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Summary of Findings and Recommendations 
 

Findings Recommendations 

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

• While acres burned for restoration purposes has 
remained constant, the number of acres thinned 
has declined for the last three years (page 10) 

• Increase timber management activities 
within burn units Management 
Prescription 1.1 and 1.2 areas. 

Goal 1.2 – Non-Native Invasive Species 

• Missouri’s feral hog population continues to grow 
in size and expand in range (page 11) 

• Continue to work with USDA-APHIS to 
trap and exterminate hogs. 

• 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 12) 

• 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 are effective and soil 
productivity is not being degraded (page 13) 

• Continue implementing Forest Plan 
standards and guidelines for soil and water 
protection. 

• Watercourse Protection Zone (WPZ) delineation 
is not consistent across the Forest (page 13) 

• Provide field training for delineating 
WPZs as defined by Forest Plan 

Goal 1.4 – Wildlife and Aquatic Habitat 

• Prescribed burning was accomplished on about 
12,336 acres of open woodland habitat and about 
60 acres of open woodland habitat were treated 
with commercial harvest of some type. Both 
treatments are necessary to move the area towards 
the desired condition. (page 17) 

• Focus prescribed burns in areas which 
have or will be thinned to the desired basal 
area to meet desired conditions. 

• Increase treatments to reduce basal area in 
open woodland habitat 

• 2,300 acres need to be converted from cool season 
grasses to native grasses to meet Forest Plan 
objectives (page 17)  

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

• Although the Forest has prescribed burned more 
acres of glades than needed to meet Forest Plan 
objective, additional thinning treatments and 
repeat prescribed burns will be needed to reach 
optimum Bachman’s sparrow habitat (page 17) 

• Increase thinning projects in glades, and 
continue prescribed burns in those areas. 

• Total acres designated as permanent old growth 
increased to 11,371; however, 80,800 to 119,200 
acres are needed to meet Forest Plan objectives 
(page 17) 

• Increase designation of 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 18-
19)  

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

• 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 21)    

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

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

• Fuel treatments could be more effective if focused 
in areas with the greatest potential for improving 
Fire Regime Condition Class (page 25-26) 

• Focus fuel treatments in areas where Fire 
Regime Condition Class can realistically 
be improved, such as in Management 
Prescription Areas 1.1 and 1.2.  

• A review of various burn plans shows that 
objectives tend to be boiler plate statements from 
existing and resource related projects. (page 26) 

• 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. 

• The Forest has made little progress towards 
meeting Objective 2.2a  for conducting prescribed 
burns in the summer and fall (page 26) 

• Continue working towards developing 
burn parameters and guidelines for use in 
implementing 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 28) 

• 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. 

• Despite public education and law enforcement 
efforts, illegal ATV use still occurs and adversely 
impacts resources. (page 29) 

• Explore ways to more effectively curtail 
illegal ATV use.  
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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 
stands being regenerated naturally. Certify 
successful natural regeneration on 
completion of successful third-year 
stocking survey. Continue first and third-
year plantation survival surveys in planted 
areas. 

• The only major insect or disease problem 
identified is oak decline. Management activities 
for oak decline are compatible with objectives for 
restoring or maintaining healthy forest conditions. 
(page 30) 
 

• Emphasize restoration of natural 
communities in order to improve forest 
health. 

Goal 2.6 – Land Adjustment Program  

• The large number of unresolved encroachment 
cases, and competing well for LWCF funds, 
remain challenges for the surveying and lands 
program. (page 30) 

• Focus on resolution of backlogged 
encroachment cases and acquisition of key 
properties to enhance watershed protection 
and restoration. 

Goal 2.8 – Recreation Opportunities  

• 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 – Cultural Resources  

• Mitigation measures are not effective in all cases 
and need to be revisited. (page 32) 

• Ensure that heritage staff are present to 
monitor the use of heavy equipment on 
historic properties. 

• Involve heritage staff in all project 
planning. 

• Cultural resources in non-project areas are 
suffering from both human-caused and natural 
impacts ranging from benign neglect to 
intentional vandalism. (page 32-33) 

• Prioritize the investigation of reports of 
vandalism at cultural sites. 

• Include four visits to Decker Cave in the 
annual program of work for heritage staff. 

• Make elimination of deferred maintenance 
at administrative sites listed on the 
National Register of Historic Places a 
priority. 
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Findings Recommendations 
Goal 2.11 – Wilderness Opportunities  

• The Forest has made improvements in the 
management of Wildernesses, particularly in 
those elements addressing fire plans, education 
plans, recreation site inventories, and baseline 
workforce. (page 34) 

• Include specific plans for 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. 
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Fiscal Year 2009 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 fourth 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).  

The Forest Plan ID Team developed this Monitoring Guide to facilitate data collection and 
storage of monitoring items using standardized monitoring protocols and corporate 
data/information storage.  

The Forest continues to work with scientists from the Northern Research Station and the 
Northern Monitoring Program to develop methods for answering some of the monitoring 
questions at the Forest-wide scale. These methods include using FIA data to determine 
whether the Forest as a whole is moving towards the desired condition as described in the 
Forest Plan, identifying changes in habitat for MIS and TES species, and other large scale 
issues. These monitoring results will be of most value in looking at long-term changes, such 
as will be done in the Comprehensive Evaluation Report.  

Annual Monitoring Activities 
The Annual Monitoring Schedule identifies which items will be measured, and how the 
monitoring questions will be answered. It identifies and schedules various site-specific, on-
the-ground monitoring activities, and describes the purpose, methods, locations, responsible 
persons, and estimated costs.  

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.” 
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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 future conditions, goals, objectives and what adjustments may be needed. 
Comparison of subsequent monitoring and evaluation reports provide 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.  
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Monitoring Activities in Fiscal Year 2009 (FY 2009) 
This report documents monitoring activities that occurred between October 1, 2008 and 
September 30, 2009 (Fiscal Year 2009.) Most of the projects monitored had been planned, 
and in some cases implemented, under the 1986 Forest Plan direction. Therefore, trends, 
patterns, and results from implementation of the 2005 Forest Plan are not clearly defined. On-
the-ground changes to forest type composition, age structure, and other attributes will not be 
evident at this early date. In addition, evaluations and conclusions that would lead to changes 
in the Forest Plan are not expected at this point.  

