, 
per information in PFIRS, the USFS request for authorization to burn for the Deadwood 
Project April 19 fire was submitted at 1:29pm on April 18, 2021, and was approved by 
PCAPCD at 3:31pm the same day. 

The Deadwood Project smoke management plan includes smoke impact mitigation 
techniques as required under PCAPCD’s SMP. The plan includes considerations regarding 
smoke dispersion, such as monitoring for meteorological conditions that could ‘increase 
settling smoke in drainage and low-lying areas.’ The Deadwood Project smoke 
management plan also included discussions of smoke sensitive areas, public notification 
methods intended to be used by USFS, and various smoke mitigation techniques to 
consider during the burn, including weather monitoring, conducting a test fire, and initiating 
mop-up when necessary. These elements are required by Title 17 and PCAPCD’s SMP and 
were included in the smoke management plan due to the project size and calculated 
emissions.27  

 

24 Placer County Air Pollution Control District, Smoke Management Program. Adopted on December 13, 2001. 
Approved by CARB on March 15, 2002. 
25 This document uses “SMP” to refer to a Smoke Management Program, consistent with the EPA’s language in 
the EER; however, we note that PCAPCD’s program uses the term “SMP” to refer to the submitted smoke 
management plan. In this document, we use the term consistent with the EER language and refer to the smoke 
management plan by the full name or by “plan.”  
26 Placer County Air Pollution Control District, Application and Permit to Burn #5697, October 19, 2020. 
27 Placer County Air Pollution Control District, Application and Permit to Burn #5697, October 19, 2020. 2020-
Deadwood Rx Phase 1, DU-23 and DU-24. 
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The smoke sensitive areas discussed in the Deadwood Project smoke management plan did 
not include Grass Valley, but focused on areas closer to the burn, within about 10 miles. The 
plan did discuss Dutch Flat, an area located generally between the burns and Grass Valley, 
and noted that the area was across a major river canyon and had not experienced smoke 
impacts during prior burning. As noted in Section II. Narrative Conceptual Model and 
documented in Appendix B, the USFS engaged in various public notification methods, 
including emailing local air districts and media outlets with a news release prior to the burn, 
as well as posting a prescribed fire notice on social media.   

As described above, the available documentation supports that USFS and PCAPCD fulfilled 
the requirements of the PCAPCD SMP, including submission and approval of a smoke 
management plan and air district burn permit and required components, request for and 
approval of authorization of the burn, and implementation of burn plan components for 
smoke mitigation. This evidence supports that the SMP was being implemented at the time 
of the burn.   

V.b.  Not Reasonably Preventable 

The Prescribed Fire Guidance states that a demonstration can satisfy the not reasonably 
preventable prong of the not reasonably controllable or preventable criterion by describing 
the benefits that would have been foregone if the fire were not conducted. The EER at 40 
CFR 50.14(B)(3)(ii)(C) states that this demonstration may rely upon and reference a multi-
year land or resource management plan for the area with a stated objective to establish, 
restore, and/or maintain a sustainable and resilient wildland ecosystem, and/or to preserve 
endangered or threatened species through a program of prescribed fire. The available land 
management documentation governing this prescribed fire shows that the fire was not 
reasonably preventable because of the benefits that would have been foregone if the fire 
had not been conducted. 

As described in the Tahoe National Forest Land Management Plan (1990), Sierra Nevada 
Amendments (2004), and Section IV of this demonstration, there are a variety of ecological 
benefits to prescribed fire in the Tahoe National Forest and Deadwood Project area. 

The Deadwood Project Smoke Management Plan considered hand thinning as an 
alternative to burning, which would be followed up with pile burning or chipping. This 
alternative was not pursued because it was not deemed cost-effective, but prescribed 
burning was approved as cost effective and environmentally beneficial.28 Prescribed 
burning is also approved as a best management practice under the Tahoe National Forest 
Land Use Management Plan. 

 

28 Placer County Air Pollution Control District, Application and Permit to Burn #5697, October 19, 2020. 2020-
Deadwood Rx Phase 1, Alternatives to Burning. 
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Without prescribed burning, the Deadwood Project area’s tree stands and underbrush 
would continue to become increasingly dense and homogenous. The increased density of 
the forest leaves it vulnerable to wildfires, insect disturbance, and tree mortality. Increased 
homogeneity of the forest composition further limits desired wildfire habitat, and by 
extension wildlife species and biodiversity. No historic or culturally significant sites were 
located within the burn units (see Appendix F); significant sensitive species and/or habitat 
on site or near the project area include California red legged frog (Rana draytonii), foothill 
yellow legged frog (Rana boylii), California spotted owl (Strix occidentalis occidentalis), and 
northern goshawk (Accipiter gentilis). 

