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Summary of Findings and Recommendations 
 

Findings Recommendations 

Goal 1 – Promote Ecosystem Health and Sustainability 
Goal 1.1 – Terrestrial Natural Communities 

• Preliminary analysis shows an increase in floristic 
quality Pine Woodland and Glade/Woodland 
natural community types (page 9) 

• Continue implementing floristic quality 
index survey schedule 

• Restoration activities are not keeping pace with 
Forest Plan objectives (page 11) 

• Adjust NEPA planning schedule to place 
ecosystems at risk at a higher priority 

• Continue to plan landscape-scale 
prescribed burns in moderate to high 
ranked REA areas 

• Increase burn intensity effects in lieu of 
limited thinning 

• Find effective ways to address non-
commercial (small roundwood) treatments 

Goal 1.2 – Non-Native Invasive Species 

• The Forest has met the goal for control 
(treatment) of NNIS; it is not known if the overall 
acres infested with NNIS have been reduced 
(page 14) 

• Develop and implement process for 
evaluating and monitoring and the 
effectiveness of NNIS treatments.  

Goal 1.3 – Soils, Watersheds, and Water Quality  

• Forest plan standards and guidelines for soil and 
water protection appear to be effective, although 
isolated cases of detrimental soil disturbance have 
been documented (page 15) 

• Forest Soil Scientist continues to assist 
District staff during project planning and 
implementation to achieve soil 
productivity objectives.  

Goal 1.4 – Wildlife and Aquatic Habitat 

• The Eleven Point District planted native warm 
season grasses, and signed a decision for open 
lands maintenance with activities to maintain or 
increase the percentage of native grasses (page 
18)  

• Increase efforts to convert cool season 
pastures to native grasses. 

• A GIS analysis comparing permanent old growth 
in FY 2005 (when Forest Plan Rod was signed) to 
existing permanent old growth showed little 
change, at least in part because designations have 
not been documented in the stand layer. (page 19) 

• Ensure that past and future decisions 
designating permanent old growth are 
documented in the corporate data base 

• Two-thirds of areas with MP 2.1, and almost 
three-fourths of areas with MP 6.1 are have less 
designated old growth than FP objectives specify 
(page 19) 

• Identify obstacles to old growth 
designation and increase efforts to 
designate permanent old growth. 
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Findings Recommendations 

Goal 2 – Provide a Variety of Uses, Values, Products, and Services 
Goal 2.1 – Public Values  

• While the amount of roundwood sold increased 
from previous years, the ratio of sawtimber to 
roundwood sold remains out of balance (page 21)  

• Explore options for increasing use and 
demand for small roundwood. 

• Seventy-eight percent of permits are administered 
to standard, which exceeds the target. (page 22) 

• Continue to increase percentage of permits  
administered to standard 

Goal 2.2 – Prescribed Fire, Fuels, and Wildland Fire Management 

• The percentage of prescribed burns conducted in 
Management Areas 1.1 and 1.2 increased 
significantly from 69% in FY 2010 to 92% in 
FY2011 and 88% in FY 2012 as a result of the 
Forest’s efforts to enhance ecosystem restoration 
activities (page 25)  

• Continue to emphasize prescribed burning 
in Management Prescription Areas 1.1 and 
1.2.  

• A review of various burn plans shows that most of 
our objectives are boiler plate statements from 
existing and resource related projects, which 
makes it difficult to adequately evaluate the 
effectiveness of our prescribe burns in reaching 
Forest Plan desired conditions. (page 29) 

• Develop more quantitative and qualitative 
site-specific objectives and increase 
pre/post monitoring of site conditions, 
thereby producing better analytical data 
for future project planning. 

• Growing season burns accounted for 1% of the 
total prescribed burns on both FY 2011 and 
FY2012, and fall burns accounted for 5% in FY 
2011 and none in FY2012, far short of the Forest 
Plan objective of 20% during the growing season 
and 40% during the fall (page 26) 

• Identify and address obstacles to 
conducting fall and growing season burns.  

Goal 2.3 – Transportation System  

• ATV trail monitoring has been minimal since the 
Forest Plan was revised, and most of the informal 
information that has been collected has not been 
shared beyond the district level. (page 29) 

• Appoint interdisciplinary team to evaluate 
and summarize ATV trail conditions and 
monitoring for last 5 years under the 
revised Forest Plan  

• Organize, label, file, and update regularly 
all District level monitoring information; 
share with the Forest resources staff. 
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Findings Recommendations 
Goal 2.4 – Timber Management  

• Adequate natural regeneration has not been a 
problem on the Mark Twain with appropriate site 
preparation. (page 29) 

• Eliminate first-year stocking surveys for 
natural regeneration, and certify successful 
natural regeneration on completion of 
successful third-year stocking survey. 
Continue first and third-year plantation 
survival surveys in planted areas. 

• Large areas of the forest remain at moderate to 
severe risk of oak decline, but effective treatments 
are slowed by NEPA requirements (page 29) 

• Develop programmatic EAs on a District, 
Zone or Forest-wide basis to allow timely 
and effective response to oak decline 

Goal 2.8 – Recreation Opportunities  

• The Forest has made incremental changes to 
broaden the spectrum of recreation opportunities 
offered,  although we cannot offer as many 
amenities as some visitors would like (page 31)    

• Continue actively seeking opportunities to 
partner with others to meet the needs and 
desires of our visitors. 

• While most Forest recreation facilities are 
maintained to meet critical standards, deferred 
maintenance needs are significant. (page 32) 

• Continue efforts to reduce maintenance 
needs by reducing facilities and utilizing 
partnerships and unique funding 
opportunities. 

Goal 2.10 – Heritage Resources  

• Cultural resources in non-project areas suffer 
from human-caused and natural impacts (page 33) 

• Involve heritage staff early in project 
planning 

• Prioritize the investigation of vandalism 
reports 

• Work towards completing baseline 
recordation of archaeological features in 
caves 

• Prioritize the elimination of deferred 
maintenance at NRHP listed 
administrative sites 

Goal 2.11 – Wilderness Opportunities  

• The Forest has made improvements in meeting 
the management elements, with all seven 
Wildernesses meeting minimum stewardship 
goals in FY 2012. 41 (page 41) 

• Continue annual monitoring of Wilderness 
management and specific elements in the 
work planning process  

• Target improvements in specific elements, 
develop a strategy to make those 
improvements, and monitor and report the 
results. 

• Work toward inventory and monitoring of 
wilderness character, and management to 
minimize adverse impacts on character. 
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Fiscal Year 2011-2012 Annual 
Monitoring & Evaluation Report 
Introduction 

Effective Forest Plan monitoring and evaluation fosters improved management and more 
informed planning decisions. It helps identify the need to adjust desired conditions, goals, 
objectives, standards and guidelines as conditions change. Monitoring and evaluation helps 
the Agency and the public determine how a Forest Plan is being implemented, whether plan 
implementation is achieving desired outcomes, and whether assumptions made in the 
planning process are valid.  

Monitoring and evaluation are learning tools that form the backbone of adaptive 
management. With these tools, information is collected and compiled to serve as reference 
points for the future; new scientific understanding and technology, changes in law, policy and 
resource conditions, growing concerns, trends and changing societal values are incorporated 
into forest planning; and the scientific validity and appropriateness of assumptions used in the 
development of the Forest Plan is evaluated. In short, they breathe life into a static 
document—the Forest Plan—to make it dynamic, relevant, and useful. 

Several kinds of activities can be referred to as “monitoring.” Programmatic monitoring 
tracks and evaluates trends of ecological, social, or economic outcomes. Project 
implementation monitoring monitors compliance with Forest Plan standards and guidelines. 
Effectiveness monitoring evaluates how effective our management actions are at achieving 
desired outcomes. Validation monitoring verifies assumptions and models used in Forest Plan 
implementation. Monitoring may also address issues for large geographic areas of which the 
Forest is a part.  

Monitoring and Evaluation Requirements 
Minimum monitoring and evaluation requirements have been established through the 
National Forest Management Act (NFMA) at 36 CFR 219. Some requirements provide 
guidance for the development of a monitoring program, while others include specific 
compliance requirements.  

Monitoring and evaluation are separate, sequential activities required by NFMA regulations. 
Monitoring involves collecting data by observation or measurement. Evaluation involves 
analyzing and interpreting monitoring data. The information gained from monitoring and 
evaluation is used to determine how well the desired conditions, goals, objectives, and 
outcomes of the Forest Plan have been met. Monitoring and evaluation keeps the Forest Plan 
up-to-date and responsive to changing conditions and issues. This process provides the 
feedback mechanism for adaptive management (see figure below). The results are used to 
identify when changes are needed to the Forest Plan or the way it is implemented.  
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Previous Monitoring Efforts 
Under the 1986 Forest Plan, monitoring activities were conducted and Annual Monitoring 
and Evaluation Reports (Annual M&E Reports) were compiled. These reports were used to 
inform the Analysis of the Management Situation (AMS), which was developed in 
preparation for the Forest Plan revision. The AMS described the current condition of the 
Forest and evaluated inventory and monitoring information to identify necessary changes in 
management direction. The AMS, in essence, closed the book on monitoring under the 1986 
Forest Plan.  

This is the sixth Annual M&E Report compiled under the 2005 Mark Twain National Forest 
Plan. Regional Forester, Randy Moore, signed the plan on September 21, 2005, and 
implementation of the Plan began on January 3, 2006. The Monitoring Program is described 
in Chapter IV of the Forest Plan.  