Monitoring Field Trips 
The Forest Monitoring Team conducted three monitoring field trips to three different project 
areas during FY 2009. The Districts conducted 18 monitoring trips to 27 different project 
areas. Activities monitored included prescribed burns, timber harvest, salvage harvests, 
TSI/reforestation, special use permits, windstorm recovery efforts, road decommissioning, 
and bottomland hardwood plantings. The reports of these trips are on file, and the results have 
been incorporated into this Annual report. 

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? 

The Mark Twain National Forest continues collecting high-precision level vegetation data 
across the Forest. We will use changes detected in data for the same sampling points to 
analyze, evaluate and make management adjustment decisions to determine whether we are 
moving toward desired conditions for groundcover, plant species richness and natural 
community structural characteristics. The Floristic Quality Assessment is used to calculate a 
floristic quality index (FQI) and mean total species within sampling plots across the Forest. 
This numerical index (FQI) is an expression of the relative integrity of an ecosystem and 
comparison of how close it resembles the high quality natural communities that occurred 
prior to European settlement.  

Monitoring plots are located within areas of analogous vegetation characteristic of a given 
described natural community type (glade, open/closed woodland, savanna, fen and forest). 
Field botanists first install baseline monitoring plots (generally ranging from 12 to 100 plot 
settings) across a given representative project area. A plot setting consists of a 1/10th acre tree 
macroplot; 50 ¼ meter square quadrats and one Brown’s transect for monitoring fuels. This 
data collection consists of three phases. Phase I is the initial baseline establishment of plots, 
usually preceding any major management treatment. Phase II is the repeat sampling, and 
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Phase III is the analysis that takes place to detect change. Repeat sampling is done every 4-5 
years assuming that some meaningful management activity intended to move vegetation 
toward desired conditions is carried out.  

During FY 2008, contract botanists established and collected vegetation data on 36 plots at 
Medley Hollow on the Salem Ranger District, and entered tree macroplot data for 100 plot 
settings at Pineknot. During FY2009, contract botanists established and collected vegetation 
data on 16 plot settings at Grasshopper Hollow Natural Area on the Salem Ranger District, 18 
plot settings at Hercules Glade Wilderness on the Ava/Cassville/Willow Springs Ranger 
District, and 36 plot settings at Cane Ridge on the Poplar Bluff Ranger District.  

The Forest Ecologist, Forest Data Analyst and The Nature Conservancy will work together to 
begin analyzing most of the plot data in FY10.  

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.]  

The FACTS database shows the following acres treated in Management Prescription 1.1 and 
1.2 areas during this plan period. 

 
While the acres burned has remained constant over the last three years, the acres treated with 
non-fire activities (timber harvests, thinning, etc) has declined. A combination of activities, 
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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. So 
the decline in non-fire activities in these areas could indicate an overall decrease in acres 
treated for restoration. Because we do not currently have the type of data and mapping 
available to readily determine where these activities overlap, it is difficult to accurately 
quantify how many acres have been appropriately treated. The Forest is currently working on 
a process to ensure that this information is available in future years.  

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 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 38 species of NNIS (37 plants and 1 animal – feral hog) known to exist on the 
MTNF. There are 1,779 individual infestations, totaling 32,272 acres. This reduction from 
previous reports of 40,274 acres is due to better reporting within the NRIS/Terra database, 
rather than an actual reduction in acres affected. 

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 powerlines, 
and 5,396 acres of range allotments. 

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 2009, 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, prescibed fire, smothering);  
• Mechanical and Manual removal (e.g., cutting, digging, discing, 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) 

In 2009, the Forest treated a total of 5,161 acres. Of that total, 4,123 acres were accomplished 
by utilizing permitted livestock grazing (primarily on the Cedar Creek and Ava Units), and 
another 1,038 acres were treated by mechanical means (primarily mowing). The treatment 
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objectives achieved with 2009 treatments was primarily containment. In some cases, 
reduction in population was achieved. It is likely that no population were actually eradicated. 

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 2009, the MTNF continued its efforts to eradicate feral hogs through a 
cooperative agreement with USDA-APHIS. In 2009, 255 feral hogs were removed on NFS 
lands and adjacent private lands (50 hogs removed directly from FS lands), primarily in 
Barry, Stone Taney, Reynolds, Texas and Washington Counties. Total of 6,500 acres were 
reported as improved. 

The following chart shows the acres treated to control NNIS during this plan period.  
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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. An environmental assessment is currently being developed to address potential 
chemical and biological NNIS treatments. This analysis will also include a method for 
evaluating and monitoring the effectiveness of NNIS treatments.  

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) of the activity areas during Monitoring Field Trips. These 
observations are then to be 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 during the summer and fall. Prescribed burn units and timber 
sale areas were visited. Monitoring and inspection reports confirm that Forest Plan standards 
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and guidelines for soil and water have been effective and soil productivity has not been 
degraded.  

In order to provide a more statistically valid methodology for monitoring the effects of 
management activities on soils, the Rocky Mountain Research Station , the Southern 
Research Station, the Intermountain and Northwest FS Region, the Washington Office and 
the San Dimas Technology and Development Center partnered to develop a new Forest Soil 
Disturbance Monitoring Protocol Technical Guide (Soil quality monitoring-Long term 
ecosystem sustainability Soil Disturbance Monitoring protocol (SoLoSDM) (Gen. Tech. 
Report WO-82a)). This protocol includes a rapid assessment tool which can be used to 
provide consistent monitoring results that can be aggregated to develop status and trends for 
soil quality. This new protocol will be used in place of, or in addition to the R9 monitoring 
methods, and will be implemented on the Mark Twain during FY 2010. 

Question – To what extent is Forest management affecting water quality, quantity, and 
the physical features of aquatic, karst, riparian, or wetland ecosystems? 

Field monitoring of harvest units, temporary road construction, road maintenance, and 
prescribed burns found that, in most cases, Forest Plan standards and guidelines for stream 
channels and special habitats were being met. The monitoring teams also reported that, with 
some exceptions, management activities were not adversely affecting these resources. There 
is a national Best Management Practices (BMPs) handbook and evaluation program being 
developed that will help the Forest in setting up a comprehensive monitoring process for 
verifying and evaluating the effectiveness of the Forest Plan standards and guidelines and 
other mitigation measures. 

