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1.0 Introduction 

 

Natural resource management’s objective is to create, maintain and restore ecosystems. 

Many tools are available to managers to accomplish these objectives.  One of the more 

important tools is prescribed fire (controlled open burning).  The unhealthy ecosystems 

that exist today are often a result of past management strategies.  The undesired effect of 

controlling natural fires in an attempt to save trees and property results in some tree and 

shrub species becoming established that would normally be eliminated by such fires.  

Other consequences are that insect infestations may go unchecked for many years and 

dangerous levels of combustible material can build up.  Prescribed fires can correct these 

situations. 

 

Prescribed fires are conducted within the limits of a fire plan and prescription that 

describes both the acceptable range of weather, moisture, fuel, and fire behavior 

parameters, and the ignition method to achieve the desired effects. Prescribed fire is a 

cost-effective and ecologically sound tool for forest, range, and wetland management. Its 

use reduces the potential for destructive wildfires and thus maintains long-term air 

quality. Also, the practice removes logging residues, controls insects and disease, 

improves wildlife habitat and forage production, increases water yield, maintains natural 

succession of plant communities, and reduces the need for pesticides and herbicides.1

 

There is a reemphasis on public land management and ecosystem restoration.  Land 

managers are actively managing areas in an attempt to make them healthy.  Prescribed 

fires are proactive tools that simulate the natural fires that might occur in an area due to 

such events as lightning.  This management attempts to mimic the frequency, size, and 

severity of fires that might occur in an area through natural causes. 

 

In 1995, a Federal Wildland Fire Management Policy and Program Review was 

conducted in response to the unhealthy condition of our public wildlands, and the 

                                                 
1 EPA’s National Agriculture Compliance Assistance Center – www.epa.gov/agriculture/tburn.html 
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increase in unplanned fires that occurred in 1987, 1988, 1992 and again in 1994. As a 

result of this review, the five principal Federal fire/land management agencies [the Forest 

Service (FS) under the Department of Agriculture; and the Bureau of Land Management 

(BLM), National Park Service (NPS), Fish and Wildlife Service (FWS), and the Bureau 

of Indian Affairs (BIA) under the Department of the Interior] agreed on need for several 

changes to existing fire/land management practices. Their recommendations include the 

reintroduction of fire (allowing it to play its natural role) into Federal land management 

programs in “an ongoing and systematic manner, consistent with public health and 

environmental quality considerations.” The goals of this change in land management 

policy are to reduce unnatural fuel densities that contribute to increasing unplanned fire 

hazards, and to restore wildland ecosystems to their healthy natural states. The Federal 

agencies previously mentioned began increasing the use of fire in their most vulnerable 

wildlands in 1997. Annual treatment targets for all Federal land management agencies 

will be increased to more than 5 million acres per year by 2005.2

 

Wildland and prescribed fires had about equal acres burned in Missouri in 2006.  As 

reported to the National Interagency Coordination Center, there was over 24,000 acres 

burned by wildland fires and over 21,000 acres burned by prescribed fires.  On a national 

scale, Missouri was 28th in acres burned through wildland and prescribed fires in 2006.  

By comparison, in year 2000 over 13,000 acres were burned by wildland fires and over 

8,000 acres by prescribed fires.3

 

The increased use of fire to restore ecosystems is a positive for the ecosystem, but is a 

concern for air quality.  The smoke that can result from prescribed fires can have adverse 

effects on human health and welfare.  Difficult and painful breathing, aggravated asthma, 

and respiratory illness are all linked to elevated particulate matter in the air.   

Approximately eighty to ninety percent (80-90%) of wildfire smoke (by mass) is within 

the fine particulate size class (PM2.5).  This high percentage of fine particulate size 

highlights the concern about smoke.   

