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Cover Photographs 
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Bottom Right: Interdisciplinary monitoring team members on the Apalachicola National 

Forest in Florida. 
 

All photos in this report provided by this projectôs 
interdisciplinary monitoring teams. 

 

The Wildland Fire Leadership Council 
 

The Wildland Fire Leadership Council was established in April 2002 by the Secretaries of 

Agriculture and Interior to provide an intergovernmental committee to support the 

implementation and coordination of Federal Fire Management Policy. The Council, an 

intergovernmental committee of Federal, State, Tribal, county, and municipal government 

officials, meets regularly to provide oversight and coordination of the National Fire Plan and the 

Federal Wildland Fire Management Policy. 
 

The Council also provides strategic oversight to ensure policy coordination, accountability, and 

effective implementation of Federal Wildland Fire Management Policyðas well as related long-

term strategies that address wildfire suppression, assistance to communities, hazardous fuels 

reduction, habitat restoration, and rehabilitation of our Nationôs forests and rangelands. 
 

 

 

Contents 
 

Executive Summaryéééééééé.ééééééééé  5 
 

I Introductionéééééééééééééééééé.ééé.ééééé  7 
General Protocol Descriptionééééééééééé..ééééé..  7 
Multi-Party Monitoring Teamsééééééé.ééééééééé..  8 
Project Site Descriptionsééééééééééééééééééé 10 
Two Questions Formed Monitoring Effort Basiséééé..éééé.. 11 
 

II Analysis and Resultsé.éééééééééééééééééééé.. 13 
Analysiséééééééééééééééééééé..ééééé.. 13 
Resultsééééééééé..ééééééé.ééééééééé.. 14 
Fuel Treatment Effectivenessé..ééééééééééééé.éé 16 
 

III Effects on Air and Water Quality, and Terrestrial 
    and Aquatic Habitat é.éééééééééééééééééééé... 18 

Effects on Air Qualityéééé..éééééééééééé.ééé.. 18 
Effects on Water Qualityééééééé.ééééééééééé.. 21 
Effects on Terrestrial Habitatééééééééééééééééé 23 
Effects on Aquatic Habitatééééééééééééééé.ééé 24 
Fuel Treatment Effectiveness and Effects by Vegetation Typeéé.. 27 
 

IV Conclusions on Broad-Based Monitoringéééééééééééé 29 
 
 
 
 
 
 
 



Monitoring Fuel Treatments for Overall Effectiveness and Effects 
on Aquatic and Terrestrial Habitat, Air and Water Quality 

 

4 

 

Lessons Learnedé..éééé..éééééééééééé.ééé.. 30 
Considerations for Future Monitoring Efforts éééé..ééééé.. 30 

 

V Appendices 
Appendix A ï Sample Worksheetséééé..ééé.ééé.ééé.. 33 
Appendix B ï Quadrants ééééééé.ééééé...ééééé.. 35 

 

 