On the Eleven Point, Potosi-Fredericktown, and Salem Ranger Districts, illegal ATV use was 
adversely impacting streams, small seeps, pools and other wetlands, despite efforts to 
eliminate such activity. The Salem Ranger District removed shrubs, cedars and blowdown 
timber to reestablish water flow to the Fortune Hollow Fen, and fenced the riparian area out 
the adjoining cattle allotment. The Houston/Rolla/Cedar Creek District, in partnership with 
the Meramec Regional Planning commission and Wal-Mart, cleaned up several dumps in 
sinkholes. Some inconsistency across Districts in determining and delineating watercourse 
protection zones (WPZs) was found, and needs to be addressed. A streambank stabilization 
project on the Courtois Creek had washed out, while a weir on the armored Huzzah Creek 
streambank at the Red Bluff campground was operating successfully at diverting water from 
the streambank. Re-evaluation of both sites by Missouri Department of Conservation and 
Forest hydrologists was recommended. 

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

Forest Plan Objective  FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 
1.3a – Stabilize 10 miles or more of 
stream reaches 0 1 2 3       6 

1.3b – Restore or enhance 125 acres of 
bottomland hardwood forest 0 51 13 60       124 
1.3c – Increase large woody material 
loading in 3 miles or more of streams or 
rivers  0 0 0 0       0 
1.3d – Protect and improve 900 acres of 
wetlands 0 10 0 70       80 



Mark Twain National Forest 

14 

Goal 1.4 – Wildlife and Aquatic Habitat 
Question – To what extent are forest management activities providing habitat for 

Management Indicator Species (MIS)?  

Red bat – Spring and summer bat surveys (mist-net and acoustic) were conducted on the 
Forest May through August 2009. Red bats were captured on every District in 2009. Of the 
387 bats captured on the Forest, 144 (36%) were red bats. In 2008, 96 of 288 (33%) bats 
captured were red bats. It is impossible to determine a trend from these data since the sample 
sites are different. What the data does tell us is that red bats remain a fairly common species 
on the Forest.   

To better answer this question, in FY 2009, the Forest entered into an agreement with the 
University of Missouri (with North Central Research Station) to determine trends in 
population status of eight forest bat species, including the red bat. Between 2001 and 2003, 
using ANABAT acoustic monitoring, relationships between habitat covariates and site 
occupancy were determined through the use of occupancy modeling. A quantitative 
population metric was estimated for eight bat species. The current agreement is to re-sample a 
set of the sites previously sampled to determine if the population metric has changed. A 
change would indicate that bat populations on those areas of the Forest have changed over 
time. 

Birds - The Forest uses the USGS Breeding Bird Surveys to evaluate species trends for 
Missouri and the Ozark/Ouachita Plateau region. There are 6 (Hilda ACW; Williamsville PB; 
Centerville SAL; Cascade PF; Ironton PF; and Bennett EP) Breeding Bird survey routes with 
some portion of the route running through National Forest System lands. We look at trends 
within the last year (data is available through 2006), since the 1986 Forest Plan was 
implemented, and long-term (since 1966 when the Breeding Bird routes first started keeping 
data).  Bachmans’ sparrow is not listed because most routes have no data on that species. 
USGS has not updated the data since the last report. The Bennett route was surveyed in 2008 
and 2009: 36 summer tanagers and 8 worm-eating warblers were documented.   

Northern Bobwhite Quail – The statewide harvest and population status report for 2009 
provides an index of quail abundance across the landscape (MDC 2009). 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 2.7 quail per 30 
miles route in 2009, in 2008 the index was 2.9). The Ozark Plateau region, where most of the 
MTNF lands lie, showed a decrease of 36.8 % since last year, and a 32.8% decrease in the 
long-term average. The survey routes run mainly through private lands, therefore making it 
difficult to analyze effects of management activities on MTNF lands on quail. Weather 
conditions in 2009 were not conducive to good quail reproduction. Poor habitat conditions – 
overgrazed pastures, overgrown fields, thick grass stands, removal of hedgerows, grassy 
rather than woody waterways, and red cedars infesting grasslands – contribute to the 
statewide downward trend.   

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

Aquatic species – The Forest accomplished several projects that would benefit aquatic and 
riparian species by providing vegetation structure and ground cover to help hold soil adjacent 
to streams and rivers. Riparian hardwood trees were planted on 30 acres of open bottomland 
fields to begin the restoration to bottomland hardwood forest on the Ava/Cassville/Willow 
Springs District. Willows were planted along a streambank on the Potosi-Fredericktown 
District to stabilize eroding banks in 2009, unfortunately heavy flooding following the 
planting washed the effort away. Baseline surveys for aquatic organism passage at Stringtown 
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Branch documented a need to remove an AOP barrier at this site. To prevent further 
streambank erosion, a weir was repaired at Red Bluff on Huzzah Creek; the structure appears 
to be diverting the flow away from the stream bank. 

Glade species – In 2009, three Districts prescribed burned approximately 820 acres of glade 
habitat (372 acres on the Ava/Cassville/Willow Springs District, 398 acres at Solomon 
Hollow Natural Area on the Houston/Rolla/Cedar Creek District, 50 acres at Vogt Glade on 
the Potosi/Fredericktown District). The Ava/Cassville/Willow Springs District also restored 3 
acres of glade habitat by removing road ruts and planting with native forbs and grasses. 

Woodland and forest species – Baseline vegetation data continues to be collected across the 
Forest. Detection of changes due to management will not be discernable for several more 
years.   

Bluff and cave species – Cave/karst specialist Randy Long monitored physical and biological 
conditions at several caves in 2009. In addition, Cave Research Foundation, under a 
Challenge Cost Share Agreement, visited several caves for inventory and survey.  

Wetland Species – In FY 2009, 70 acres of wetland restoration occurred at Lost Creek 
(Potosi/Fredericktown District). The District hosted a Wetlands Restoration Workshop 
attended by folks from several state and federal agencies in conjunction with this project. 
Additional prescribed burning, vegetation control, and motorized access restrictions are 
identified a continuing needs on several MTNF fens. Wetlands, including fens will need 
continual monitoring to ensure their protection from threats such as feral hogs, illegal ATV 
use, and woody vegetation encroachment. 

Bird population trends – No new data is available at this time. 