                                                 
2 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
3 www.nifc.gov/stats/ytd_st.htm 
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The major air pollutant of concern is the smoke produced.  Smoke from prescribed fires 

is a complex mixture of carbon, tars, liquids, and different gases.  This open combustion 

source produces particles of widely ranging size, depending to some extent on the rate of 

energy release of the fire.  The major pollutants from wildland burning are particulate, 

carbon monoxide, and volatile organics.  Nitrogen oxides are emitted at rates of from 1 to 

4 grams/kilogram burned, depending on combustion temperatures.  Emissions of sulfur 

oxides are negligible.4

 

Minimizing the adverse effects of smoke results from a concerted effort to utilize 

prescribed fires in a beneficial manner consistent with proven management strategies.  

These strategies include understanding and using meteorological conditions when 

scheduling burning to avoid sending smoke into a sensitive area, controlling the rate of 

emissions to promote dilution and dispersion, and minimizing smoke output per unit area 

through emissions reduction techniques. 

 

In addition to minimizing the adverse effects that smoke can have on human health and 

welfare, smoke management is becoming increasingly important to meet federal and state 

air quality regulations.  National Ambient Air Quality Standards (NAAQS) for particulate 

matter are a concern, especially for fine particulates.  Fine particulates are those most 

closely associated with negative human health effects and with visibility reductions in the 

form of regional haze.  In 1999, the U.S. EPA issued regional haze regulations to manage 

and mitigate visibility impairment from regional haze sources.  The regional haze 

regulations call for states to establish goals for improving the visibility at Class I national 

parks and wildernesses.  Missouri has two (2) Class I areas in the state, Mingo 

Wilderness Area and Hercules Glade Wilderness Area.  See Appendix 4.1 for their 

location within the state.  Fire, while not considered to be a main source of visibility 

impairment in any Class I area, is one source of regional haze.  

 

                                                 
4 EPA’s National Agriculture Compliance Assistance Center – www.epa.gov/agriculture/tburn.html 

   5



Both regulators and land managers recognize the importance of fires and the resulting 

smoke.  Regulators understand the important tool that fire provides to land managers in 

managing ecosystems.  Land managers understand the importance of minimizing smoke 

production in meeting federal and state air quality standards.  Smoke management is an 

increasingly important component of an air program that aims to protect human health 

and welfare and meet air quality standards while still providing for necessary prescribed 

fires. 

 

 

2.0 Background 

 

The purpose of the Missouri Smoke Management Plan (SMP) is to identify the 

responsibilities of the Missouri Department of Natural Resources, federal land managers, 

and state land managers to coordinate procedures that mitigate the impacts of prescribed 

fire and wildland fire used for resource benefits on public health, safety and visibility.  

This plan is designed to meet the policies of the U.S. Environmental Protection Agency’s 

(EPA) Interim Air Quality Policy on Wildland and Prescribed Fires (April 1998).  A 

complete copy of the policy can be found in the Appendix. 

 

The EPA will allow States/tribes flexibility in their approach to regulating fires 

managed for resource benefits.  They are not required to change their existing fire 

regulations if those regulations adequately protect air quality.  However, there are 

incentives for States/tribes to certify to EPA that they have adopted and are 

implementing a SMP that includes the basic components identified in this policy.  

The main incentive is that, as long as fires do not cause or significantly contribute to 

daily or annual PM2.5 and PM10 NAAQS violations, States/tribes may allow 

participation by burners in the basic SMP to be voluntary and the SMP does not have 

to be adopted into the State Implementation Plan (SIP).  Another incentive is the 

commitment by EPA to use its discretion not to redesignate an area as nonattainment 

when fires cause or significantly contribute to PM NAAQS violations, if the 

State/tribe required those fires to be conducted within a basic SMP.  Rather, if fires 
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cause or significantly contribute to violations, States/tribes will be required to review 

the adequacy of the SMP, in cooperation with wildland owners/managers, and make 

appropriate improvements.5

 

Consistent with these policies, the department’s Air Pollution Control Program has 

contacted the various federal and state land managers that work within Missouri to 

develop this SMP.  Federal land managers are subject to laws and requirements through 

federal planning mandates.  This includes the preparation of short and long-term plans 

and the evaluation of environmental impacts.  The Appendix contains a copy of the 

Interagency Prescribed Fire Planning and Implementation Procedures Reference Guide 

that standardizes procedures specifically associated with the planning and 

implementation of prescribed fires on a federal level.  The United States Department of 

Agriculture (USDA) Forest Service has the National Forest Management Act, the U.S. 