Figures 
 

Figure 1 ï Photograph: Project site on the Helena National Forest in Montana 

that featured both mechanical and prescribed fire treatments.éééé.éééééééééé...  8 
Figure 2 ï Photograph: Nighttime prescribed fire on the Stanislaus 
National Forest in California . . . ééééééééééééé.ééééééééé..éé.  9 
Figure 3 ï Map of the 2008 fuel treatment monitoring siteséééééé..ééééééé 10 
Figure 4 ï Photograph: One of the interdisciplinary monitoring teams 
on the Deschutes National Forest in Oregonééééééééé..é.ééééééééé 12 
Figure 5 ï Graph: Treatment types for wildland-urban interface and 
non-wildland-urban interface siteséééééééééééééééééééééééé.. 15 
Figure 6 ï Photograph: Mechanical treatment on the N.W. Diamond Valley Project, 
BLM Battle Mountain District in Nevada . . . .ééééééééééé...éééééééé 16 
Figure 7 ï Graph: Fuels objectives based on percent of sites treatedééééé.ééé.. 17 
Figure 8 ï Graph: Fuels objectives based on percent of acres treatedééééé.ééé. 17 
Figure 9 ï Photograph: Implementing a prescribed burn on the Tahoe 
National Forest in California . . .  ééééééééééééééééééééé...ééé 18 
Figure 10 ï Graph: Fuel treatment effects on air quality based on percent of sitesééé. 20 
Figure 11 ï Graph: Fuel treatment effects on air quality based on percent of acresééé 20 
Figure 12 ï Photograph: Treatment area (in background) on the Superior National 
Forest in Minnesota . . . ...ééééééééééééééééééééééééé.éé. 21 
Figure 13 ï Graph: Fuel treatment effects on water quality based on percent of siteséé 22 
Figure 14 ï Graph: Fuel treatment effects on water quality based on percent of acresé... 22 
Figure 15 ï Graph: Fuel treatment effects on terrestrial habitat based on percent of sites. 23 
Figure 16 ï Graph: Fuel treatment effects on terrestrial habitat based on percent of acres 24 
Figure 17 ï Photograph: California newt on a masticated and burned treatment  
site located on the Tahoe National Forest in California . . . éééé.éééé..ééé..é. 25 
Figure 18 ï Graph: Fuel treatment effects on aquatic habitat based on percent of sitesé. 26 
Figure 19 ï Graph: Fuel treatment effects on aquatic habitat based on percent of acresé26 
Figure 20 ï Photograph: Post-Hurricane Katrina manual/mechanical salvage site 
on the De Soto National Forest in Mississippi two years after treatment.ééé..ééé.é 27 
 

Tables 
 

Table 1 ï Summary of Chosen National Fire Plan Goals with 
BLM and FS Sites Combinedéééééééééééééééé.éééé...ééééé..14 
Table 2 ï Percent of Monitored Sites Reporting Positive Environmental Effects 
from Fuel Treatments in Three Vegetation Categorieséééééééééé..ééééé. 28 
Table 3 ï States that Comprise Each Quadrantééééééééé.éééé..éééé.. 33 
 
 

More detailed information on this reportôs fuel treatment monitoring projectðincluding 
a full set of datasheetsðis available on the projectôs Webpage: 

http://www.fs.fed.us/adaptivemanagement/wflc/ 
 



Monitoring Fuel Treatments for Overall Effectiveness and Effects 
on Aquatic and Terrestrial Habitat, Air and Water Quality 

 

5 

The relatively tight confidence band indicates that fuel 
treatment objectives are being met to a high degree in all 

sections of the country by both the Bureau of Land 
Management and U.S. Forest Service. 

 

 

Executive Summary 
 

In 2007, the Wildland Fire Leadership Council (WFLC) organized a task group to: 
 

× Develop a monitoring plan for implementing a directive from the National Fire 

Planôs 10-Year Implementation Strategy, and 
 

× Respond to the Healthy Forest Restoration Act requirement of monitoring a 

representative sample of projects. 

 

This report was completed to fulfill the above directive and requirement. 

 

A broad-based monitoring approach was utilized to qualitatively answer specific 

monitoring questions about overall fuel treatment objectives and treatment effects on 

aquatic and terrestrial habitat and air and water quality. 

 

In 2008, the USDA Forest Service and the USDI Bureau of Land Management (BLM) 

began implementing this approach and conducting joint monitoring of hazardous fuel 

treatments. To accomplish this task, the continental United States was divided into four 

quadrants. Thirty sample fuel treatment sites were randomly selected within each 

quadrant, representing a total of 120 fuel treatment sample sites.  

 

Monitoring was completed on 98 percent of the selected sites. Most of the monitored 

sites (71 percent) were within the wildland-urban interface. Most of the treatments 

involved prescribed fire as a stand-alone treatment (42 percent), or were combined with 

mechanical/manual treatments (28 percent). 

 
 

Fuel Treatment Objectives Met 
Overall, monitoring teams reported that the treatments met the fuel treatment objectives 

on 92 percent of the sitesðattaining the 95 percent ñconfidence intervalò (calculated to 

determine the reliability of the estimate) of 87.5 to 97.2 percent. The relatively tight 

confidence band indicates that fuel treatment objectives are being met to a high degree in 

all sections of the country by both Bureau of Land Management and Forest Service. 