Hellbender – The MTNF continues to participate as a member of the Hellbender Working 
group and participates in a Challenge Cost Share Agreement with MDC to help fund 
hellbender surveys and research. In FY 09, the MTNF also provided additional funds to help 
purchase supplies for the hellbender captive propagation program. The USFWS is working to 
list the Ozark Hellbender. 

Mussels, alligator snapping turtle, spotted skunk – There is no recent information on this 
species that would give an indication of recent population trends on the MTNF.   

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 will continue to monitor 
bald eagles for at least 5 years following delisting. The bald eagle is now protected under the 
Bald and Golden Eagle Protection Act and disturbance analyses must be conducted for 
projects that may affect bald eagles. Five bald eagle nests were monitored in 2009. 

Indiana and gray bat – Snags remain an abundant resource on the MTNF. Spring windstorms 
on the Salem and Potosi RD’s changed roosting and foraging habitat conditions on thousands 
of acres. Most of the area damaged is still suitable for both roosting and foraging, though 
some areas are less than optimal. 

All gates at occupied bat caves on the Forest are structurally sound. However, attempts to 
breach gates do occur. In December 2008, District personnel dropped several trees across the 
access road to Cave Hollow Cave to deter vandalism at the cave. The May 2009 windstorms 
further blocked access to the cave due to blow down. Monitoring of the cave has occurred 
and no signs of break-ins at the cave have been documented. Monitoring at Kelley Hollow 
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Cave has shown continued disturbance inside the cave including driving inside the cave on 
ATV’s. The Forest will gate this cave to protect hibernating Indiana bats in 2010. 

There are no known cases of prescribed burn on MTNF adversely impacting Indiana or gray 
bats in 2008. 

Summer bat surveys in 2009 did not document the presence of any new Indiana bat maternity 
colonies on the Forest at the areas surveyed. The Forest hosted an SBDN Bat Blitz in 2009; 
several gray bats were captured and a new Indiana bat maternity colony was documented on 
nearby Mingo National Wildlife Refuge. 

Hine’s emerald dragonfly – All known locations of Hine’s emerald dragonfly (HED) are 
being monitored to detect any current or future threats. In 2009, the USFWS proposed 
designation of critical habitat for the HED on MTNF fens currently occupied by HED.   

Mussels – No projects were completed to help threatened and endangered mussels in FY 
2009. 

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 2 2 0 2 1 8 
Caves (non-TES) 4 1 1 1 1 0 8 
Fens (HED) 0 0 1 0 1 3 5 
Fens (non-HED) 0 1 NR 0 2 1 4 
Seeps, springs 0 0 NR 0 4 0 4 
Cliffs, rock outcrops 1 0 NR 0 0 0 1 
Glades 2 0 NR 0 1 0 3 
Other 0 1 NR 3 9 0 13 
TOTAL 8 5 4 4 20 5 46 

NR = No Report 

Ava/Cassville/Willow Springs – All specialized habitats visited in 2009 were in relatively 
good shape. Noxious weed infestations are current and anticipated threats at some of the sites. 

Eleven Point – Illegal ATV use continues to be a problem at some sites on the District 
(Kelley Hollow Cave and Cupola Pond Natural Area). A need to gate Kelley Hollow Cave (a 
minor Indiana bat hibernaculum) was documented. Protection of Stillhouse Hollow Fen was 
noted in anticipation of upcoming management activities in the area. 

Houston/Rolla/Cedar Creek – No specialized habitat monitoring forms were turned in from 
the District. The District biologist did send a note that he visited some caves. Onyx Cave had 
a break-in which was fixed with a temporary solution. The breach will need a more 
permanent fix if funds become available. A beaver dam was backing up stream flow at 
Kaintuck fen, affecting Hines emerald dragonfly habitat. A Clemson leveler was purchased 
and will be installed in FY 2010. 

Poplar Bluff – Sites monitored were in relatively good condition. Illegal ATV use and feral 
hogs may threaten Mud Creek Natural Area. Increased law enforcement may help. 

Potosi/Fredericktown – Most of the sites visited were in relatively good condition. Man-made 
ditches continue to drain Barton fen and non-native invasive plant infestations are also a 
problem there. Problems at Little Lost Creek were noted due to gravel input from a road; 
management options need to be explored. Illegal ATV use continues to threaten several fens 
and streams. 
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Salem – A beaver dam was flooding Blair Creek raised fen. The dam was breached and a 
Clemson leveler was installed. The water level was lowered to pre-beaver dam conditions. 
Continued monitoring will occur. A breach in the expanded metal portion of Cook’s cave 
gate was documented. Additional steel is available to fix the gate in FY 2010. 

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. 

Prescribed burning was accomplished on about 12,336 acres of open woodland habitat and 
about 2,826 acres on glade/woodland complex. In addition, about 60 acres or open woodland 
habitat were treated with commercial harvest or some type. These treatments would have 
moved the area towards the desired condition, although prescribed burning and thinning will 
both be necessary to achieve the desired condition. 

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 

Meeting this objective would require the conversion of roughly 2,300 acres of existing cool 
season grasses to native warm season grass. Herbicide was applied on 2 acres of cool season 
grass, and 50 acres were mowed.   

Objective 1.4c – 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. 

FIA data show that there are 1.49 million acres of forestland on the Mark Twain National 
Forest. This is about 99% forest cover. Objective 1.4c states that over 85% of MTNF should 
be in forest or woodland cover. Obviously, the Forest is well above meeting this objective. 
However, most of the acres have a long way to go before reaching DFC for their natural 
communities. 

Objective 1.4d – Treat at least 4,000 acres of glades to reduce woody vegetation to 
provide habitat for Bachman’s sparrow. 

Prescribed burns were conducted on 2,826 acres of glades in 2009. No cedar/tree cutting was 
reported. Prescribed burns will need to be continued on a regular basis, and thinning 
treatments will have to be conducted on most glades in order for the areas to reach optimum 
Bachman’s sparrow habitat condition. 

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. 

