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2017 Prescribed Fire Activity
http://www.prescribedfire.net/
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Wildland Fire Smoke Production

4NWCG Smoke Management Guide for Prescribed Fire - https://www.nwcg.gov/sites/default/files/publications/pms420-2.pdf

https://www.nwcg.gov/sites/default/files/publications/pms420-2.pdf


Air Quality Impacts from Wildfires and Prescribed Fires

• Smoke from burning biomass can contain significant 
amounts of air  pollutants  
• Particulate Matter (PM)
• Ozone Precursors 

(volatile organic compounds 
and nitrogen oxide 
compounds)

• Carbon Monoxide (CO)
• Carbon Dioxide (CO2)
• Hazardous Air Pollutants (HAPs), a.k.a, “Air Toxics”
• Water Vapor and
• Trace Minerals

• The major pollutant of concern in smoke from wildland 
fire is particulate matter, especially PM2.5 

• Studies indicate that about 90 percent of smoke particles emitted 
during wildland fires are less than 10 microns in diameter (PM10) 
and about 90 percent of the PM10 is PM2.5
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Prescribed Fire vs. Wildfire PM2.5 Concentrations
https://www.nwcg.gov/publications/420-2
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Ozone from Wildland and Prescribed Fires

• Emissions from fire contain ozone 
precursors

• volatile organic compounds 
(VOCs)

• oxides of nitrogen (NOx)

• VOCs and NOx react in the presence 
of sunlight to produce ozone

• O3 production from fires is very 
complex, highly variable, and often 
difficult to predict 
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Carbon Monoxide and Other Pollutants

• Carbon monoxide is produced by 
incomplete combustion of wood 
or other organic materials
• Dilutes rapidly so is rarely a 

concern for the general public 
unless they are in very close 
proximity to the fire

• Air Toxics Compounds
• Formaldehyde - Carcinogen
• Acrolein  - Respiratory Irritant
• Polycyclic Aromatic Hydrocarbons 

(PAHs)
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Smoke Emissions and Transport
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NWCG Smoke Management Guide for Prescribed Fire
https://www.nwcg.gov/publications/420-2

• Comprehensive Guide for Prescribed 
Fire Smoke Management
• Smoke Impacts

• Regulations

• Fuel Consumption and Emissions 
Reduction

• Techniques and Tools for Smoke 
Management

• Communications and Public Perceptions

• Wildland Fire and Climate Change

• Prescribed Fire Planning
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WHAT IS PM 2.5?
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Why?
Regulations, Guidance and Policies

Rick Gillam, U.S. EPA Region 4

Gillam.rick@epa.gov
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EPA Laws, Regulations, Guidance and Policies 

• Particulate Matter (PM) and Ozone National 
Ambient Air Quality Standards (NAAQS)
• PM10 NAAQS = 150 ug/m3, 24-hour average

• PM2.5 NAAQS = 35 ug/m3, 24-hr average and 12 
ug/m3, annual average

• Ozone NAAQS = 70 ppb, 8-hour average

• Exceptional Events Regulations and Guidance

• Regional Haze Regulations

• 1998 Interim Air Quality Policy on Wildland and 
Prescribed Fires

Image from GA EPD Exceptional Event submittal to EPA November 2007



EPA Recognizes the Importance of Prescribed Fire

• “…EPA has continued to express 
an understanding of the 
importance of prescribed fire, 
noting that it can be used to 
mimic the natural process 
necessary to manage and 
maintain existing fire-adapted 
ecosystems and/or return an 
area to its historical ecosystem 
(or another natural ecosystem if 
the historical ecosystem is no 
longer attainable) while reducing 
the risk to public safety and the 
risk of uncontrolled emissions 
from catastrophic wildfires.”

• Quote from the preamble to EPA’s November 2015 
Proposed Exceptional Events Rule Revisions -
http://www.epa.gov/sites/production/files/2015-
11/documents/ee_nprm_11-20-15_80_fr_72840.pdf
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Areas Designated Nonattainment 
for the PM NAAQS

21https://www.epa.gov/green-book
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EPA National Emissions Inventory (NEI) PM2.5 Data
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Areas Designated Nonattainment for the 2015 Ozone NAAQS
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EPA National Emissions Inventory (NEI) Ozone Precursor Data

25



https://gispub.epa.gov/air/trendsreport/2019/#home
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Exceptional Events Regulations and Guidance

• The Exceptional Events Rule provides a way for air quality monitoring data to be excluded from regulatory 
decisions and actions such as nonattainment designations if a state can provide convincing evidence to 
EPA that high monitoring values are the result of an exceptional or natural event

• CAA Section 319 defines an exceptional event as an event that:

• Affects air quality; 

• Is not reasonably controllable or preventable;