Monitoring Program 

Forest Plan 
Chapter 4 (Monitoring and Evaluation) of the Forest Plan is strategic in nature and provides 
programmatic direction for monitoring and evaluating Forest Plan implementation. The 
Forest Plan addresses several types of monitoring. These requirements fall into four broad 
categories: 

Category 1: Required monitoring items (NFMA, and 1982 36 CFR 219 regulations, 
as permitted by 36 CFR 219.14(e) and (f) of the 2005 Planning rule.)  

Category 2: Attainment of goals and objectives  
Category 3: Implementation of standards and guidelines and  
Category 4: Effects of prescriptions, management practices, and off-road vehicles   

Required Category 1 monitoring items are mandatory components of every forest plan, 
whereas Category (2) through (4) monitoring items are more flexible and tailored to address 
issues raised through public scoping and interdisciplinary team review. A more complete 
description of Category 1 through 4 monitoring items can be found in Chapter 4 of the 2005 
Forest Plan. 

Assess
Problem

Design

ImplementMonitor

Evaluate &
Adjust
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Monitoring and Evaluation Implementation Guide (Monitoring Guide) 
The Monitoring and Evaluation Implementation Guide (Monitoring Guide) is part of the 
overall monitoring framework for the Mark Twain National Forest. While Chapter 4 
(Monitoring and Evaluation) of the Forest Plan is strategic in nature and provides 
programmatic direction for monitoring and evaluating Forest Plan implementation, the 
Monitoring Guide provides direction that is more specific to implement the monitoring 
strategy outlined in the Forest Plan. The Monitoring Guide details the methodologies and 
protocols used to conduct monitoring and evaluation tasks identified in the 2005 Forest Plan 
for the Mark Twain National Forest. The Monitoring Guide also assigns responsibilities for 
monitoring and evaluation tasks, and defines where monitoring data is to be stored.  

The Guide is flexible and may be changed as new methodologies and techniques are 
developed. It allows the principles of adaptive management to be applied so that as 
monitoring techniques are implemented they can be evaluated for their effectiveness and 
efficiency (and revised as appropriate).  

Annual Monitoring Activities 
Budgetary constraints may affect the level of monitoring that can be done in a particular 
fiscal year. If budget levels limit the Forest’s ability to perform all monitoring tasks, then 
those items specifically required by law are given the highest priority.  

Each Ranger District will conduct three monitoring field trips per year. In addition, the SO 
will lead three monitoring field trips per year, scheduled so that each Ranger District is 
visited every two years. 

Annual Monitoring and Evaluation Report (Annual M&E Report) 
Providing timely, accurate information about Forest Plan implementation to the decision 
makers and the public is a key requirement of the monitoring and evaluation strategy. The 
annual monitoring and evaluation report, which provides the analysis and summary of the 
monitoring results, is the vehicle for disseminating this information. As stated on page 4-6 of 
the 2005 Forest Plan this report, “…provides an opportunity to track progress towards the 
implementation of Forest Plan decisions and the effectiveness of specific management 
practices. The focus of the evaluation is in providing short and long-term guidance to ongoing 
management.” 

Evaluation is the process of transforming data into information—a value-added process. It is 
a process of synthesis that brings together value, judgment and reason with monitoring 
information to answer the question, “So what?” and perhaps, “Why?” Evaluation requires 
context. A sense of the history of the place or the circumstances (temporal and spatial 
context) are important to the evaluation of management activities. Evaluation describes 
movement from a known point (base line or reference condition) either toward or away from 
a desired condition. The desired conditions may or may not ever be fully achieved, but it is 
important to know if management activities are heading in the right direction. Evaluation 
produces information that is used to infer outcomes and trends: Conclusions will be drawn 
from an interpretation of evidence. These conclusions are documented in the Annual 
Monitoring and Evaluation Report. 

The Annual Monitoring and Evaluation Report is not intended to be a comprehensive 
compilation of all the monitoring and evaluation described in the plan. While the report may 
provide summaries of data collected, it is primarily written to display evaluation of the data. 
The evaluation process determines whether the observed changes are consistent with Forest 
Plan desired conditions, goals, and objectives and identifies adjustments that may be needed. 
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Comparison of subsequent monitoring and evaluation reports provides a means to track 
management effectiveness from year to year and to show the changes that have been made or 
are still needed. 

Key information displayed in the Annual Monitoring and Evaluation Report includes: 

• Forest accomplishments toward achieving multiple use objectives for providing 
goods and services. 

• The degree to which on-the-ground management is maintaining or making 
progress toward the desired conditions and objectives for the plan 

• The effects of the various resource management activities within the plan area on 
the productivity of the land 

• Conclusions and recommendations regarding the need to adjust monitoring or 
change the Forest Plan 

• Status of other agency/institution cooperative monitoring 
• Update of research needs 
• Status of any Forest Plan Amendments or Administrative Corrections 
• Documentation of any monitoring that has not been completed and the reasons 

and rationale (budget or staffing limitations or unexpected conditions, such as a 
severe fire season)  

Use of Monitoring and Evaluation Information 
This report is of value for the public and Forest Service leadership, managers and employees. 
The Annual M&E Report describes to the public how their public lands are being managed 
and how effectively the commitments made to them through the 2005 Forest Plan are being 
met. The information gained from the Annual M&E Report is used to determine how well the 
desired conditions, goals, objectives, and outcomes of the Forest Plan have been met. The 
Annual M&E Report also provides a readily available reference document for Forest Service 
managers as they plan, evaluate the effects of actions on resources, and implement future 
projects. The information can illuminate changes needed in project planning and 
implementation, or changes needed in Forest Plan direction.  

Monitoring Activities in Fiscal Years 2011 & 2012 (FY 2011 & FY 2012) 
This report documents monitoring activities that occurred between October 1, 2010 and 
September 30, 2012 (F Y 2011 and 2012.)  

The Forest Monitoring Team conducted three monitoring field trips to three different project 
areas during FY 2011 and none in FY 2012. The SO field trips were cancelled due to the 
extreme fire season and the need to review the FACTS data. 

The Districts conducted 10 monitoring trips to different project areas. Activities monitored 
included  cedar removal, prescribed burns, timber harvest, salvage harvests, TSI/reforestation, 
understory removal projects, special use permits, hazardous fuels reduction, a visit to the 
Rockpile Mountain Wilderness, ATV and Ozark Trail impacts from blowdown and harvest 
work, windstorm recovery efforts, and a pipeline restoration project. The reports of these trips 
are on file, and the results have been incorporated into this Annual report. 
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Monitoring Results  
The monitoring and evaluation described in this report is organized by the specific Forest 
Plan Goal (found in Chapter 1 of the 2005 Forest Plan) that drives each of the monitoring 
questions.  

Goal 1 – Promote Ecosystem Health and Sustainability 

Goal 1.1 – Terrestrial Natural Communities 
Question – Are restoration activities increasing plant species richness for woodlands, 

glades and forests?  

and 

Question – Are we moving toward desired condition for groundcover and natural 
community type structural characteristics? 

Work on the surveying the Floristic Quality Index (FQI) of different natural community types 
continues, with the following work completed in 2011and FY 2012: 

• Installed 9 plots at Cedar Creek Prairie (Prairie/Oak Woodland community type) 
• Re-measured 75 plots at Ava Glades (Glade/Woodlands community type) 
• Re-measured 100 tree plots at Pineknot (Pine Woodland community type) 

FQI numbers reflect vegetation diversity.  A higher mean FQI number is better and each 
Community will have its own numbers. As treatments such as prescribed burning and 
thinning occur, the FQI number should increase, indicating that the natural community is 
moving towards the desired condition. This has been observed in two community types that 
have had repeat surveys, shown in the chart below.  

 
Figure 1 - Increase in Floristic Quality 
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FQI numbers are just being analyzed for the first time.  In the future, the FQI numbers will be 
stratified by treatment type: no activity, tree harvest, burning and a combination of these 
activities.   

Question – What progress has been made towards meeting Objectives described in 
Chapter 1 of the Forest Plan? 

Objective 1.1a – Within Management Prescription 1.1 areas, apply management 
activities to move natural communities towards restoration in the amounts shown in 
Table 1-1 [on page 1-2.]  

and 

Objective 1.1b – Within Management Prescription 1.2 areas, apply management 
activities to move natural communities towards restoration in the amounts shown in 
Table 1-2 [on page 1-2.]  

According to the information in the FACTS database, we have implemented vegetation 
treatments on almost 25,000 acres, and have conducted prescribed burns on some 69,000 
acres in management prescription 1.1 and 1.2 since 2006 (see chart below.) A combination of 
activities, including thinning of the vegetation and prescribed burning, are required in order to 
increase plant species richness/ground cover and for restoration efforts to be considered 
successful. Although there is much overlap between the acres that have been burned and 
those that have been thinned, not all the acres that have been burned have also been thinned 
and not all areas thinned have also been burned. FACTS activity records are in the database, 
but spatial polygons are missing.  This makes it impossible to identify those acres that have 
had both vegetation treatments and prescribe fire.  

 
Figure 2 - Management Activities in MP 1.1 & 1.2 
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There are an estimated twenty-seven NEPA planning units that incorporate all nineteen 1.1 
and 1.2 Management Areas. Currently, the Mark Twain National Forest has active NEPA for 
seven of the nineteen Management Areas in MP 1.1 and 1.2. NEPA is scheduled or budgeted 
within two years for six additional Management Areas. Six Management Areas are currently 
scheduled for analysis beyond the ten years of the effective Record of Decision for the 2005 
Forest Plan; three not till past 2015.  