If this prescribed fire had not been conducted, a variety of benefits would be foregone, 
including improved tree growth and conditions for hardwood species, increased 
biodiversity, fuel load reduction, and overall forest resiliency to disturbances such as pests, 
disease, and severe wildfire.29 

V.c.  Conclusion 

Based on the documentation provided in this section, the event satisfies the “not reasonably 
controllable” criterion, because it was conducted under a certified and implemented SMP. 
Similarly, the prescribed fire event satisfies the “not reasonably preventable” criterion 
because the prescribed fire was necessary to restore and maintain a sustainable and 
resilient wildland ecosystem, as described in the Tahoe National Forest Land Management 
Plan (1990), amended by the Sierra Nevada Amendments (2004). Thus, the event was 
neither reasonably controllable nor reasonably preventable.   

 

29 Final Decision Notice and Finding of No Significant Impact for Deadwood Vegetation Management and 
Fuels Reduction Project, USDA Forest Service, American River Ranger District, May 2011. 
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VI. Public Comment 

This section satisfies the EER requirements at 40 CFR 50.14(c)(3)(iv)(A-C) to:  

1. Document that the State followed the public comment process and that the comment 
period was open for a minimum of 30 days (which may be concurrent with the 
beginning of the EPA’s review period of the demonstration);  

2. Submit the public comments received along with the demonstration; and, 
3. Address those comments disputing or contradicting factual evidence provided in the 

demonstration.  

The demonstration was posted for public comment on NSAQMD’s “Public Notices” 
webpage:  

https://myairdistrict.com/index.php/public-notices/ 

The comment period began on November 30, 2023 and ended on December 29, 2023. The 
posting noted that formal comments regarding the technical merits of this specific event 
and demonstration with respect to the requirements of the Exceptional Events Rule could 
be submitted to NSAQMD at office@myairdistrict.com.  No comments were received.  

  

https://myairdistrict.com/index.php/public-notices/
mailto:office@myairdistrict.com
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VII. Conclusions and Recommendations 

This Exceptional Event demonstration has shown that the PM2.5 monitor at Grass Valley was 
impacted by smoke from the Deadwood Project April 19 prescribed fire, causing PM2.5 
concentrations that exceeded the 2012 annual PM2.5 NAAQS of 12 µg/m3 on April 20, 2021. 
The demonstration further shows that this prescribed fire event meets the EPA’s definition of 
an Exceptional Event under the 2016 EER: 

• Section II. Narrative Conceptual Model includes a narrative conceptual model for the 
event, as required by 40 CFR 50.14(c)(3)(iv)(A).  

• Section III. Clear Causal Relationship includes a comparison to historical data, as 
required by 40 CFR 50.14(c)(3)(iv)(C), that shows the event concentration is very high 
compared to typical springtime values measured at the site, and further 
demonstrates (through analysis of satellite observations, HYSPLIT trajectory 
modeling, and analysis of hourly PM2.5 data) that emissions were transported to the 
monitor and caused the exceedance of the 2012 annual PM2.5 NAAQS at the Grass 
Valley monitor, showing a clear causal relationship between the event and 
exceedance as required by 40 CFR 50.14(c)(3)(iv)(B). 

• Section IV. Human Activity Unlikely to Recur at a Particular Location includes evidence 
that the prescribed fire event meets the EER definition of a human activity that is 
unlikely to recur at a particular location as required by 40 CFR 50.14(c)(3)(iv)(E), by 
establishing that the prescribed fire was conducted consistent with the prescribed fire 
frequency needed to establish, restore, and/or maintain a sustainable and resilient 
wildland ecosystem as supported by land management plans and prescribed fire 
documentation. 

• Section V. Not Reasonably Controllable or Preventable includes evidence that the 
prescribed fire meets the EER definitions of being both not reasonably controllable 
and not reasonably preventable, as required by 40 CFR 50.14(c)(3)(iv)(D), by showing 
that the prescribed fire was conducted under the California SMP (an adopted and 
implemented state-certified SMP), and describing the benefits that would have been 
foregone if the fire were not conducted as documented in the land management 
plans and prescribed fire documentation. 