Meeting this objective would require a total of 80,800 to 119,200 acres of designated old 
growth (53,600 – 80,400 acres in management prescription 2.1; 11,400 – 15,300 in 
management prescription 6.1; 15,700 – 23,600 in management prescription 6.2.) Permanent 
old growth was designated on 3,029 acres in 2009, bringing the   Forest-wide total to 11,371, 
or 1.21% of the total Management prescription 2.1, 6.1, and 6.2 areas. This is far from 
meeting Objective 1.4e which states that 8-12% of each MP 2.1 and 6.2 and 15-20% of each 
6.1 MP be designated as permanent old growth.   
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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 2009. While the total timber 
sold decreased by about 33% from FY 2008, and the amount of sawtimber sold decreased by 
43%, the amount of roundwood sold actually increased by 50%. These changes resulted 
largely from the Derecho wind event that occurred in May 8, 2009. The reduction in 
sawtimber was caused by damage to timber sale areas that were in the midst of the 
preparation process. The increase in roundwood was due mainly to the increased amount of 
fuelwood available from the storm damage. 
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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 
output. In FY09, sawtimber sold was about three-quarters of the total output. The removal of 
roundwood increased from FY 08, both in absolute terms and as a percentage of total timber 
sold. It 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.   

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 

Cumulative 
Decade 

Total 

Estimated 
Decade 

Total 
Commercial Thinning  acres 3,340 3,679 1,720 1,505 10,244 99,800 
Pre-commercial thinning and release acres 3,278 3,662 3,857 2,362 13,159 40,200 
Regeneration cut acres 2,321 3,942 3,684 3,210 13,157 112,700 
Prescribed Burning  acres 17,888 22,109 19,877 29,885 89,759 688,000 
Hazard Fuels Treatment - Mechanical  acres 2,000 2,592 4,455 3,757 12,804 149,200 
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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 to the 
right 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.  
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There has been little change in the actual quantity 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 ATVs can be ridden in compliance with state law by honoring the 
county ATV 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.  Over 450 miles of roads are 
Maintenance Level 3, or suitable for passenger cars, and over 415 miles of those 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-
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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. 

While we do not have any trails designated for the side-by-side Utility Vehicles (UTVs), we 
do allow them on our open roads, in compliance with state law, and several counties offer 
permits that authorize use on public roads. 

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.  In FY09, the 
Forest utilized ARRA funds to purchase and insall 25 new vault toilets and hundreds of new 
picnic tables, fire rings, grills and lanten posts in developed recreation sites. These replaced 
old, delapidated, non-accessible models with facilities that are easier to maintain and are 
accessible to more people. The Forest continues to actively seek opportunities to partner with 
others to meet the needs and desires of the recreating public. 

Question – Does Forest management of utility, recreation, and other use permits meet 
Forest Plan and agency direction? 

The Special Uses program responds to Forest Plan Goal 2.1 (Public Values) by issuing and 
administering permits and easements for transportation systems, (for both private landowners 
and County and State agencies) and utility rights of way, including electric, natural gas, water 
and communications. The program also responds to Goal 2.8 (Recreation Opportunities) by 
authorizing the operation of recreation facilities, permitting events that allow a variety of user 
groups to recreate within the Forest, and authorizing outfitters and guides to improve the 
publics’ enjoyment of the Forest. Special use permits are also issued to allow research of 
forest plants and species. Road access requests for both temporary and ten-year terms 
increased on the Potosi and Salem Districts to allow private landowners access to salvage 
their timber damaged by the Derecho storm event in May 2009.  

In 2007, the Forest carried a backlog of 194 expired permits. By the end of 2009 this had 
decreased to 107 (45% reduction). Not all permits were reissued; some were closed and 
others combined by amending current permits (e.g. all Union Electric permits into one 
Ameren UE authorization). The current backlog consists of 36 utilities, 57 roads, 5 buildings, 
3 churches, 3 communications, 2 signs and a research permit. Though the backlog is 
reducing, reissuance of utility permits is time consuming since all rights-of-way need 
environmental analysis completed. The special use program specialists have begun working 
with utilities to verify location and type of line (aerial or buried). Utility companies are 
trending to burying lines in an effort to decrease maintenance and insure service after weather 
events (ice and wind storms) in an effort to better serve their customers. As wise stewards of 
the public trust, the Forest needs to continue to reduce the permit backlog and administer 
more permit to standard with current inspections and billings.  

Though the special uses program on the Forest continues to provide for the public uses of 
National Forest land, there are areas of the program that need improvement. One special use 
program specialist appears to carry a large part of the target load evidenced by reduction of 
expired permits, issuing 94 permits, administering 23 recreation permits to standard and 
administering all zone permits to standard. A strategy should be developed to ensure other 
special use program specialists improve their administered to standard elements along with 
timely issuance of permits.  

Forest plan guidance addresses most of the concerns of forest managers and the public in the 
special use arena. In FY09 it was easy to include special conditions in authorizations to 
address site-specific issues. One of the most evident is the protection of Threatened and 
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Endangered species. Both permit holder and permit administrators are able to work within the 
standards set out in the Forest Plan to ensure compliance. 

At the end of FY 2009, the MTNF was administering 944 permits of various types. Of those, 
719 were administered to standards as tracked in PAS (“administered to standard” means that 
the authorizing documents are current, inspections have been done and any needed corrective 
actions taken, permit fees have been paid, etc.) This exceeded the Forest target by 54. In 
administering permit to standard we are not only responding to the public need for use of land 
but ensuring fiscal responsibility. During FY 2009, the Forest issued 116 permits, including 
amending 8 permits, exceeding our target by 67. One reason we processed so many 
authorizations was the issuance of easements to Iron County which concluded a two year 
project for use of 29 rights-of-way.   

During FY09, three types of specific permits were monitored on the Forest. On Potosi the 
permit with Ameren UE consisting of electric transmission and distribution lines was 
evaluated. Activities covered by the permit include herbicide use, fencing/gating, and 
mowing techniques. The monitoring found all activities compliance with the permits. This 
permit was renewed in 2009. As a result of monitoring in FY2008, clauses requiring a 100 ‘ 
buffer along county and Forest Service roads when mechanically maintaining lines, as well as 
a prohibition on cutting dead or dying trees from April 1- November 1were included in the 
reissued permit. FY 2009 monitoring found that right-of-way maintenance activities, 
especially those used to keep motorized vehicles out of the corridor, had been successful in 
mitigating soil and water resource concerns.  

The replacement of telephone cable in conduit within the rights-of-way of existing county 
roads by Steelville Telephone Company was reviewed. In one area along the Trail of Tears an 
archeological technician was present during ground-disturbing activity. This project was 
implemented using a rock saw. While current project mitigation measures were found to be 
sufficient to protect the historic resource, it was recommended that any future projects using 
this equipment include a review of area karst. 