The 2005 Forest Plan established an objective of treating 95,000 to 146,000 acres during the 
plan period (2006 – 2016.) Based strictly on the acres we have burned, it would appear that 
we are making good progress towards meeting our objective; this is offset, however, by the 
fact that the acres treated with vegetation treatments is only 26% of the acres needed to meet 
the minimum objective. It appears that the MTNF is not keeping pace with Forest Plan 
restoration objectives. The question then arises: “Are various ecosystems at risk of 
irreversible plant and animal species loss as time passes?” The Nature Conservancy is of the 
opinion that certain fire-adapted ecosystems are at such a risk if treatments do not commence 
within 5 to 10 years.  

Recommendations that will help achieve effective ecosystem restoration treatments to meet 
Forest Plan objectives include: 

• Adjusting the NEPA planning schedule to place ecosystems at risk at a higher priority, 
especially the Upper St. Francois Mountains and Cedar Creek Prairie. 

• Continuing to plan landscape-scale prescribed burns in moderate to high ranked REA 
(Rapid Ecological Assessment) areas; increase burn intensity effects in lieu of limited 
thinning.  

• Find effective ways to address non-commercial (small roundwood) treatments, now a 
chronic pervasive problem across much of the Mark Twain National Forest. This includes 
strongly encouraging or mandating that Ranger Districts actively participate in 
collaborative partnerships, stewardship contracting and other “all-lands” conservation 
efforts.  

Goal 1.2 – Non-Native Invasive Species 
Question – To what extent is Forest management contributing or responding to non-

native invasive species (NNIS)? 

Non-native, Invasive Plants 

Non-native invasive species (NNIS) include terrestrial and aquatic plants and animals. 
Infestations of NNIS increasingly threaten the integrity of the ecosystems and biodiversity on 
the MTNF. Of particular concern are those NNIS that are successful at invading natural 
habitats.  

There are 33 species of NNIS (32 plants and 1 animal – feral hog) known to exist on the 
MTNF. There are 1,966 individual mapped and inventoried invasive plant infestations, 
totaling 32,428 acres.  

Throughout the MTNF, NNIS plants are most abundant in regularly disturbed areas such as 
roadsides, grazing allotments and old fields. NNIS infestations associated with some 
management activities on the MTNF include 2,092 miles of roadsides, 1,037 acres of 
developed recreation sites, 145 acres of dispersed recreation sites, 250 acres of power lines, 
and 5,396 acres of range allotments. 

Feral Hogs 
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Missouri’s feral hog population continues to grow in size and expand in range. There are no 
accurate estimates for feral hogs on MTNF lands, but they are known to exist in many areas 
on the Forest. In FY 2011 and FY 2012, the MTNF continued its efforts to eradicate feral 
hogs through a cooperative agreement with USDA-APHIS.  

Question – What progress has been made towards meeting Objectives described in 
Chapter 1 of the Forest Plan? 

Objective 1.2a – Control a minimum of 2,000 acres of existing non-native invasive 
species infestation.  

Control means, as appropriate, eradicating, suppressing, reducing, or managing invasive 
species populations, preventing spread of invasive species from areas where they are present, 
and taking steps such as restoration of native species and habitats to reduce the effects of 
invasive species and to prevent further invasions (Executive Order 13112). 

Control and management of invasive species is accomplished using a variety of methods, 
including:  

• Cultural practices (e.g., controlled grazing, prescribed fire, smothering);  
• Mechanical and Manual removal (e.g., cutting, digging, disking, girdling, pulling);  
• Chemical control (e.g., herbicides);  
• Biological control (e.g., release of selective biological control agents such as host-

specific predaceous/herbivorous/pathogenic/parasitic organisms) 
 

The following chart shows the acres treated to control NNIS during this plan period. 

 
Figure 3 - Acres of NNIS Treated 
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As can be seen by this chart, the Forest has already met and exceeded the objective for 
control of NNIS. This is partially due to a broader understanding of what is meant by 
“control.” Ideally, the Forest would be able to reduce the overall acres infested with NNIS by 
2,000 during the plan period. The inventory of NNIS infestation on the Forest is an on-going 
process. The Forest Supervisor signed a Record of Decision in February 2012 approving 
certain chemical and biological NNIS treatments on the Forest. The decision also included a 
method for evaluating and monitoring the effectiveness of NNIS treatments, which should 
provide information for future monitoring reports that is more meaningful.  

Goal 1.3 – Soils, Watersheds, and Water Quality  
Question – Are the effects of Forest management, including prescriptions, resulting in 

significant changes to productivity of the land? 

The methods outlined in the Monitoring Guide for answering this question include qualitative 
assessments (mostly ocular). Field observations are then compared to the R9 Soil Quality 
Monitoring Methods (FSH 2509.18-2005-1) to determine if “detrimental soil conditions” are 
occurring. Monitoring trips were made across the Forest by both District and SO staff. 
Prescribed burn units, wildfire burn areas, and timber sale areas were visited.  

All prescribed burn monitoring reports indicate that an adequate amount of soil cover was 
retained during the burns. Soils also remained stable post burn, with no sheet erosion evident. 
Dozer lines were rehabilitated and stabilized. 

Timber sale area monitoring yielded mixed results. With the exception of primary skid trails 
and log landings, most sale areas have re-vegetated and show few signs of soil disturbance.  
Primary skid trails and log landings at three sale areas showed evidence of soil erosion; this 
suggest that water diversions alone may not be an adequate mitigation on steeper slopes.  In a 
few instances, sale area soils were deeply rutted by timber harvest equipment. Although the 
ruts were bladed smooth on the surface, deep soil compaction may persist. Sale area 
monitoring also revealed two instances where the Forest Plan standard prohibiting skidders 
on slopes exceeding 35% was not followed.  

In FY 2012, 34 new drill sites were visited. Four were unacceptable as staked because they 
did not comply with Forest Plan standards and guidelines for stream course protection and 
lease stipulations. Several proposed sites were relocated in order to comply with Forest Plan 
standards and guidelines and lease stipulations. Forty-eight rehabilitated drill sites were 
visited to check compliance with Forest Plan standards and guidelines, and lease stipulations. 
The lease stipulations that we use are effective and are helping the minerals program to 
comply with Forest Plan standards and guidelines. 

Findings and Recommendations 

Overall, implementation monitoring and inspection reports confirm that Forest Plan standards 
and guidelines for soil and water have been effective and soil productivity has not been 
degraded. However, isolated cases of detrimental soil disturbance have been documented, 
primarily due to harvesting timber on wet soils and improper timber sale layout.  The Forest 
Soil Scientist will continue to assist District staff during project planning and implementation 
to achieve soil productivity objectives. 
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Goal 1.4 – Wildlife and Aquatic Habitat 
Question – To what extent are forest management activities providing habitat for 

Management Indicator Species (MIS)?  

 Red bat –Bat surveys (mist-net and acoustic) were conducted on the Forest May through 
October 2012.  All Districts except Potosi/Fredericktown had mist-net surveys.  Red bats 
were captured in all Districts surveyed.  Of the 651 bats captured on the Forest, 203 (31%) 
were red bats.  It is impossible to determine a trend from these data since the sample sites are 
different from year to year.  The data does tell us that red bats remain a fairly common 
species on the Forest. 

Birds – The Forest uses the USGS Breeding Bird Surveys to evaluate species trends for 
Missouri and the Ozark/Ouachita Plateau Region.  There are 6 breeding bird surveys routes 
with some portion of the route running through National Forest System lands.  Trends from 
2000-2010 for the worm-eating warbler and summer tanager are increasing (Sauer et al 
2011).  Trends for the same period for Bachman’s sparrow in Missouri are not available; 
however, trends for the Central Hardwoods Region show a decline in numbers. 

[Sauer, J. R., J. E. Hines, J. E. Fallon, K. L. Pardieck, D. J. Ziolkowski, Jr., and W. A. Link. 
2011. The North American Breeding Bird Survey, Results and Analysis 1966 - 2010. Version 
12.7.2011 USGS Patuxent Wildlife Research Center, Laurel, MD] 

Northern Bobwhite Quail – The statewide harvest and population status report for FY 2012 
provides an index of quail abundance across the landscape (Emmerich et al 2012.) Since only 
a small percentage of each county is observed, the index is suitable for data analysis at a large 
scale (regional or statewide).  The statewide index continues to decline (index of 1.2 quail per 
30-mile route in 2010).  This is 16% below the 2011 index of 1.4.  The number of quail 
counted in the Ozark Plateau region increased 46.88% from 2011 to FY 2012, however the 
long term average shows a decline of 30.54%.  The survey routes run mainly through private 
lands, making it difficult to analyze effects of management activities on MTNF lands on 
quail.  In FY 2012, approximately 3,591 acres of quail habitat were restored on the MTNF.   

[Emmerich, Beth, Max Alleger, and Bill White. 2012. Missouri Quail and Pheasant 
Population Status Report 2011-2012.  Missouri Department of Conservation] 

Question – To what extent is Forest management contributing to the conservation of   
sensitive species and moving towards objectives for their habitat conditions? 

Aquatic species – In FY 2012, the Forest entered into new partnerships with The US Fish and 
Wildlife Service – Fish and Wildlife Habitat Conservation Division and Missouri University 
of Science and Technology with Missouri Department of Conservation to do fish surveys of 
streams in the Current River and Mill Creek watersheds.  Results of those survey efforts will 
enable the Forest to make decisions on watershed management that will benefit aquatic 
species, including sensitive species, in those systems.  Two species that were not known from 
the Forest before FY 2012 were documented in the Mill Creek watershed: plains topminnow 
and least darter.  

The HRCC Ranger District reports removing over 97,000 pounds of trash (dump sites) from 
the Gooch sinkhole near the headwaters of Spring Creek and another 50,000 pounds near Mill 
Creek.  

