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Design value: metric used to compare to 
standards to determine attainment status

• Design Value methodology depends on standard and pollutant

• A single or few measurements can result in non-attainment! 2

PM10 (24-hour)

150 µg/m3

• 4th highest 24-hour average 
value in 3-year period with 
daily monitoring

• 1st highest 24-hour average 
value in 3-year period with 1 
in 6 monitoring

PM2.5 (annual)

12 µg/m3

• Average of quarterly 
averaged concentrations in 3-
year period

PM2.5 (24-hour)

35 µg/m3

• 98th percentile value for each 
year, averaged over 3 years

• 8th highest, 3rd highest, or 2nd

highest depending on 
monitoring frequency
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PM Nonattainment and Maintenance Areas

3

Annual PM2.524-hour PM10 24-hour PM2.5
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Common Types of PM Exceptional Events (EE)
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Windblown Dust Prescribed Fire Wildfire Smoke

Cultural Events Volcanic Eruption
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Main Goals of an EE Demonstration

• Provide a conceptual model of event

• Demonstrate a clear causal relationship between the 
event and monitored pollutant levels

• Show that the event was a human activity that is 
unlikely to recur at a particular location or a natural 
event

• Demonstrate that the event  is not reasonably 
controllable or preventable

EE Demonstrations are often lengthy reports that take 
multiple months to years to prepare

5
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Evaluation of Monitored 24-hour Concentrations
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Any Fire
El Dorado/Bobcat Time
Circles = Sept 12

Median

95th percentile

75th percentile

25th percentile

5th percentile
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Evaluation of Diurnal Data

8



South Coast 
Air Quality Management District 9

Using Metal Data to Assess PM10 Sources During a 
High Wind Event

Enrichment factor for metal M =
( ΤM Ti )sample

( ΤM Ti )crust

More anthropogenic impact

~More crustal
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Exceptional Event Demonstration Tool

• South Coast AQMD spearheaded a 
collaboration with WESTAR/WRAP and 20 
other air agencies starting in July 2022

• Interactive web-based software using R-
shiny platform

– Development can be completely conducted by 
scientists

• Currently in development, but enough 
complete to be useful

• Tool will automate much of the EE 
demonstration process for several types of 
events

10

Architect (South 

Coast AQMD)

WESTAR/WRAP

Demo Authors

EPA

Code Gatekeepers

Creating Tool
Using/Providing 

Feedback

Tab Owners

WESTAR: Western States Air Resources Council

WRAP: Western Regional Air Partnership
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Tabs to walk through 

creating EE Demo

Word files are merged 

to create report

Tabs create many 

small Word files

General Layout
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Input Data that is carried throughout tool

Event information filled in 

on “Event Description” tab

Event information is 

carried to the other tabs 

for creating Word files
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Satellite Tab

Gather satellite images, make figures and tables 

that the tool will put into Word files



South Coast 
Air Quality Management District

Create Draft Reports

14

Disclaimer: The text shown is not for a real EE demo. 

It is example output from the tool.
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Conclusions
• Attainment of National Ambient Air Quality Standards is important to protect public health and avoid 

economic implications of nonattainment

• Accurate monitoring data is needed to determine attainment and support exceptional event 
demonstrations

• Comprehensive operator notes, operator observations (pictures & videos), and preliminary data can 
be extremely useful

• The exceptional events demonstration tool will streamline analysis and document submission

15By Cody Williams - Dodger Stadium | Los Angeles, CC BY-SA 4.0, 

https://commons.wikimedia.org/w/index.php?curid=85904495
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Consequences of Non-Attainment

• Air agencies in non-attainment areas must develop plans by 
specific deadlines specifying emission reduction control 
measures to meet the NAAQS

• Failure to implement control measures or develop a plan will 
result in a Federal Implementation Plan and Sanctions, such as

– Reduction in emissions for new or modified major facilities 
undergoing New Source Review (NSR)

– Withholding of federal highway funding

17
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National Ambient Air Quality Standards (NAAQS)
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• EPA establishes air quality 
standards to protect public 
health and the environment for 
6 criteria pollutants

• Pollutants have multiple 
standards (current & past or 
different averaging times)

Criteria Pollutant Averaging Time

Ground Level Ozone
(1979) 1-Hour (0.12 ppm)

(2015) 8-Hour (0.070 ppm)

PM2.5
(2006) 24-Hour (35 µg/m3)

(2012) Annual (12.0 µg/m3)

PM10 (1987) 24-hour (150 µg/m3)

Lead
(2008) 3-Months Rolling 

(0.15 µg/m3)

Carbon Monoxide
(1971) 1-Hour (35 ppm)

(1971) 8-Hour (9 ppm)

Nitrogen Dioxide
(2010) 1-Hour (100 ppb)

(1971) Annual (0.053 ppm)

Sulfur Dioxide

(2010) 1-Hour (75 ppb)

(1971) 24-Hour (0.14 ppm)

(1971) Annual (0.03 ppm)
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Definition of Exceptional Events

➢An exceptional event meets all these criteria: 

• The emissions from the event(s) caused the monitored 
exceedance(s)

• The event is not reasonably controllable or preventable 

• The event is either:

• Natural; or

• Caused by human activity but is unlikely to recur at that same location

Measurements caused by exceptional events can be removed 
when determining attainment of federal standards
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How do we Determine Which 
Exceptional Event(s) to Demonstrate ?

Stations

2018-2020 24-hr PM2.5 Preliminary Design Values

All dates RS EE excluded All EE excluded
AZUS 35 35 26
CELA 37 32 31
RESE 29 29 26
CMPT 35 35 33
PICO 37 34 31
PASA 31 31 29
LBCH 33 33 27
SLBH 32 32 28
W710 35 35 31
ANAH 33 33 28
MSVJ 23 23 23
INDI 17 17 17
PLSP 15 15 15
RIVR 34 34 30
MLVB 36 35 35
ONNR 36 34 33
FONT 35 35 30
BGBR 22 22 22
SNBO 28 28 27

• All Exceptional Events (EE) include Independence Day, Bobcat & El 

Dorado Fires, Silverado and Blue Ridge Fires, Long-range transport of 

wildfire smoke from Central and Northern California

• Regulatory significant Exceptional Events (RS EE) include Bobcat & El 

Dorado Fires for only CELA, PICO, MLVB and ONNR stations

➢ Regulatory significant exceptional 
events are a set of exceptional events 
that by removing them, the standard will 
be attained.

➢We will only draft demonstrations for 
regulatory significant exceptional events