 

When reviewing treatment objectives by vegetation type, the percent of monitored sites 

meeting fuel treatment objectives exceeded 85 percent for the three broad categories of 

vegetation types with more than 15 sites sampled (shrub land, 100 percent; woodland, 88 

percent; and forested land, 93 percent). 
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Mitigation measures and project design were successful in limiting unwanted effects on 

resources. The majority of responses (99 percent of sites) indicated that no adverse effect 

on other resources had occurred. This finding demonstrates that current mitigations to 

avoid adverse effects are working. Adverse effects on terrestrial habitat from fuel 

treatments were reported on only one site (less than 1 percent of the sites). No adverse 

effects were reported on any treatment sites related to aquatic habitat or air and water 

quality.  
 

 

Positive Affect on Environmental Resources 
While nearly one-fourth of the responses (24 percent of sites) indicated a positive affect 

on environmental resources, positive effects varied from 3.3 percent to 72 percent of the 

monitored sites. Positive environmental effects from fuel treatments were reported on 

aquatic habitat (7.6 percent of the sites), terrestrial habitat (68 percent of the sites), air 

quality (11 percent of the sites), and water quality (7.6 percent of sites). 

 

When those sites where environmental categories were reported as ñnot applicableò were 

removed, the percent of sites with positive effects increased (aquatic habitat, 21 percent; 

terrestrial habitat, 74 percent; air quality, 20 percent; and water quality, 17 percent). 

 

Overall, terrestrial habitat appeared to receive positive effects from fuel treatments to a 

greater extent than aquatic habitat, air quality, or water quality. Air and water quality 

appeared to have the lowest percentage of positive effects from the fuel treatments. 

 

It should be noted that a ñno effectò response on aquatic and terrestrial habitat and air and 

water quality could be considered encouraging in terms of a lack of negative impacts 

from fuel treatment implementation. 

 
 

Fuel Treatments are Meeting Desired Treatment Objectives 
In response to the two broad monitoring questions posed by WFLC, results indicate that 

fuel treatments are broadly effective at meeting desired treatment objectives (over 90 

percent of the sites) and rarely (less than 1 percent of the sites) negatively impact aquatic 

and terrestrial habitat, air and water quality. 

 

It is important to note that in the case of air qualityðdue to reduced fuel loading and 

therefore a lesser chance of catastrophic wildland fire which would reduce or eliminate 

potentially harmful emissionsðmost positive impacts are actually expected to occur in 

the future. 
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I Introduction 
 

In 2008, the USDI Bureau of Land Management (BLM) and USDA Forest Service (FS) 

completed the first year of monitoring fuel treatments at a national scale. The goal of the 

monitoring effort was to determine if fuel treatments are effective and if they are 

affecting any environmental resources. The results of this monitoring: 
 

× Provide information to those developing future fuel treatment strategies, 
 

× Provide input for environmental analysis, and 
 

× Highlight needs for future research. 

 
 

This and future national monitoring efforts will be used to identify trends over time. This 

trend analysis may also highlight areas where more intensive monitoring or additional 

research would be beneficial. This report will also provide information in response to the 

National Fire Plan 10-Year Comprehensive Strategy and Congressô requirement in the 

Healthy Forests Restoration Act (HFRA) to monitor a representative sample of projects. 

 

In 2007, a broad-based monitoring approach was approved by the Wildland Fire 

Leadership Council (WFLC). This project was designed to qualitatively answer specific 

monitoring questions about overall fuel treatment objectives and treatment effects on 

aquatic and terrestrial habitat and air and water quality. 

 

Post-treatment observations and qualitative judgments were made on a randomly selected 

sample of 120 fuel treatment projects on National Forest System and BLM public lands. 

This monitoring effort was conducted in a consistent manner to assure that its results 

could be aggregated nationally. 

 
 

General Protocol Description 
A standardized monitoring protocol was developed to ensure consistency across the 

nation in reviewing a sample of hazardous fuel treatments and in summarizing results at 

the geographic and national levels. 