Glade species –  All of the Districts utilized prescribed burning to manage glades in FY 2012, 
except for the Poplar Bluff RD which did not manage glades this year.  The ACW RD also 
mechanically treated over 497 acres of glades with GLADE (“Green Leadership Academy for 
Diverse Ecosystems”). 

http://www.pwrc.usgs.gov/
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Woodland and forest species – Mist netting or harp trapping for bats occurred across the 
Forest (except for the Potosi/Fredericktown Ranger District) in FY 2012.  There are four bats 
species on the RFSS list: little brown bats (Myotis lucifugus), northern bat (Myotis 
septentrionalis), Tri-colored bat (Perimyotis subflavus), and eastern small-footed bat (Myotis 
leibii).  In FY 2012, only two (2) little brown bats (0.3% of total) 232 northern bats (36% of 
total), and 100 tri-colored bats (15% of total) were captured.  No eastern small-footed bats 
were captured in FY 2012.  

Districts reported prescribed burning, understory removals, and other timber harvest were 
completed that benefited woodland and forest species.   

Bluff and cave species –Cave Research Foundation, under a Challenge Cost Share 
Agreement, visited several caves for inventory and survey in FY 2012.  District wildlife 
biologists also visited some caves with Missouri Department of Conservation biologists to do 
Indiana and gray bat population surveys.  A bat friendly cave gate was constructed at 
McCormick Cave.  This gate replaced a wall that was constructed in the 1960’s that blocked 
most bat use in the cave.  A few tri-colored bats were seen in the cave before and after 
construction. 

Wetland species – The Poplar Bluff Ranger District biologist monitored a shrub swamp with 
RFSS plant species Huttonia inflata.  In 2010, a prescribed burn was conducted in the swamp 
and adjacent areas.  There were no negative impacts to the shrub swamp or the plant as a 
result of this management action.   

Bird population trends – The Missouri Department of Conservation reports that the summer 
bald eagle population is around 600 but in the winter that population grows.  In 2011-2012, 
the MDC reports 2,661 eagles (five were golden eagles, the rest were bald eagles).  The bald 
eagle population in Missouri is increasing.  The Potosi District reported that three bald eagle 
nests were active and the Ava/Cassville/Willow Springs District reported that two nest sites 
were active in FY 2012.  The other Districts did not report any bald eagle monitoring. 

(MDC website accessed 11/21/12: 
http://mdc.mo.gov/sites/default/files/resources/2010/03/baldeaglemo2012.pdf ) 

The Cerulean warbler population continues to decline in the Central Hardwoods Region, 
though the population appears stable in Missouri for the 2000-2010 period (Sauer et al 2011). 

The loggerhead shrike is a migrant through much of the MTNF and it is a grassland species.  
Populations in Missouri and in the Central Hardwoods region continue to decline (Sauer et al 
2011). 

The Swainson’s warbler is a rare summer resident that may occur in the very southern tier of 
Missouri counties.  It is closely associated with canebrakes in Missouri.  Population data is 
not available for this species for Missouri or the Central Hardwood Region. 

Hellbender – The MTNF continues to participate as a member of the Hellbender Working 
Group and signed a Challenge Cost Share Agreement with MDC to help fund hellbender 
surveys and research in FY 2012.  The Ozark hellbender has been listed as an Endangered 
Species by the US Fish and Wildlife Service, but the eastern hellbender is a sensitive species 
still.  Both are found on the MTNF and both continue to decline. 

Mussels, alligator snapping turtle, spotted skunk – In FY 2012, The MDC surveyed 33 sites 
on the MTNF for mussels.  We have not received the final report and therefore, we are not 
able to determine if any sensitive mussels were found on the Forest in FY 2012. Population 
trend data is also not available for the mussels at this time.   

http://mdc.mo.gov/sites/default/files/resources/2010/03/baldeaglemo2012.pdf


Mark Twain National Forest 

16 

Question – To what extent is Forest management contributing to the conservation of 
threatened and endangered species and moving toward objectives for their habitat 
conditions?  

Bald Eagle – Bald eagles were delisted in July 2007. However, we have continued to monitor 
bald eagles in the five years following delisting.  (See report above for sensitive species).  

Indiana and gray bat – Snags remain an abundant resource on the MTNF.  Snags provide 
important roosting habitat for Indiana bats.   

The cave and mine closure order remains in force to protect hibernating bat populations from 
disturbance and to minimize the spread of Geomyces destructans, the fungus responsible for 
White Nose Syndrome.  In FY 2012, new bat friendly cave gates were constructed at Bat 
Cave (Oregon County) – a gray bat maternity colony cave.  

There are no known cases of prescribed burns or timber harvest (non-salvage harvest) 
adversely impacting Indiana or gray bats in FY 2012. 

Summer bat surveys in FY 2012 did not document the presence of any new Indiana bat 
maternity colonies on the Forest at the areas surveyed.  A new maternity colony was located 
in forested land adjacent to National Forest lands on the Poplar Bluff Ranger District.   

On the Eleven Point Ranger District, winter population monitoring occurred at Secesh Cave 
and Kelly Hollow Cave.  Indiana bats were founds hibernating in both caves, and gray bats 
also hibernate at Kelly Hollow Cave.  Signs of white nose syndrome were not evident at 
either cave.  The gray bat maternity colony at Bat Cave (Oregon County) was also monitored 
in FY 2012.   

Cook’s Cave gate (gray bat maternity cave), Salem Ranger District, was monitored in FY 
2012.  The gate was in good condition and no vandalism was apparent. 

Cave Hollow Cave and Coldwater Springs Cave, Potosi Ranger District, were monitored in 
FY 2012.  These are both Indiana bat hibernaculum.  The gate at Cave Hollow Cave was 
unlocked (vandalism) when the cave was visited in October 2011.  District personnel 
relocked the gate at this visit.  At a return visit in December 2011, the gate was still locked.  
There was some trash noted at the visit to Coldwater Springs Cave.  No evidence of white 
nose syndrome was noted at either cave.   

The Houston/Rolla/Cedar Creek Ranger District assisted the MDC with Indiana bat 
population monitoring at Dunivan Cave on private land adjacent to the MTNF.  The District 
also monitored Onyx Cave (historic Indiana bat and gray bat cave).  The gate had been 
vandalized (broken into) and was repaired in June 2012.   

Hine’s emerald dragonfly – The Districts continue to manage Hine’s emerald dragonfly 
habitat on the Forest.   

The Houston/Rolla/Cedar Creek Ranger District monitored Kaintuck Fen – no new ATV use 
or beaver activity was noted.  The District also cut hardwood and cedars that were 
encroaching on the fen.   

The Potosi Ranger District monitored Welker Fen and Barton Fen – no disturbance was noted 
at either site.  The District recommends continued monitoring, woody stem removal, and 
maintaining the existing protective features.   

The Salem Ranger District raked ruts at Fortune Hollow fen to restore the hydrology.  The 
District also monitored Casey and Bates Hollow fens.  The District recommends continued 
monitoring, prescribed burning, and HED surveys.   
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The Eleven Point Ranger District raked ruts at Blue Flag Fen to restore hydrology in March.  
The site was visited again in May and no new damage from ATV’s or horses was noted, and 
more crayfish burrows were noted and the ruts were less apparent. 

Mussels – See above. 
Question – Are specialized habitats (caves, fens, seeps, springs, cliffs, rock outcrops, 

wetlands, etc.) being protected, maintained, and restored? 

Number of Specialized Habitat Sites Monitored 
Specialized 

Habitat ACW EP HRCC PB PF SAL TOTAL 

Caves (TES) 1 10 2 0 2 1 16 
Caves (non-TES) 1 3 1 2 3 0 10 
Fens (HED) 0 1 1 0 1 1 4 
Fens (non-HED) 0 0 0 1 2 3 6 
Seeps, springs 1 3 1 2 0 0 7 
Cliffs, rock outcrops 2 0 0 0 0 0 2 
Glades 1 1 0 2 1 0 5 
Other 1 0 1 2 3 0 7 

TOTAL 7 18 6 9 12 5 57 

 

Ava/Cassville/Willow Springs – The District noted that trash remains a problem at Big 
Springs; however, the area has been cleaner since installation of the gate in May 2012.  The 
biologist recommends continued patrols of the area.  The District completed mechanical 
cedar removal and prescribed burned the Lost 40 Glade in FY 2012.  The biologist noted that 
hardwood seedlings are abundant in the glade and recommended removal of the seedlings 
from the glade.  Chimney Rock Cave was monitored and appears to be biologically 
significant particularly with the presence of several hundred tri-colored bats.  The biologist 
recommended a cave closed sign be placed at this cave as vandalism was noted at this cave. 

Eleven Point – Blue Flag Fen seems to be a popular site for ATV and horse use. The biologist 
raked ruts in the fen to restore hydrology and monitored later.  The Biologist recommends 
continued monitoring of the fen condition and ATV or horse activity in the area. Any new 
trails found should be closed.  Tupelo Gum Pond Natural Area continues to be illegally used 
by ATV riders.  The biologist recommends increased FS/LE patrols in the area and re-posting 
of natural area signs.  Illegal trails should be blocked.   

Houston/Rolla/Cedar Creek – Forest wildlife biologist has not received the individual 
monitoring forms from the District. 

Poplar Bluff  - The Mud Creek Natural Area continues to be impacted by illegal ATV use.  
The biologist recommends increased law enforcement patrols and continued monitoring of 
the area. The Adam’s Tract Ephemerals were monitored and use by breeding amphibian 
species was documented as were several native plants.  The area should continue to be 
monitored as illegal four wheel drive use has been a problem in the past.   