Two Private Road Special Use Permits were also monitored within the Cassville and Potosi 
units. Both were in compliance and no additional mitigation measures were recommended, 
indicating a thorough environmental analysis during the application review and permitting 
process. 

The Poplar Bluff District monitored the military training permit with the Missouri National 
Guard (MONG). The training area is located within the Mud Creek MP 1.1, adjacent to the 
Mud Creek State Natural Area. This permit had been amended in FY 2009 to allow new 
training areas for heavy equipment, entry control and urban warfare. In addition, a new 
waterline was added to replace an existing well. District personnel found no effects to soils, 
heritage or watershed.  

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. 
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The total number of wildland fires and the total acres burned increased in FY 2009 from FY 
2008, which had seen less wildland fire due to heavy amounts of rain in the spring. Arson 
remained the leading cause of wildfires with 71% of the total.  
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Question – To what extent is unwanted wildland fire on the landscape suppressed, and 
at what size were wildfires contained? 

The unwanted wildland fire is suppressed by the use appropriate management response, 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 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 175 wildland fires recorded in FY 2009, with a total of 5,023 acres burned. The average 
size of these fires at containment was 29 acres, which is somewhat less than in previous FY. 
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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 40 prescribed burns on the Forest, in FY 2009, for a total of 29,623 acres.  
We accomplished 5 burns with aerial ignition for a total of 9,263 acres.  Of the 40 prescribed 
burns conducted, 28 were hazardous fuel reduction, 4 were wildlife habitat improvement, 1 
was to improve threatened/endangered species habitat, and 7 were KV.  On these prescribe 
burns, various firing techniques are used to help emulate wildfire behavior, while preventing 
damage to natural resources, and overall meeting burning plan objectives.  

A total of 24,000 acres were treated to restore the ecological role of fire in fire dependent 
ecosystems across the Forest, including 17,755 acres treated in Management Area 1.1 and 1.2 
to restore historic natural disturbances and improve ecosystem health.  

1.1/1.2
75%

2.1
22%

6.2
2% 6.3

1%

Distribution of RX Burn Acres 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 NF effort was to treat areas of high to moderate risk, around communities, 
and improve conditions in management areas 1.1 and 1.2.  The Forest reduced fuels on 
29,885 acres. These treatment units were located in high to moderate risk areas, which are 
identified in the 2005 Forest Plan Fire Risk Assessment. The Forest reduced the threat of 
wildfire on 485 acres within the WUI through mechanical treatments, and on 4,659 acres 
through burning. We also improved conditions by treating about 3,757 acres mechanically in 
management areas 1.1, 2.1, and 6.2.  

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

The effectiveness of fuel treatments should be measured both by the by goals and objectives 
of a treatment area and the Forest Plan objectives. The Forest has been concentrating efforts 

Management Prescription 1.1/1.2 2.1 6.2 6.3 
RX Acres 22,335 6,562 493 233 
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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. We need 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? 

No sensitive areas were impacted by smoke or emissions, due to the preliminary analysis and 
emission reduction techniques employed by the Forest.  

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 

FP Objective FY06 FY07 FY08 FY09
Oct thru Dec acres 18,000 2,249 109 0 92

May thru Sept acres 9,000 0 0 75 0

Jan thru Apr acres 18,000 15,639 22,000 19,802 29,531
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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. As more 
project decisions are made that include restoration objectives, it is expected that the Forest 
will begin to conduct. more summer burns. The Forest is working towards developing burn 
parameters and guidelines for use in implementing growing season burns.  

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

Although the amount of prescribed burning that can be done is often restricted by weather 
conditions, the Forest continues to increase the acres of prescribed burning by being more 
efficient and conducting larger burns. 

Goal 2.3 – Transportation System  
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 2009, 
other than the condition survey of the Chadwick Trail System done in preparation for the trail 
system planning effort that will result in the Master Plan.  Due to inadequate staffing, 
rereading the soil monitoring plots previously established several years ago within both of the 
designated ATV/Motorcycle Areas (Chadwick and Sutton Bluff) has not occurred for the past 
5 years, so we have no quantitative data about the impact of the trails on soils. 

While none of the 2009 District or Forest monitoring trips focused on ATV use or impacts, at 
least 3 of the approximately 20 district monitoring trips noted tracks caused by illegal ATV 
use within the project area.  This problem was noted in the Decker Cave and Flagmire Timber 
Sale monitoring reports on the Houston/Rolla/Cedar Creek Ranger District, and in the 
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Herbicide and Bottomland Hardwood Plantings monitoring report on the 
Potosi/Fredericktown Ranger District. 

Informal observations of various trails in the Chadwick trail system in FY2009 indicate that 
steeper trails that had not been regularly and adequately maintained had eroded and sustained 
damage during the significant storm events that occurred in 2008 and early 2009.  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 Ava District staff completed detailed Trail Assessment and Condition 
Survey (TRACS) inventory of Chadwick Trails 123A and 110.  The quicker and less detailed 
trail condition survey that also utilizes the TRACS protocol on the entire Chadwick ATV and 
Motorcycle Trail System that was initiated in FY08, was finalized in FY09. It provides a 
basis for the trail master plan analysis that was started late in FY09. The data from these 
inventories is stored in district files, but was not entered into the corporate database (INFRA). 

The Derecho wind event 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.    

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. 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 needs to be 
completed by an interdisciplinary team (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) in 2010, summarizing 5 years of operation under the 
revised Forest Plan to be included in the 2010 monitoring report. 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 
resources staff. 

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

Illegal OHV use was formally reported in three of about 20 district monitoring reports in FY 
2009, compared to just one in FY 2008.  It was also noted by a few members of the public in 
contacts with the Forest, and in casual conversations with some Forest employees (informal 
e-mails and phone calls). 

Documentation for a monitoring trips by the Potosi-Fredericktown District and the Houston-
Rolla-Cedar Creek District noted  not only the damage occurring to the resources, but also the 
frustration of the district employees at not being able to prevent the illegal use and damage 
with the limited resources available to address it. Damage from illegal ATV traffic in the 
Decker Cave area of the Houston-Rolla-Cedar Creek District resulted in concerns about the 
health of the watershed, and  the District indicated the need for more law enforcement to 
address the illegal use issue. 