• Additional procedural requirements such as identifying regulatory significance with 
respect to 40 CFR 50.14(a)(1)(i), documenting public notification of the event as 
required by 40 CFR 50.14(c)(1)(i), and providing for a public comment period for this 
demonstration as required in 40 CFR 50.14(c)(3)(v) have also been addressed in 
Sections I. Introduction, II. Narrative Conceptual Model, and VI. Public Comment.  

Therefore, CARB and NSAQMD jointly request that the EPA review and concur that this 
demonstration shows this event meets the requirements of the EER for prescribed fires, 
resulting in exclusion of the PM2.5 concentration listed in Table 1 of this demonstration from 
regulatory decisions for the 2012 annual PM2.5 NAAQS.   
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Appendices 

A. CARB and NSAQMD Initial Notification and EPA Response  
B. Documentation of Public Notification and Education 

a. USFS Email and News Release – Foresthill Prescribed Fires April 2021 
b. Prescribed Burn Public Notice for Deadwood Phase-1 Units 19, 22, 23, & 24 – 

USFS 
C. Links to Publicly Posted Documentation Cited in this Demonstration 
D. California SMP Certification Letter and EPA Confirmation Email 
E. Excerpts from Deadwood Project Application and Permit to Burn 
F. Excerpts from Deadwood Under Burn Phase 1 Prescribed Fire Burn Plan  
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Appendix C 

The following includes several links to publicly available information cited in the 
demonstration:  

a. Title 17 of the California Code of Regulations, Subchapter 2, Smoke 
Management Guidelines for A cultural and Prescribed Burning, §80110-80330. 
Effective Date March 14, 2001. https://ww2.arb.ca.gov/sites/default/files/2021-
06/Title17.pdf 

b. Placer County Air Pollution Control District, Smoke Management Program. 
Adopted on December 13, 2001. Approved by CARB on March 15, 2002. 
https://www.placerair.org/DocumentCenter/View/2124/District-Smoke-
Management-Program-PDF 

c. Appendix G, Fire History, Placer County Document Center. Found at 
https://www.placer.ca.gov/DocumentCenter/View/55478/Appendix-G-Fire-
History 

d. Fire Incident Archives, California Department of Forestry and Fire Protection. 
Found at  https://www.fire.ca.gov/incidents 

e. Final Decision Notice and Finding of No Significant Impact for Deadwood 
Vegetation Management and Fuels Reduction Project, USDA Forest Service, 
American River Ranger District, May 2011. https://usfs-
public.app.box.com/v/PinyonPublic/file/932247886419 

f. Tahoe National Forest Land Management Plan, USDA Forest Service, 1990. 
https://www.fs.usda.gov/main/tahoe/landmanagement/planning 

g. Sierra Nevada Forest Plan Amendment – Final Supplemental Environmental 
Impact Statement, USDA Forest Service, August 2013. 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5434157.pdf 

h. Environmental Assessment for Deadwood Vegetation Management and Fuels 
Reduction Project, USDA Forest Service, Pacific Southwest Region, May 2011. 
https://usfs-public.app.box.com/v/PinyonPublic/file/932256940057 

 

  

https://ww2.arb.ca.gov/sites/default/files/2021-06/Title17.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-06/Title17.pdf
https://www.placerair.org/DocumentCenter/View/2124/District-Smoke-Management-Program-PDF
https://www.placerair.org/DocumentCenter/View/2124/District-Smoke-Management-Program-PDF
https://www.placer.ca.gov/DocumentCenter/View/55478/Appendix-G-Fire-History
https://www.placer.ca.gov/DocumentCenter/View/55478/Appendix-G-Fire-History
https://usfs-public.app.box.com/v/PinyonPublic/file/932247886419
https://usfs-public.app.box.com/v/PinyonPublic/file/932247886419
https://www.fs.usda.gov/main/tahoe/landmanagement/planning
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5434157.pdf
https://usfs-public.app.box.com/v/PinyonPublic/file/932256940057
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Appendix E 

Permit (Page 1) and Smoke Management Plan (Pages 1, 6-9, 13-15) 
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Appendix F 

Pages 1 (cover page), 21, 24-26 
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