Potosi/Fredericktown – Vogt Glade was prescribed burned in FY 2012. The biologist 
recommends continued burning and removal of cedars.  The District burned the old running 
buffalo clover site at Blunt Road; the biologist recommended continued monitoring of the site 
to determine if the species appears after the burn.   
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Salem  - The District monitored the Blair Creek raised fen where  increased beaver activity 
was noted and recommend a “Clemson leveler” be installed to protect the fen if the flooding 
begins to impact the fen.  They also recommend beaver trapping, prescribed burning, and 
fencing if illegal OHV use and impacts from feral hogs become a problem.  The District 
noted some evidence of ATV and other vehicle traffic on the gravel bar near Cook’s Cave.  
The placement of boulders along the river to discourage illegal ATV use was recommended. 

Question – What progress has been made towards meeting Objectives described in 
Chapter 1 of the Forest Plan? 

Objective 1.4a – Improve open woodland conditions on at least 10,500 acres to 
provide habitat for summer tanager, northern bobwhite, Bachman’s sparrow, and 
eastern red bat. 
• The Eleven Point Ranger District conducted prescribed burning on a little over 20,000 

acres across the District – much of this was historically open woodland habitat. 
• Prescribed fire was used on 5,641 acres on the Houston/Rolla/Cedar Creek Ranger 

District in predominantly open woodland habitat in FY 2012. 

Objective 1.4b – Increase the proportion of managed native grasslands to that of 
exotic cool season grasses from the current 46% native grass to 55% native grass to 
provide habitat for northern bobwhite. 
• The Salem Ranger District continues to maintain openlands that were historically open 

and have a warm season grass component.  This includes the Casey allotment with 
approximately 100 acres of warm season grasses. 

• On the Eleven Point Ranger District, the Buffalo Creek area was planted in native warm 
season grasses in spring 2012.  The area was mowed a couple of times in spring 2012 to 
reduce competition from cool season grasses.  The “Open Lands Maintenance Project” 
decision was signed in June 2012.  Some of the old fields have a minor native warm 
season grass component.  The project encourages activities to maintain or increase the 
percentage of native grasses and allows for conversion of fescue/weedy/non-native 
species to natives. 

• The Houston/Rolla/Cedar Creek Ranger District signed the “Cedar Creek Range East” 
Project decision in FY 2012.  Some of the old fields in this project area have a minor 
native warm season grass component.  The project encourages activities to maintain or 
increase the percentage of native grasses.   

Objective 1.4 c – Maintain forest, closed woodland or open woodland cover over 85% 
or greater of Mark Twain National Forest acres to provide habitat for worm-eating 
warbler. 
• Approximately 2,372 acres of open woodland were treated with prescribed fire on the 

Ava/Cassville/Willow Springs Ranger District in FY 2012. 
• The Houston/Rolla Cedar Creek reported that a small portion of the district is actively 

managed each year and almost all of it remains forest or open or closed woodland. 

Objective 1.4d – Treat at least 4,000 acres of glades to reduce woody vegetation to 
provide habitat for Bachman’s sparrow. 
• The Salem Ranger District completed prescribed burning in the Lewis Hollow project 

area which included some small glades. Acreages were not submitted. 
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• No glades were treated on the Poplar Bluff Ranger District in FY 2012. 
• The Eleven Point Ranger District reports that the Wolf Mountain area (4,390 acres) was 

burned in FY 2012 and that many dolomite glades are in the area.   
• The Ava/Cassville/Willow Springs Ranger District reports 5,545 acres of glades were 

prescribed burned in FY 2012.  Another 497 acres were treated with mechanical 
treatment. 

Objective 1.4e – Designate permanent old growth on 8% to 12% of each 2.1 and 6.2 
management area, and on 15% - 20% of each 6.1 management area. 

An analysis of the old growth was completed in Feb 2012 using GIS. The Forest Plan old 
growth layer was compared to the current stand layer where the land suitability class attribute 
tracks old growth. There were very few changes found between the two layers and the 
claimed change since 2006 due to NEPA decisions are not documented in the stand layer.  
The following chart shows the percent meeting or not meeting the FP objective for old 
growth.  This is far from meeting Objective 1.4e and should be addressed by the Leadership 
Team. 

Figure 4 - Old Growth in MP 2.1, 6.1, & 6.2 
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Goal 2 – Provide a Variety of Uses, Values, Products, and Services 

Goal 2.1 – Public Values  
Question – How close are projected outputs and services to actual? 

The Allowable Sale Quantity (ASQ) for the first decade of 2005 Forest Plan implementation is 
1,030 million board feet (MMBF), which equates to an annual average of 103 million board 
feet. The ASQ is not a target; it is a maximum capacity of suitable land to grow timber volume 
on a long-term sustained yield basis under a given management scenario (Forest Plan). While 
the amount of timber sold in any given year can exceed the annual average, the total amount 
sold over the decade cannot exceed 1,030 million board feet (MMBF). The actual amount of 
timber sold in any given year may vary based on the budgets received, the Forest’s capability to 
implement projects, changes in the timber market, insect and disease outbreaks, and any 
number of other variables.  

The following chart shows the timber sold for FY 2006 thru FY 2012. The total timber sold in 
FY 2011 and FY 2012 decreased by 12% and 20% from FY 2009 levels.  The amount of 
sawtimber sold stayed about the same in 2011 but dropped by 26% in 2012.  

 
Figure 5 - Timber Sold 

The model used to determine the ASQ estimated that roundwood products would constitute the 
majority of the products sold (59.5 MMBF or 58% of the total), with sawtimber products 
accounting for the remainder (43.5 MMBF, or 42% of the total.) This emphasis on smaller 
material is due to the heavy need for thinning of forested stands throughout the Forest. The 
following chart shows the sawtimber and roundwood sold as a percent of the total timber 
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output. In FY 2011, sawtimber sold was a 86% of the total output; and FY 2012 dropped to 
68% of the total.  

The removal of roundwood still lags behind the projections made during the development of 
the Forest Plan, largely due to the lack of markets for small diameter material. Failure to 
remove this material, however, indicates that the thinning needs are not being met and hinders 
achievement of the desired condition for many areas.   

 

 
Figure 6 - Timber Sold by Product Type 

In addition to the projected timber output, the Forest Plan also estimated the proposed and probable 
management activities needed to work toward the vegetative and other multiple-use desired 
conditions and objectives of the Forest Plan, based upon modeling estimates. Again, these are not 
targets, and actual treatments during plan implementation may vary from these modeled outputs. 
The following table compares the estimated decade totals for the proposed and probable 
management activities to the actual activities implemented.  

 
 

Management Activity Unit FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15
Cummulative 
Decade Total

Estimated 
Decade total

Commercial Thinning acres 3,340 3,679 1,720 1,505 267 1,414 1,472 13,397 99,800
Intermediate Salvage acres 1,128 1,128
Pre-commercial thinning and release acres 3,278 3,662 3,857 2,362 3,175 4,073 8,773 29,180 40,200
Regeneration cut acres 2,321 3,942 3,684 3,210 1,278 965 2,693 18,093 112,700
Prescribed Burning acres 18,885 24,484 22,551 34,048 42,353 26,792 43,521 212,634 688,000
Hazard Fuels Treatment -  Mechanical acres 2,000 2,592 4,455 3,757 4,525 2,270  19,599 149,200
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Question – Does Forest management of utility, recreation, and other use permits meet 
Forest Plan and agency direction? 

The Forest processed 170 permits which exceeds the final target of 145 by 35.  Permits 
Administered to Standard are at 822 (minimum), and exceeds the target of 775. Permits not 
administered to standard totals 235. 

Recreation permits to standard target was met with 35 recreation permits to standard. The 
Forest continues to see an increase in recreation permits each year, as well as, for research 
projects. 

The Mark Twain now has 1,129 active permits on the forest, an increase of 172 permits from 
Fiscal Year 2010.   

Goal 2.2 – Prescribed Fire, Fuels, and Wildland Fire Management 
Question – What level of wildland fire on the landscape is appropriate and desirable? 

The MTNF Fire Management Plan and the Forest Plan guide appropriate management 
response for wildfires occurring on the Forest. In areas with an approved wildland fire use 
plan, the desire is to allow natural starts to burn under manageable objectives and conditions. 
Currently, only one area on the Forest, Hercules Glades Wilderness, has an approved plan. 
The Forest will continue to suppress human-caused fires to minimize negative consequences 
to firefighter and public safety. All wildland fires will be completely suppressed in areas 
where firefighter safety, public safety, or structures are at risk. 

The total number of wildland fires increased from the previous years.  Total acres burned in 
2011 was 20,251 and 10,364 in FY 2012. The increase in acres can be attributed to the 
continued drought and the heavy fuels located on the Salem and Potosi/Fredericktown 
Districts as a result of the derecho in May 2009. The fuels created multiple safety hazards to 
firefighters, and forced the decision to use indirect tactics in areas affected by the derecho. 
These wildfires were allowed to burn to roads and natural fuel break, reducing risks to 
firefighters and the public.  

 
Figure 7 - Total Wildland Fires 
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Figure 8 - Total Acres Burned by Wildland Fires 

 

Figure 9 - Causes of Wildland Fire 

Question – To what extent is unwanted wildland fire on the landscape suppressed, and at 
what size were wildfires contained? 

A full range of suppression responses are used on unwanted wildland fires, with specific 
actions taken to implement protection and /or fire use objectives. The 2005 Forest Plan 
includes direction to “Use existing natural or manmade barriers…instead of constructed fire 
lines for suppression activities when the value-at-risk is low and where practical and safe for 
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firefighters and the public” (FP page 2-18.) Somewhat larger wildland fires are to be expected 
as the Forest adjusts its suppression actions to comply with this direction. 