Department of the Interior has the Integrated Resource Management Plan, the National 

Park Service has the Resource Management Plan and the Fish and Wildlife Service has 

the Comprehensive Conservation Plan.  State land managers also have requirements 

similar to those of federal land managers for preparing burn plans. 

 

 

3.0 Smoke Management Plan 

 

States/tribes will be allowed the flexibility (prior to measuring violations of the PM or 

PM2.5 NAAQS attributable to fires managed for resource benefits) to decide when a SMP 

is needed and how the program will be designed to prevent adverse air quality impacts.  

This does not preclude wildland owners/managers from including smoke management 

components in burn plans for fires that they conduct in the absence of an applicable 

State/tribal program.6

 

                                                 
5 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
6 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
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The SMP establishes a basic framework of procedures and requirements for managing 

smoke from fires managed for resource benefits and are typically developed by 

States/tribes with cooperation and participation by wildland owners/managers. The 

purpose of a SMP is to mitigate the nuisance and public safety hazards (e.g., on roadways 

and at airports) posed by smoke intrusions into populated areas; to prevent deterioration 

of air quality and NAAQS violations; and to address visibility impacts in mandatory 

Class I Federal areas. Some strong indications that an area needs a SMP are: (1) citizens 

increasingly complain of smoke intrusions; (2) the trend of monitored air quality values is 

increasing (approaching the daily or annual NAAQS for PM2.5 or PM10) because of 

significant contributions from fires managed for resource benefits; (3) fires cause or 

significantly contribute to monitored air quality that is already greater than 85 percent of 

the daily or annual NAAQS for PM2.5 or PM10; or (4) fires in the area significantly 

contribute to visibility impairment in mandatory Class I Federal areas.7

 

None of the four indicators listed above currently shows a problem in Missouri. 

 

State/tribal air quality managers, public wildland managers, private and Indian wildland 

owners/managers, and the general public should collaborate in the development and 

implementation of a State/tribal SMP.  The State/tribal air quality manager must certify in 

a letter to the Administrator of EPA that at least a basic program has been adopted and 

implemented in order to receive special consideration under this policy of air quality data 

resulting from fire impacts, as explained in section VII of EPA’s interim air quality 

policy.  The SMP does not have to be incorporated into the SIP/Tribal Implementation 

Plan (TIP) or be Federally enforceable, however. The following describes the basic 

components of a certifiable SMP.  There is considerable latitude within the components 

for individual State/tribal preferences.8

 

 

                                                 
7 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
8 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 

   8



Basic components of a smoke management program identified in the Interim Policy 

include: 

• Authorization to Burn 

• Minimizing Air Pollutant Emissions 

• Smoke Management Components of Burn Plans 

Actions to Minimize Fire Emissions 

Air Quality Monitoring 

Evaluate Smoke Dispersion 

Public Notification and Exposure Reduction Procedures 

• Public education and awareness 

• Surveillance and Enforcement 

• Program evaluation 

 

These components outlined in the Interim Policy are present in the federal and state land 

managers burn plans for Missouri.  Land managers have detailed planning and 

implementation procedures for their prescribed fires.  As an example, Appendix 4.4 

contains the Interagency Prescribed Fire Planning and Implementation Procedures 

Reference Guide for federal land managers.  This guide provides consistent interagency 

policy for what is minimally acceptable for prescribed fire planning and implementations.  