Two of the top ten offenses for which violation notices, warnings, or incident reports are 
generated on the MTNF relate to ATVs and other off-road vehicle use. Law Enforcement 
Officers (LEOs) conducted saturation patrols in FY 2009 to provide additional enforcement 
in some of the areas with known violations, including at the Chadwick ATV and Motorcycle 
Area. Total citations and warnings issued by LEOs and FPOs for OHV violations were 
significantly higher in number compared to those issued in the past couple of years, though 
incident reports were down, with the following violations reported in for 2007 through 2009 
for the Mark Twain National Forest:  
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LE Statistical Review FY 2007 - 2009 

Incident Type Warning 
Notices 

Incident 
Reports 

Violation 
Notices All 

2007 OHV  113 90 203 
2008 OHV 41 108 33 182 
2009 OHV 77 77 83 237 

While some of the citations and warnings were for violations such as operating the vehicle in 
a careless or reckless manner or not having a valid State license, almost 90% (211 of 237) 
were issued for operating the vehicle off National Forest System roads. 

In September 2009, the Forest re-produced nine Motor Vehicle Use Maps (MVUMs) to cover 
all districts of the Mark Twain National Forest, utilizing the national protocol.  These are 
single purpose maps developed to display the roads, trails and areas on the National Forest 
where motorized use is allowed.  The maps conform to a strict set of national standards, but 
lack some of the information needed for easy understanding, and to date have not been very 
useful to the public or to the Forest.  Each year the maps get a little easier to use, but because 
of lack of support from the justice community, Law Enforcement officers continue to cite 
most offenders for other related offenses rather than for violation of the regulations and 
routes displayed on the MVUMs.  However, since this is the fourth year that the MVUMs 
have been produced, they issued more warning notices and more violation notices to persons 
violating the (MVUMs) than were issued in each of the previous two years.  

Despite the education and law enforcement efforts, illegal ATV use is still occurring and is 
still adversely impacting resources. We need to devise ways to more effectively curtail this 
activity, either be devoting more time and resources to this area, or by developing more and 
strengthening  partnerships to help, developing new strategies, or a combination of these. 

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

First and third year stocking surveys were conducted on a total of 2,270 acres of natural 
regeneration sites, plantation survival exams were performed on 29 acres, and 2,129 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, it is recommended that we eliminate the requirement for a first-
year stocking survey in stands being regenerated naturally. Successful natural regeneration 
would be certified on completion of successful third-year stocking survey. First and third-
year plantation survival surveys in planted areas would still be required. 

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

The Forest continues to experience widespread oak decline. In FY 2009, 2,376 acres were 
salvaged, largely in response to oak decline. However, 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 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. 
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Except for the ongoing problem with oak decline, no major problems with insects or disease 
have been identified.  Management activities for oak decline are compatible with objectives 
for restoring or maintaining healthy forest conditions. 

Goal 2.5 – Geology and Minerals Management 
Question – Are mineral exploration, development, and production stipulations effective 

and being followed as recommended in project designs? 

A total of 21 drill holes, part of 10 different leases, were monitored during FY 2009. One site 
was moved to private land after initial field review with federal agencies. All sites of public 
lands were rehabilitated in accordance with the lease or permit stipulations, and applicable 
Forest Plan standards and guidelines.  

The mining company, BLM and Forest Service representatives were able to agree upon drill 
sites location within the parameters set forth in the Forest Plan and resource needs. Two 
proposed sites were moved to respond to natural resource concerns such as hydrology.  

One spill event took place during the year on State Highway 32 east of the KK junction. Doe 
Run followed procedures and the spill was mitigated.  

Goal 2.6 – Land Adjustment Program 
Question – How successful is the Forest's land adjustment program in support and 

enhancement of Forest Plan desired conditions and objectives and contributing to 
efficient and effective stewardship?  

During FY 2009, the MTNF completed two Land for Timber Exchanges adding 120 acres of 
forest land for a cost of $128,000. Two donations for 50 acres valued at $60,600 were 
processed. These four transactions increased the Forest holdings by 170 acres. Two Land for 
Land exchanges were completed in which 73.1 acres of federal land valued at $89,000 was 
exchanged for 80 acres of private lands valued at $91,000. One administrative site sale was 
completed. The old Doniphan administrative site was sold for $103,000. One small tracts sale 
(2,67 acres) was completed to resolve an encroachment.  

All of these actions were in compliance with the goals and direction of the approved 2005 
Forest Plan for the Mark Twain National Forest and the National Strategic Plan for the Forest 
Service 2007 -2012. Each separate action was reviewed by both the Regional Office and the 
OGC for compliance and the written documentation of specific areas of compliance for each 
transaction is a part of the permanent case file. In all cases, lands acquired were adjacent to 
existing National Forest land, resulting in consolidation of National Forest lands and 
reduction of corners and or property boundary lines. In general, these acquisitions and 
exchanges protected watersheds, improved recreation opportunities, provided improved 
public access, enhanced wildlife habitat, increased protection for endangered species, reduced 
impacts from invasive species, and improved the administration of National Forest lands and 
facilities.  

One of the major challenges for the surveying and lands program is the large number of 
unresolved encroachment cases. A second challenge is to compete well for LWCF funds for 
purchase of key properties for the protection of quality ecosystems and their watersheds. In 
future years, the lands program should focus on resolution of backlogged encroachment cases 
and acquisition of key properties to enhance watershed protection and restoration.   
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Goal 2.8 – Recreation Opportunities 
Question – To what extent do Forest recreation facilities and opportunities meet 

accessibility, health, safety, cost, and maintenance requirements and achieve 
resource and social objectives? 

A major natural disaster that impacted several recreation facilities this year was the derecho 
that struck Missouri on May 8, 2009. The high winds, large hail, and severe thunderstorms 
associated with that event uprooted thousands of trees and broke many others that were in its 
path. The developed recreation areas suffering the greatest damage from this were Sutton 
Bluff and Silver Mines, each requiring several days of chainsaw work by crews from on and 
off the Forest to re-open them. Several other were also impacted, as were dozens of miles of 
trail, hundreds of miles of roads, and other features. Flooding damage in FY09 was much less 
than it was in the previous year, but work continued on rehabilitation of flood damage 
sustained in FY08 at some of the recreation areas located along rivers.  