 

Monitoring questions were investigated and results were submitted on standardized 

worksheets. (See sample worksheets in Appendix A.) Some flexibility was provided, 

such as allowing individual field offices and local stakeholders to determine the attributes 

that best addressed aquatic and terrestrial habitat, air and water quality, as well as project 

objectives to determine fuel treatment effectiveness. 

 

The continental United States was divided into four quadrants: Northeast (NE), 

Northwest (NW), Southeast (SE), and Southwest (SW). Thirty samples were selected 

within each quadrant, representing a total sample size of 120 fuel treatment sample sites. 
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Projects were randomly selected from the 

National Fire Plan Operations and Reporting 

System (NFPORS) database from projects 

completed in 2005 and 2006. (Project 

locations are depicted by agency in Figure 

3.) 

 

Selected fuel treatment sites varied in size 

from one acre to 10,000 acres, for a total of 

62,533 acres. Approximately two percent of 

the 2005 and 2006 treatment acres were 

selected for monitoring (out of a total of 

3,589,166 acres treated). 

 
 

Multi-Party Monitoring Teams 
Multi -party teams (including resource 

specialists) were convened to conduct the 

fuel treatment monitoring. 

 

The hosting unit invited local stakeholders 

and non-agency personnel to assist in 

formulating the specific monitoring 

questions and to conduct subsequent field 

monitoring. 
 

 

 

 
To better understand project results, 

the multi-party monitoring teams involved people 

with a diversity of experience and backgrounds. 

 

 

 
 

To better understand project results, the multi-party monitoring teams involved people 

with a diversity of experience and backgrounds. Each team was asked to develop a 

maximum of three objectives for treatment effectiveness, and a maximum of three 

attributes each for aquatic and terrestrial habitat and air and water quality effects. 

 

Figure 1 ï Project site on the Helena National Forest 
in Montana that featured both mechanical and 

prescribed fire treatments. 
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The teams qualitatively rated the selected fuel treatment projects to determine their 

effectiveness in achieving site-specific fuel objectives. The teams also rated site-specific 

effects (intended or unintended) the treatment had on aquatic and terrestrial habitat, and 

air and water quality based on the attributes chosen earlier. 
 

The results were documented on the provided monitoring worksheets. A monitoring 

facilitator assisted each local unit team to ensure that a uniform approach was utilized for 

all samples. 
 

Monitoring facilitators were provided by the Forest Service Adaptive Management 

Services Enterprise Team. 

 

 

 
 

Figure 2 ï Nighttime prescribed fire on the Stanislaus National Forest in California. The national 
monitoring projectðoutlined in this reportðwas designed to qualitatively answer specific 
questions about overall fuel treatment objectives and treatment effects on aquatic and terrestrial 
habitat and air and water quality. Post-treatment observations and qualitative judgments were 
made on a randomly selected sample of 120 fuel treatment projects on National Forest System 
and Bureau of Land Management public lands.  
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Figure 3 ï Map of the 2008 fuel treatment monitoring sites. 
 

 
 

Project Site Descriptions 
A project was defined as one footprint or contiguous area receiving one or more 

vegetation treatments designed to achieve an overall fuels objective. Samples were 

selected from projects where all the specified treatments had been completed. While 

other treatmentsðsuch as chemical or biologicalðcould have occurred on the selected 

project site, at least one entry must have been prescribed fire or mechanical/manual 

treatment. To avoid overburdening any individual field office, no more than two sites 

were selected for monitoring in any one field office. 

 

Prior to initiating project site visits, each unit that had a monitoring project site was 

contacted to validate that all treatments on that site had, in fact, been completed as well as 

to collect additional project information. 

 

Substitute projects were selected from a reserve random sample list for the following 

cases: the specified treatments had not been completed (13); a project site could not be 

accessed (2); a unit had more than two sites selected (5); or fire activity precluded access 

(3). 

 

This reserve list consisted of an additional 30 randomly drawn projects from each 

quadrant. Projects that were represented by one of these criteria for removal: nine sites in 

the NE quadrant, one site in the SE quadrant, seven sites in the NW quadrant, and six 