Within this guide, procedures for fire projects are outlined in great detail.  These projects 

are analyzed under the National Environmental Policy Act.9  

 

The Missouri Air Conservation Commission has authority under statute 643.050 to 

promulgate regulations to preserve and protect the state’s air resources.  At this time, the 

department intends to allow federal and state land managers to maintain authority to 

prepare and implement burn plans and to voluntarily notify us of their fire plans.  These 

federal and state land managers will maintain their present protocol for preparing fire 

plans and seeking authorization to implement fire plans.  The department will maintain 

this voluntary smoke management plan since these prescribed fires have not resulted in 

air quality problems and will coordinate, to the extent possible, the prescribed burns in 
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the state.  If these prescribed fires cause or significantly contribute to violations, the 

department’s Air Pollution Control Program will review the adequacy of the SMP, in 

cooperation with wildland owners/managers, and make appropriate improvements.  

Copies and examples of federal and state land manager burns plans can be found in the 

Appendix. 

 

 

3.1 Authorization to Burn 

 

The EPA does not directly regulate the use of fire within a State or on Indian lands. The 

EPA’s authority is to enforce the requirements of the CAA.  The CAA requires States and 

tribes to attain and maintain the NAAQS adopted to protect public health and welfare.  

This policy recommends that States/tribes implement SMP’s to mitigate the public health 

and welfare impacts of fires managed for resource benefits.  While SMP’s will also 

mitigate nuisance smoke intrusions, nuisance issues have been left for the individual air 

quality agencies to address.10

 

If a State/tribe determines that a SMP is needed, they can adopt any type of program they 

believe will prevent NAAQS violations and address visibility impairment.  For example, 

general fire regulations may establish basic parameters, such as wind speed, direction, 

location and distance to sensitive receptors, etc., within which fires can be ignited or 

naturally ignited fire can be allowed to continue to burn.  States/tribes may allow 

wildland owners/managers to voluntarily notify them of fire plans or may require prior 

authorization.  They may also exempt de minimis fires (fires that will cover fewer than X 

acres or consume less than Y tons of fuel, as established by the State/tribe) from meeting 

the regulations.  Such regulations leave much discretion to wildland owners/managers as 

to when to ignite fires, and what management strategy to follow with naturally ignited 

fires.  States/tribes may exercise enforcement authorities when wildland 

owners/managers are found to have ignited the fire outside of the parameters of the rule, 

                                                                                                                                                 
9 Interagency Prescribed Fire Planning and Implementation Procedures Reference Guide (September 2006) 
10 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
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or not to have appropriately responded to air quality impacts caused by naturally ignited 

fires.  General fire regulations may be adequate for areas where fires managed for 

resource benefits rarely cause or contribute to air quality problems.  However, when 

plans to use fire on a large scale could cause significant air quality impacts, or several 

wildland owners/managers within an airshed are expected to use fires concurrently, a 

more structured SMP requiring cooperation and coordination of fire activities may be 

required to minimize emissions and mitigate the air quality impacts.11

 

Federal and state land manager burn plans contain multiple reviews and approvals prior 

to authorization.  These reviews include procedural and technical reviews of the plan.  In 

addition, individual burns are subject to burn/no-burn decisions prior to initiating a burn. 

 

The state’s open burning regulations provide exemptions for open burning associated 

with agricultural activities related to the growing and harvesting of crops and for open 

burning for natural resource management purposes.  There is language within the 

regulations that makes it a violation to permit open burning which causes or constitutes a 

public health hazard, nuisance, or a hazard to vehicular or air traffic.  This allows the 

director a great deal of authority to prevent or stop burning that is occurring. 

 

The department’s Air Pollution Control Program is in the process of replacing the state’s 

four (4) existing open burning regulations with a new rule.  The new rule consolidates the 

existing rule requirements and is written to improve rule compliance and enforcement. 

 

 

3.2 Minimizing Air Pollutant Emissions 

 

When the use of fire is selected as the best means to accomplish management goals, there 

are several ways to reduce emissions from a single fire. The approaches fall into four 

categories and their applicability varies by fuel type, (1) minimize the area burned, (2) 

                                                                                                                                                 
 
11 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
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reduce the fuel loading in the area to be burned, (3) reduce the amount of fuel consumed 

by the fire, (4) minimize emissions per ton of fuel consumed. These emission reduction 

techniques rely almost exclusively on reducing the amount of fuel consumed by a 

particular fire.12

 

Basic smoke management practices could include, among other practices, steps that will 

minimize air pollutant emissions during and after the burn, evaluate dispersion conditions 

to minimize exposure of sensitive populations, actions to notify populations and 

authorities at sensitive receptors and contingency actions during the fire to reduce 

exposure of people at such receptors, identify steps taken to monitor the effects of the fire 

on air quality, and identify procedures to ensure that burners are using basic smoke 

management practices.  