• Is an event that is caused by human activity that is unlikely 
to recur at a particular location, or is a natural event; and

• Is determined by EPA to be an exceptional event

• Exceptional Events Guidance: “Prescribed Fire on Wildland that May Influence Ozone and Particulate 
Matter Concentrations,” August 2019 

• https://www.epa.gov/air-quality-analysis/final-2016-exceptional-events-rule-supporting-guidance-documents-updated-faqs
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Regional Haze Regulations and Guidance

• The Clean Air Act and the Regional Haze Rule requires state and federal 
agencies to work together to improve visibility in 156 national parks and 
wilderness areas such as the Grand Canyon & the Great Smokies

• On January 10, 2017, the EPA issued updates to the Regional Haze Rule

• Revised the rule’s terminology and definitions to be consistent with the 
Exceptional Events Rule (e.g., “wildfire” definition, use of “basic smoke 
management practices” and “smoke management programs”)

• Rule continues to require states to consider basic smoke management 
practices and smoke management programs when developing their long-
term strategies for making progress in visibility

• Recent Guidance Documents issued in August and September 2019 for use 
in Round 2 State Implementation Plans due in 2021.
• https://www.epa.gov/visibility/visibility-guidance-documents
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EPA’s 1998 Interim Air Quality Policy on Wildland and 
Prescribed Fires

• Attempts to Integrate 2 Public Policy Goals:
1. To allow fire to function in its natural role in maintaining 

healthy wildland ecosystems
2. To protect public health and welfare by mitigating the 

impacts of air pollutant emissions on air quality and 
visibility

• Encourages collaboration among fire 
management agencies and air quality 
agencies

• Encourages consideration of smoke 
management techniques and smoke 
management planning
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Smoke Management Programs

• Purpose of Smoke Management Programs (SMPs):
• Mitigate nuisance and public safety hazards from smoke being transported into populated areas
• Prevent deterioration of air quality and NAAQS violations
• Address visibility impacts in mandatory Class I Federal areas

• SMPs are needed when:
• Citizens complain of repeated smoke intrusions
• Fires are contributing to increasing trends of monitored air pollutant levels 
• Fires in the area significantly contributing to visibility impairment at Class I areas

• Recommended Components of an SMP:
• A process for authorizing or granting approval to manage fires for resource benefits (e.g., burn permits)
• Consideration of methods for minimizing air pollutant emissions by using alternative treatments or reducing fuel levels before 

burning
• Consideration of the need for Burn Plans which address the following:

• Actions to minimize fire emissions
• Evaluation of smoke dispersion
• Public notification and exposure reduction procedures
• Air quality monitoring

• Public education and awareness programs
• Surveillance and enforcement programs for ensuring that the SMP is effective
• Procedures for periodically evaluation the SMP
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Smoke Management Programs in the Southeast

• States with State-certified SMPs 
formally submitted to EPA pursuant to 
the 1998 Interim Policy
• Alabama

• Florida

• Georgia

• South Carolina

• Other states that have smoke 
management programs 
• North Carolina 

• Mississippi
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How?
Smoke Tools and Resources

Rick Gillam, U.S. EPA Region 4

Gillam.rick@epa.gov
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Basic Smoke Management Practices (BSMPs)

• EPA Exceptional Events Rule 
and Guidance

• https://www.epa.gov/sites/production/files/2019-
08/documents/ee_prescribed_fire_final_guidance
_-_august_2019.pdf

• Southern Fire Exchange Fact 
Sheet

• http://southernfireexchange.org/SFE_Publications
/factsheets/2014-1.pdf

• USFS and NRCS 
Recommendations

• https://www.nrcs.usda.gov/Internet/FSE_DOCU
MENTS/stelprdb1046311.pdf
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Smoke Management Pocket Guide
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SERPPAS Smoke Mobile App
http://smokeapp.serppas.org/
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Southern Fire Exchange Website – Models and Tools
http://southernfireexchange.org/Models_Tools/Smoke.html
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Southern Fire Exchange Models and Tools 

37



Southern Fire 
Exchange Fact Sheets
http://southernfireexchange.
org/SFE_Publications/Smoke
AirWeather.html
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Wildland Fire / Air Quality Tools
https://tools.airfire.org
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U.S. Forest Service BlueSky Smoke Model
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EPA Smoke-Ready Toolbox for Wildfires
https://www.epa.gov/smoke-ready-toolbox-wildfires
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EPA Smoke Sense 
Mobile App

https://www.epa.gov/air-
research/smoke-sense-
study-citizen-science-
project-using-mobile-app
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CDC Smoke and Air Quality Resources
https://www.cdc.gov/air/wildfire-smoke/default.htm
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EPA Air Sensor Toolbox
https://www.epa.gov/air-
sensor-toolbox
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