There were 120 wildland fires recorded in FY 2011, with a total of 20,251 acres burned.  In 
FY 2012, there were 177 wildland fires, with 10,364 acres burned.  The average size of these 
fires at containment was 169 and 59 acres, which is somewhat more than in previous years.  
FY 2012 fire season was extreme and lasted well into July. This a result of drought in the 
spring and low humidity that produced extreme fire behavior. 

 
Figure 10 - Wildland Fire Size 

Question – To what extent were prescribed fires used to mimic natural processes, 
maintain/improve vegetative conditions, and/or restore natural processes and 
functions to ecosystems? 

MTNF conducted prescribed burns on the Forest in FY 2011, for a total of 26,792 acres.  
Prescribed burns in FY 2012 totaled 43,521 acres.  We accomplished burns with aerial 
ignition for a total of 37,504 acres.  Most of the prescribed burns conducted were for 
hazardous fuel reduction, and wildlife habitat improvement.  On these prescribed burns, 
various firing techniques were used to help emulate natural historical wildfire, while 
preventing damage to natural resources and overall meeting management objectives.  

A total of 63,296 acres were treated (FY2011 and 2012) across Management Area 1.1 and 1.2 
to restore historic natural disturbances and improve ecosystem health with the use of fire. The 
percentage of total prescribed burns conducted in 1.1 and 1.2 management areas has 
increased from 36% in FY 2006, to 88% in FY 2012. This reflects the Forest’s efforts to 
emphasize burning in management prescription areas 1.1 and 1.2 as much as possible in order 
to enhance ecosystem restoration efforts.  
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Figure 11 - Prescribed Fire by Management Prescription 

Question – To what extent were prescribed fires used to treat fuel levels in high risk 
areas? 

and 

Question – How many acres of hazardous fuels reduction activities were accomplished 
within the Wildland-Urban Interface? 

The Mark Twain’s priorities for prescribed burning are to treat areas of high to moderate risk 
around communities, and improve ecological conditions in management areas 1.1 and 1.2. 
The Forest reduced fuels on 29,062 acres. Most of these treatment units were located in high 
to moderate risk areas, as identified in the 2005 Forest Plan Fire Risk Assessment. The Forest 
reduced the heavy fuels on 13,580 acres in the wildland-urban interface through burning.  

Question – Are fuel treatments (mechanical and burning) effective? 

The effectiveness of fuel treatments should be measured both by the goals and objectives of a 
treatment area and the Forest Plan objectives. The Forest has been concentrating efforts in 
areas driven by reduction of fuel and the wildland-urban interface. We could be more 
effective by focusing on improving Fire Regime Condition Class, which is most likely 
attainable in areas covered by management prescriptions 1.1 and 1.2, where ecosystem 
restoration is the objective. For future projects, we need to refer to the Fire Risk Assessment 
cited in the 2005 Forest Plan FEIS Appendix G. This would increase efforts of reducing fuel 
loads in high to moderate areas, and improve the biodiversity on high potential sites. 

A review of various burn plans shows that most of our objectives are boiler plate statements 
from existing and resource related projects, which makes it difficult to adequately evaluate 
the effectiveness of our prescribe burns in reaching Forest Plan desired conditions. We need 
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to develop more quantitative and qualitative site-specific objectives, and increase efforts on 
pre/post monitoring site conditions. This would produce better analytical data for future 
project planning.   

Question – To what extent is the Forest management contributing or responding to air 
quality effects on ecosystems, human health, or human enjoyment? 

As a result of conducting preliminary analysis and employing emission reduction techniques 
on all prescribed burns, no sensitive areas were impacted by smoke or emissions.  

Question – What progress has been made towards meeting Objectives described in 
Chapter 1 of the Forest Plan? 

Objective 2.2a – Prescribe burn up to 20% of total projected burn acres from May 
through September, and prescribe burn up to 40% of total projected burn acres from 
October through December. 

 

Prescribed burns are designed to meet specific objectives described in the analysis and 
decision documents authorizing the burns. Under the 1986 Forest Plan, the objectives for 
prescribed fires were predominantly for timber, wildlife resources, and hazardous fuels 
reductions. Prescribed fires to meet these objectives are best conducted during the spring and 
fall seasons; summer burns, which could damage young hardwoods, are avoided. Under the 
2005 Forest Plan, summer burns are needed to help meet restoration objectives. It would be 
expected that as more project decisions are made that include restoration objectives, the 
Forest would begin to conduct more summer burns. However, seven years after 
implementation of the 2005 Forest Plan began, the Forest has made little to no progress 

FP
Objective FY06 FY07 FY08 FY09 FY10 FY11 FY12

Oct thru Dec acres 18,000 2,249 109 0 92 1,256 1,280 0
May thru Sept acres 9,000 0 0 75 0 0 380 406
Jan thru Apr acres 18,000 16,636 24,375 22,476 33,956 41,097 25,132 43,115
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towards the objectives of conducting 20% of prescribed burns during the growing season, and 
40% during the fall. It is not clear whether this is due to a lack of guidance from the SO 
regarding burn parameters and guidelines for use in implementing growing season burns, 
deeply ingrained preferences for spring burning, or other reasons. The Forest needs to 
identify and address the obstacles to meeting these objectives.  

Objective 2.2b – Use prescribed fire to reduce hazardous fuels and improve Fire 
Regime Condition Class on 45,000 acres or more per year. 

 
Figure 13 - Annual Prescribed Fire Acres 

The amount of prescribed burning that can be done is often restricted by weather conditions. 
The Forest is continuing its efforts to increase the acres of prescribed burning by being more 
efficient and conducting larger burns. 

Goal 2.3 – Transportation System  
Question –Is a minimum transportation system being provided and maintained to meet 

resource management objectives? 

During project-level NEPA analysis, forest ID teams review the current network of both 
system and non-system roads and determine whether they need to be reconstructed, 
maintained, decommissioned, or managed by another agency (such as the county) or under a 
special use permit.  The vast majority of system roads are recognized as still being needed to 
manage and implement a variety of resource activities on the forest.  Because of this, the total 
number of system roads reported in INFRA remains almost the same from year to year.  The 
total number of roads fluctuates just a few miles from year to year.  As of November 2012, 
the forest has 2,282.5 miles of system roads. This number has not changed in the last 4 years. 
Annual funding for Road maintenance varies.   However, the forest has utilized road 
maintenance deposits and timber purchasers to off-set low road maintenance funding levels to 
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maximize the number of roads receiving maintenance each year.  Roads with an objective 
road maintenance level (ML) of 3 or 4 take priority over ML 1 and 2 roads. 

Question –  How many miles of road have been decommissioned?  Are unneeded roads 
being decommissioned in an effective manner? 

Project-level NEPA analysis identifies specific system and/or non-system roads that need to 
be decommissioned.  The vast majority of road decommissioning is accomplished via timber 
sales, where the timber purchaser decommissions roads that are no longer needed once 
hauling is done in the area.  The forest has been unable to develop a good method for tracking 
the exact miles of road physically decommissioned annually.  An estimate from timber staff 
is used to generate miles of road decommissioning.  The methods used to decommission 
roads vary from the use of berms and boulders to utilizing slash to barricade a  road.  
Regardless of the method, if vehicular traffic can be kept off the road, then the roadbed can 
re-vegetate and become impassable over time.  However, no method is fail-proof to illegal 
motorized use.  

Question – What are the effects of off-road vehicle use on the physical environment?  

The Forest did not conduct any formal monitoring of effects of ATV use on soils in FY 2012. 
Due to inadequate staffing, rereading the soil monitoring plots previously established within 
both Chadwick and Sutton Bluff  ATV/Motorcycle Areas has not occurred when due for the 
past several years, so we have no quantitative data about the impact of the trails on soils. A 
condition survey of the Chadwick Trail System was conducted in preparation for the trail 
system planning effort that resulted in a decision establishing the Chadwick Master 
Development Plan in November 2011. 

One of the FY 2012 forest monitoring trips focused on ATV use or impacts; the Salem 
District monitored ATV trails #7 and #8 on that trip. Illegal ATV use within the project areas 
monitored was reported on only one of the other monitoring trips; it was noted as an adverse 
effect in the Rockpile Mountain Wilderness monitoring report.  

Informal observations of various trails in the Chadwick trail system each of the past several 
years indicate that on steeper trails that had not been regularly and adequately maintained, 
erosion and sustained damage occurred during the significant storm events that took place in 
2008 and early 2009, and erosion continued after that where the trails were not rehabilitated. 
The Ava Ranger District personnel took photos on several trails that show deep trenching in 
the trail tread, erosion down to bedrock in some cases, and loss of several inches (or even 1’-
2’ or more) of soil. The district has plans for rehabilitation, but limited resources have 
prevented them from working on many of the trails. 

The May 8, 2009 derecho caused so much blow-down along the trails and elsewhere on the 
forest that the maintenance focus in 2009 was on removing downfall, not on maintaining 
tread. As a result of this, the unusually heavy rainfall events, and the unusually wet season, 
the ATV trails on both districts are in worse condition and have more damage than normal.  
Several of the Sutton Bluff ATV trails were closed for many months, and those that were 
opened right away received so much use that they had to be closed for rehabilitation after the 
remaining trails were opened. In FY 2012, three trails remained closed because of 
unacceptable rutting and the need for bridge replacements.  The March 2012 Monitoring Trip 
noted that Sutton Bluff Trails have been greatly improved by maintenance actions, and the 
watershed appears to have been adequately protected in accordance with Forest Plan 
standards and guidelines. The trails staff completed a detailed Trail Assessment and 
Condition Survey (TRACS) inventory of Sutton Bluff Trail 5. The data from this inventory is 
stored in district files or zone, but it has not entered into the corporate database (INFRA) yet. 
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Findings/Recommendation: 

ATV trail monitoring has been minimal since the Forest Plan was updated, and most of the 
informal information that has been collected has not been shared beyond the district level. 
The majority of the ATV monitoring tasks listed in the Monitoring Guide are not occurring to 
the extent described, or the data is not being shared.  