 

 

3.3 Smoke Management Components of Burn Plans 

Actions to Minimize Fire Emissions 

The burn plan should show the steps taken by the respective entity prior to, 

during, and after the burn to reduce air emissions.  This could include such 

activities as reducing the burn acreage, using non-fire alternatives, and rapid and 

complete mop-ups in an area. 

 

Air Quality Monitoring 

The burn plan should identify how the burn may affect air quality in sensitive 

areas near the prescribed burn and how this will be monitored.  Personnel should 

at a minimum visually monitor the progress of the burn and evaluate the burns 

potential to interfere with the people and property in the vicinity.  This would 

include mechanisms to alert the public should the burn present a problem.  For 

burns expected to take more than a day, other monitoring techniques that might 

include PM monitors may be necessary to determine concentrations near sensitive 

areas. 

                                                 
12 EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998) 
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Evaluate Smoke Dispersion 

The burn plan should identify the anticipated dispersion of the smoke from the 

burn site prior to the event.  Effort should be made to minimize the exposure of 

sensitive populations to smoke and to avoid impacting the visibility in Class I 

Federal areas.  This would also include efforts to minimize the impact of smoke 

along highways and airways.  The distance and directions to sensitive areas 

should be evaluated and checked against atmospheric conditions.  Wind speed, 

wind direction, mixing heights, and other dispersion conditions should have 

minimum requirements that need to be met prior to authorizing a burn.   

 

Public Notification and Exposure Reduction Procedures 

The burn plan should identify actions that will be taken prior to initiating a burn 

to make local authorities aware of actions being taken in their area.  This would 

also include contingency actions to be taken should a burn go beyond its predicted 

dispersion area and impact sensitive populations and areas.   

 

 

3.4 Public Education and Awareness 

 

The department’s Air Pollution Control Program will be coordinating the promulgation 

of new rule 10 CSR 10-6.045 Open Burning Requirements with an educational effort to 

improve the rules visibility within the state.  Pamphlets explaining the new rule and the 

harmful effects of smoke will be produced and made available to the regional offices, 

other state agencies, and to other interested organizations to distribute.   The department’s 

Air Pollution Control Program will focus on groups that could potentially have a 

significant impact on air monitoring through open burning, such as farmers that burn crop 

stubble or land managers that utilize prescribed burns. 
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3.5 Surveillance and Enforcement 

 

Missouri has five (5) regional offices covering all areas of the state.  In addition, satellite 

offices are located in several of the regions.  Staff in these offices are involved in 

monitoring compliance with state regulations and in enforcing those regulations. 

 

 

3.6 Program Evaluation 

 

The department’s Air Pollution Control Program monitors the state’s air resources 

through a network of air monitoring sites located throughout the state. A map of the 

statewide network is found in the appendix. 

 

The Missouri Department of Natural Resources and Local Agencies in St. Louis City, St. 

Louis County, and Springfield operate approximately 201 ambient air quality monitoring 

instruments at 44 locations in the state. The intent of this network is to determine the 

nature of the air quality in the state, and determine the location and severity of any 

problems. Monitors evaluate pollutant levels related to the National Ambient Air Quality 

Standards, which are health and welfare based standards developed by the U.S. 

Environmental Protection Agency. Trends from these monitoring sites indicate changes 

in air quality over time, and provide information on air quality relationships in various 

parts of the state. In addition, monitoring for various air toxics is conducted, as well as 

monitoring to understand the chemical makeup of some air pollutants, to help evaluate 

pollutant sources and controls. 
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