We don’t know how much damage is occurring, but we do know that the significant storm 
events damaged the trails and caused erosion. Evaluation of monitoring and conditions did 
not occur in FY 2011 or FY 2012 as prescribed in the Monitoring Guide, which requires an 
evaluation every 5 years conducted by an interdisciplinary team consisting of at least the 
forest recreation manager and soil scientist, the recreation managers from Ava RD 
(Chadwick) and Salem RD (Sutton Bluff), law enforcement, and a wildlife biologist. This 
should be completed in 2013, and included in the 2013 monitoring report (summarizing the 
first 7 years of operation under the revised Forest Plan). Documentation available at the 
district level needs to be organized, labeled, and kept in an official file, updated regularly, 
(especially before and after heavy maintenance activities) and shared with the Forest 
Integrated Resources and Recreation staffs. 

Question – How effective are forest management practices managing OHV use?  

Illegal use was formally reported in only one of the district monitoring reports in FY 2012, 
compared to three of about 20 district monitoring reports FY2009, and just one in 2008. At 
the forest level, it was not reported or noted as a problem in contacts with the general public, 
our partners, or in casual conversations with other forest employees.  

The Salem and Potosi/Fredericktown zone noted evidence of illegal ATVs during their 
monitoring of Rockpile Mountain Wilderness in June, 2012. This trip documented damage 
that is occurring to the wilderness resources.  Efforts by the district employees to prevent the 
illegal use and damage are limited by available resources, and are inadequate to protect the 
values. 

Goal 2.4 – Timber Management 
Question – Are harvested lands adequately restocked after five years? 

In FY 2011, first and third year stocking surveys were conducted on a total of 5,384 acres of 
natural regeneration sites, and 2,150 acres were certified as adequately restocked.  

In FY 2012, first and third year stocking surveys were conducted on a total of 5,458 acres of 
natural regeneration sites, and 1,974 acres were certified as adequately restocked.  

Harvested lands have been adequately restocked after five years. 

Because adequate natural regeneration has not been a problem on the Mark Twain with 
appropriate site preparation, the requirement for a first-year stocking survey in stands with  
natural regeneration is being eliminated. Successful natural regeneration will be certified on 
completion of successful third-year stocking survey. First and third-year plantation survival 
surveys in planted areas will still be required. 

Question – Are insect and disease populations compatible with objectives for restoring 
or maintaining healthy forest conditions? 

In FY 2011, 6,023 acres were salvaged, largely in response to wind damage from a series of 
tornados.  In FY 2012, 2,830 acres were salvaged. The Forest continues to experience 
widespread oak decline, and large areas of the Mark Twain remain at moderate to severe risk 
of oak decline. NEPA requirements make it difficult if not impossible to deal effectively with 
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much of our oak decline. Programmatic EA’s on a District-wide, Zone, or Forest-wide basis 
should be developed to allow timely and effective response to this serious problem. 

Except for the ongoing problem with oak decline, no major problems with insects or disease 
have been identified. Management activities for oak decline and for salvage of wind thrown 
timber are compatible with objectives for restoring or maintaining healthy forest conditions. 

Goal 2.8 – Recreation Opportunities 
Question – To what extent is the Forest providing a range of motorized and non-

motorized recreation opportunities that incorporate diverse public interests yet 
achieve applicable Management Area and Law Enforcement objectives? 

The Recreation Opportunity Spectrum (ROS) is a planning tool used to identify, evaluate, and 
define the supply of recreation settings on the national forests. Each management prescription 
in the 2005 Forest Plan has a ROS class objective which describes the desired condition for 
the lands allocated to that management prescription. The land allocations were designed to 
provide a range of recreation opportunities to satisfy diverse public interests. Approximately 
90% of the MTNF is allocated to management prescriptions that allow motorized recreational 
activities, with the remaining 10% providing for non-motorized recreation. The chart below 
illustrates the allocations made by the 2005 Forest Plan. Changes to these percentages could 
result from land exchanges, purchases, or changes to the management area prescription for a 
given area.  

Primitive
4%

Semi-primitive 
non-motorized

6%

Semi-primitive 
motorized

19%

Roaded Natural
71%
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Figure 14 - Recreation Opportunity Spectrum Acre Distribution 

There has been little change in the actual quantity or percentage distribution of recreation 
opportunities on the Forest since the revision of the Forest Plan. However, we have 
broadened the spectrum in various places by changing the level of development in our 
recreation facilities at identified recreation areas. In some cases, we are offering more highly 
developed sites with more amenities, by recruiting full-time hosts, replacing old, dilapidated, 
non-accessible facilities with newer, accessible ones, and developing some sites that have 
electrical hook-ups. In other cases, we have removed features that were no longer suitable, 
and are just providing a more primitive setting. 

Over the past several years, the Forest has worked with several counties to offer hundreds of 
miles of roads where users can ride All-Terrain Vehicles (ATVs) and side-by-side Utility 
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Vehicles (UTVs) in compliance with state law by honoring the county ATV and UTV permit 
system. We provide information about those opportunities on our website, through handouts, 
and through individual and group contacts. Of the more than 2,000 miles of maintenance 
level 2 roads on the forest, (those maintained for use by four-wheel drives and other high 
clearance vehicles), over 1,700 miles are in counties that now offer permits for ATVs to be 
ridden on public roads. Of the over 450 miles of roads that are Maintenance Level 3, or 
suitable for passenger cars, more than 415 miles are in counties where permits are available 
for riding on those roads. Many of the Maintenance Level 2 roads offer the type of experience 
that jeep owners seek, but we have not done a very good job of letting them know about our 
roads. Attempts to work with the Missouri Off-Highway Vehicle Alliance on this and other 
issues have not been successful so far, because the organization is struggling and doesn’t 
currently have the capacity to work with us. Sutton Bluff Motorcycle and ATV trails are open 
to UTVs <50” in width, with a forest permit.  Licensed motorcycles may be ridden on 
Chadwick and Sutton Bluff trail systems or on our open roads, with forest permits.  
Unlicensed motorcycles, with permits, may be ridden on the trails, but state law prohibits 
their use on roads. 

Findings/Recommendation: 

The Forest has made incremental changes in the past few years to broaden the spectrum of 
recreation opportunities offered, in response to changing public demand. We continue to 
work with partners and to take advantage of opportunities, within our limited resources, 
recognizing that we cannot offer as many amenities as some visitors would like. We need to 
continue to actively seek opportunities to partner with others to meet the needs and desires of 
our visitors. 

Question – To what extent do Forest recreation facilities and opportunities meet 
accessibility, health, safety, cost, and maintenance requirements and achieve 
resource and social objectives? 

Pre-season developed recreation facility inspections were conducted by district personnel at 
all developed recreation sites, focusing on identification of hazard trees, presence of 
informational and warning signs, condition of the recreation features, and other critical 
maintenance work. All sites were determined to meet at least all of the critical performance 
standards, which include health and safety standards. More extensive condition surveys are 
conducted at each recreation facility at least every 5 years, and results of those surveys are 
recorded in the INFRA database. These surveys of the developed recreation features were 
conducted at 15 of the 112 existing recreation sites in FY 2012, and 13 of the 135 recreation 
buildings associated with the developed recreation sites were also inspected. This information 
is used to determine whether or not our sites are being maintained to standard, and if not, 
what work needs to be done to bring them up to standard. Currently, there are 112 recreation 
sites listed in the database, and only 86, or 77% of them “meet standard,” defined as having 
total deferred maintenance value of less than 10% of the site current replacement value. This 
is a significant improvement over the 62% that met standard in FY 2010, partially as a result 
of special funding that the forest received through the Recreation Site Improvement (RSI) 
project initiative, and partially because the drought reduced our need for mowing, and we 
were able to focus more resources on bringing sites up to standard. The forest still has over 
$4 million in deferred maintenance needs identified at our recreation sites. 

We continued to implement the 5-year Program of Work that resulted from our Recreation 
Facility Analysis, and to eliminate deferred maintenance, moving the Forest closer to our 
goals of balancing our recreation facility needs with available resources, and maintaining 
sites to standard. Some of the actions we implemented were: 
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• Continued volunteer agreements for management of developed recreation sites at 
Falling Spring Recreation Area and implemented new agreements for Pinewoods 
Lake Recreation Area and Pine Ridge Recreation Areas. 

• We completed design work and contracted renovation of the Chapel Hill Bathhouse, 
well house, and sewage treatment system in the Council Bluff Recreation Area, and 
renovation of the boat launch, canoe dock and other facilities at Whitten Recreation 
Area on the Eleven Point National Scenic River. These actions enabled us to reduce 
deferred maintenance and provide facilities that better meet visitor needs at key 
recreation fee sites.  

• Secured the services of volunteer hosts at the following sites: Cobb Ridge, Greer 
Crossing, Lane Spring, Loggers Lake, Markham Springs, North Fork and Watercress 
Recreation Areas. 

• Partnered with private individuals or small businesses to operate the following sites 
as concessionaires authorized by a special use permit: Big Bay, Council Bluff, Float 
Camp and Deer Leap, Red Bluff, Silver Mines and Marble Creek, and Sutton Bluff. 
These concessionaires can provide more options and a higher level of services than 
we are able to offer. 

We implemented the National Recreation Strategy for Sustainable Recreation through the 
actions listed above, by continuing partnerships for trail operations and maintenance, and by 
expanding opportunities for conservation education and interpretation.  

Findings/Recommendation: 

While most forest recreation facilities are maintained to meet critical standards, the amount of 
deferred maintenance is significant. We have taken advantage of partnerships and unique 
funding opportunities to reduce maintenance and improve facilities and recreation 
opportunities. We are making progress, but we need to continue to make conscious efforts to 
reduce our operational and maintenance needs, to seek additional funding opportunities, and 
to expand our volunteer and intern programs and our other partnerships. We do not have 
adequate funding or staffing to meet all the desires and demands of our visitors.  We need to 
improve the information that they receive before they arrive, so that their expectations are 
more in line with the setting and experience they find, not only in Wilderness, but also in our 
developed recreation areas.  This will help them choose to visit areas that best meet their 
desires.  

Question – To what extent are Forest management activities in semi-primitive 
management areas within the Recreation Opportunity Spectrum Objectives (ROS)? 

Compliance of forest activities with the prescribed ROS class was addressed in about half of 
the district monitoring trips, (consistently addressed on some districts, but not all districts 
address it). Monitoring field trip reports that addressed this topic all noted that the activities 
met the objectives of the assigned ROS class. 

The Forest has not had any reports showing non-compliance with this objective in the past 
several years. We need to continue to incorporate ROS management into our project 
planning, as is currently happening. 
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Goal 2.10 – Heritage Resources  
Question – Are avoidance or mitigation measures effective and being followed as 
recommended in project designs? 

The Heritage staff was consulted on 277 projects in FY 2011 and FY 2012 resulting in 
64,262 acres inventoried, 284 previously recorded cultural resources revisited, and 340 
new cultural resources recorded. 

Mitigation measures are being followed as recommended in project designs.  Heritage 
staff conducted 14 monitoring trips throughout the two year period and no concerns were 
noted.   

Two inadvertent discovery events involving cultural resources were reported in FY 2011.  
In one case the Missouri Department of Conservation pushed a trail through a historic 
farmstead on the Salem RD without prior authorization.  A second site was discovered by 
timber markers during boundary layout; the site was located just outside of the timber 
unit boundary. 

Question – Are heritage resources being affected in non-project areas? 

In October 2010 a neighbor reported vandalism of a school house located on the HRCC 
RD.  The report was forwarded to law enforcement personnel.  Heritage staff completed a 
damage assessment. 

In November 2010 a Forest employee observed that an unknown party had excavated a 
hole beneath the steel bat gate placed within one of the openings to a cave on the HRCC 
RD.  The incident was reported to Forest heritage staff and law enforcement.  The 
opening beneath the gate was repaired and improved.  A December 2010 site visit failed 
to yield any indication that archaeological resources within the cave were compromised, 
however the Forest still lacks a baseline recordation of the entire cave interior for 
comparative purposes.  Since the steel bat gate repair, no additional incidents of trespass 
have been reported or observed.  

In February 2011 a cave researcher reported vandalism at a cave site on the HRCC RD.  
The report was forwarded to law enforcement personnel.  Heritage staff completed a 
preliminary damage assessment and law enforcement began an investigation.   

Condition surveys were conducted at 13 priority heritage assets throughout the two year 
period, including two properties identified in the LMP as “special areas” other than 
Wilderness (MP 8.1):  Nova Scotia and Decker Cave.  The LMP recommends a minimum 
of four documented visits to Decker Cave per year to determine that no vandalism, 
unauthorized digging, or collecting is being done (p.3-57).  Decker Cave was visited once 
in FY 2012.   

Ten properties were found to be in good condition.  Tasks previously and newly 
identified at the remaining three properties include vegetation removal, gating of an 
access road to a historic cemetery, erosion control, and closure of user created OHV trails 
leading to Decker Cave.  A total of $6,100 in deferred maintenance needs was 
documented.  Installation of a gate across the entrance of Decker Cave was recommended 
for consideration. 

Summary of Findings and Recommendations 

Cultural resources in non-project areas are suffering from both human-caused and natural 
impacts ranging from benign neglect to intentional vandalism.   

 Project proponents should involve heritage staff early in the project planning process. 
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 Forest staff should prioritize the investigation of reports of vandalism. 
 Work toward completing baseline recordation of archaeological features within cave 

interiors to include detailed maps of previous vandalism and established photo points. 
 HRCC district ranger should plan four visits to Decker Cave in the annual program of 

work for heritage staff. 
 Facilities program should prioritize the elimination of deferred maintenance at 

administrative sites listed on the NRHP. 
 

Question – What progress has been made towards meeting Objectives described in 
Chapter 1 of the Forest Plan? 

Objective 2.10b – Complete formal determinations of eligibility for evaluated sites. 

During FY 2011, 3.5 percent of newly recorded and revisited sites were evaluated against 
NRHP criteria.  During FY 2012, 63.1 percent of newly recorded and revisited sites were 
evaluated against NRHP criteria.  This shows a tremendous accomplishment moving toward 
this objective. 

Goal 2.11 – Wilderness Opportunities 
Question:  How well is the Forest meeting established national Wilderness Stewardship 

Elements?  

In FY 2012, one district monitoring trip focused on wilderness management and trails within 
the wilderness. That trip found that management activities within Rockpile Mountain are 
consistent with the Forest Plan direction and standards, but there is inadequate management 
occurring to achieve the protection of wilderness resources and values needed. The 
monitoring trip confirmed and documented that much of the wilderness resource monitoring 
required by the Forest Plan is not occurring, such as that prescribed for soils and for water 
quality.  Lack of staffing and lack of official presence within the Wilderness has allowed 
threats to the wilderness resource, such as trespass from private land, to degrade some of the 
wilderness characteristics.    

This monitoring trip was considered with the other management and informal monitoring in 
reporting Wilderness accomplishments. 

In 2005, the Forest Service National Leadership defined ten critical management elements for 
protecting and preserving our wilderness resources. At the same time, they adopted a “10-
Year Wilderness Stewardship Challenge” (10YWSC) to reach a minimum level of 
stewardship, defined as earnings, at least 60% of the possible 100 management 
accomplishment points in these elements in time for the 50th Anniversary of the Wilderness 
Act in 2014.  Those stewardship elements define actions and accomplishments in the areas of: 

• Fire Plans – to restore a natural fire regime in each Wilderness 
• Non-Native Invasive Species – to restore natural landscapes by identifying and 

removing invasives 
• Air Quality Monitoring – to learn about trends and conditions and develop strategies 

for improvement 
• Education Plans – to help visitors better appreciate and protect Wilderness values 
• Recreation Standards – to protect opportunities for solitude and unconfined 

recreation 
• Recreation Site Inventories – to provide information necessary to protect wilderness 

character 
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• Outfitters and Guides – to assure that outfitters utilizing Wilderness are partners in its 
management 

• Forest Plan Standards – to assure that Wilderness character will be protected 
• Information Management Needs – to identify and prioritize data needed for 

management 
• Baseline Workforce – to assure minimum staffing to accomplish goals. 

This chart below shows the average number of points (out of a possible 10 points) in each 
management element that MTNF Wildernesses scored from 2006 to 2012. 

 
Figure 15 - Wilderness Stewardship Elements 

Findings: 

While the chart above displays the trend from 2006 to FY 2012, based on overall scores, 
specifically in FY 2012 (compared to 2011) the Mark Twain National Forest made progress 
in meeting the management elements in six of the seven Wildernesses, but the Hercules-
Glade Wilderness score dropped by six points. With these management improvements, all 
seven Wildernesses met the minimum stewardship goals, compared to just one in FY2009, 
four in FY2010, and six in FY2011.  Average scores increased by more than a point in 2 of 
the 10 elements (fire and air quality monitoring), and slightly in 4 other elements, and went 
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down a little in 2 elements, dropping by over four points in the baseline workforce element.  
The total average score increased by 3 points.  In FY 2012, for the first year, all seven 
wildernesses were managed to the minimum standard. 

Recommendation:   

Keep monitoring Wilderness management and the specific elements that affect it on an 
annual basis. Make specific plans for accomplishment during the work planning process, 
targeting specific elements for improvement, and developing a strategy to make those 
improvements. Monitor and report the results. Explore ways to increase staffing within the 
wilderness, or through partnerships to expand the presence within the various wildernesses, 
and to monitor elements that are identified for monitoring, but are not being monitored. 

Work toward inventory and monitoring of wilderness character, and management that will 
minimize adverse impacts on wilderness character.  
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List of Preparers 
The Mark Twain Forest Monitoring Team prepared this Annual Monitoring and Evaluation 
Report. While many individuals were involved in monitoring activities, the following staff 
directly contributed the details and expertise necessary for this report.  

Laura Watts, Forest Planner and Monitoring Coordinator 
Paul Nelson, Forest Fire Ecologist 
Mike Schanta, Resource Information Manager 
Brian Davidson, Forest NNIS and Range Program Manager 
Charly Studyvin, Forest Silviculturist 
Nancy Feakes, Forest Recreation Manager 
Sarah Bradley, Salem Ranger District Wildlife Biologist and Minerals Specialist 
Bennie Terrell, Fuels Specialist 
Wallace Dillon, Forest Soils Scientist 
Keri Hicks, Forest Archeologist 
Kelly Whitsett, Forest Hydrologist 
Theresa Davidson, Forest Wildlife Biologist 



 

 

 

 

 

 

 

 

 

For more information, visit our web site. 
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