Pre-season Developed Recreation Facility Inspections were conducted by district personnel at 
all developed recreation sites, focusing on identifying hazard trees, 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 data base. These surveys were conducted at 33 recreation sites. 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 102 
recreation sites listed in the database, and only 44 of them “meet standard”, defined as having 
total deferred maintenance value of less than 10% of the site current replacement value. The 
Forest 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: 

• Continued volunteer agreements for management of developed recreation sites at 
Marble Creek Recreation Area, Paddy Creek Recreation Area, and Falling Spring 
Recreation Area 

• With funding made available through the American Recovery and Reinvestment Act 
of 2009 (ARRA), to replace features that were not accessible and were deteriorating, 
we purchased and installed 25 accessible concrete vault toilets, and over 100 
accessible tables, grills, fire rings and other features at high priority recreation sites, 
including Cobb Ridge, Council Bluff, North Fork, Red Bluff, Silver Mines, and other 
existing sites. 

• Initiated several Recreation Site Improvement projects to reduce deferred 
maintenance and provide facilities that better meet visitor needs at key recreation fee 
sites. Specifically, we designed and contracted for renovation of Cobb Ridge 
Campground, and started design work to renovate Sutton Bluff, Greer Crossing, 
Watercress, Float Camp and Deer Leap Recreation Areas 

• Contracted for development of a “design-build” contract to renovate the Chapel Hill 
Bathhouse in the Council Bluff Recreation Area. 

• Secured the services of volunteer hosts and/or contract mowers/cleaners at Big Bay, 
Cobb Ridge, Council Bluff, Greer Crossing, Lane Spring, Loggers Lake, Markham 
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Springs, Paddy Creek, Red Bluff, Silver Mines, Sutton Bluff, and Watercress 
Recreation Areas 

We expected, but did not receive, results of the visitor surveys administered through the 
National Visitor Use Monitoring program in 2008. Preliminary impressions from the 
surveyors were that most visitors were satisfied or pleased with our facilities and 
opportunities. 

While most Forest recreation facilities are maintained to meet critical standards, the amount 
of deferred maintenance still needed is significant. Part of the reason for this is that we have 
captured needs to make more facilities accessible to persons with disabilities, and part of it is 
that we have had significant damage from storms and flooding in recent times. We have 
focused on reducing our facilities and 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 
maintenance needs. 

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. 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. 

Goal 2.10 – Cultural Resources 
Question – Are avoidance or mitigation measures effective and being followed as 

recommended in project designs?  

The Heritage staff was consulted on 121 projects in FY 09 resulting in 20,867 acres 
inventoried, 431 previously recorded cultural resources revisited, and 77 new cultural 
resources recorded. 

In April, a prescribed burn was conducted on the Potosi-Fredericktown Ranger District. 
Shortly after the burn, an archeological technician visited the project area to monitor the 
effects of the burn at six previously recorded cultural resources. Monitoring results indicate 
that mitigation measures were effective and were being followed. 

Throughout the year, heritage staff noted several instances where mitigation measures were 
not completely effective. Two incidents involved the demolition of standing structures. In 
both cases the mitigation measure stated that standing structures should be removed in such a 
way that no new ground disturbance occurred within the boundary of the historic property. In 
March, heritage staff noted that the foundation at a historic house site on the Potosi- 
Fredericktown Ranger District had been clipped and moved by heavy equipment during 
demolition operations. In September, heritage staff noted that the foundation at a historic 
house site on the Salem RD had been moved by heavy equipment during demolition 
operations. 

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

There was at least one instance of district projects proceeding without heritage staff 
notification or involvement. Specifically, a sign was installed at a historic house site on the 
Potosi-Fredericktown Ranger District. 
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In May, a hiker reported vandalism at a stacked rock site on the Potosi-Fredericktown Ranger 
District. However, when an archeological technician and paraprofessional archeologist visited 
the site in August, no vandalism was noted. 

In June a contractor reported vandalism at a rock shelter site on the Ava-Cassville-Willow 
Springs Ranger District. Law enforcement personnel visited the site, determined that the 
vandalism was not recent, and were therefore unable to pursue it as an open case. 

In August a cave researcher reported vandalism at a cave site on the Eleven Point Ranger 
District. The report was forwarded to law enforcement personnel, but Forest staff was unable 
to visit the cave due to remoteness and time constraints. 

Condition surveys were conducted at eight priority heritage assets throughout the year, 
including two properties identified in the Forest Plan as “special areas” other than Wilderness 
(MP 8.1):  Nova Scotia and Decker Cave. The Forest Plan 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 January. Four 
properties were found to be in good condition. Tasks identified at the remaining four 
properties include vegetation removal, gating of an access road to the Nova Scotia Cemetery, 
and closure of a user created OHV trail leading to Decker Cave. Photographs taken during the 
field visit show evidence of past illegal excavations at the cave entrance. 

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

Elements?  

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 earning 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 

• 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 
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• Information Management Needs – to identify and prioritize data needed for 
management 

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

From 2006 to 2009, the Mark Twain National Forest has made the following progress in 
meeting these management elements as a Forest, by average score by element: 
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This chart shows the average number of points (out of a possible 10 points) in each element 
that MTNF Wildernesses scored. It indicates that the Forest has made improvements in the 
management of all of the Wildernesses, with the most management improvement in elements 
addressing fire plans, education plans, recreation site inventories, and baseline workforce. 
Some of this progress is the result of changes in direction for scoring (as in the case of only 
recently being able to count volunteers in the baseline workforce), and some of it is the result 
of actual progress (as in the case of our recently developed and approved Wilderness 
Education Plan, and recent recreation site inventories). It also shows that the Forest has a long 
way to go before meeting the “minimum acceptable” of 6 points in some of the elements in 
most of the Wildernesses, such as in air quality monitoring, and invasive species control. 
Only Hercules Glades Wilderness scored at least the 60 points necessary to be ‘managed to 
standard’ or to meet the ‘minimum stewardship” level. 

Question – Are air quality related values of the Class I air sheds being maintained? 
(Hercules Wilderness) 

The Forest continues participate air quality visibility monitoring conducted at Hercules 
Glades Wilderness as part of a national effort called IMPROVE (Interagency Monitoring of 
Protected Visual Environments). The original purpose of IMPROVE was to determine 
visibility conditions at class I areas across the country. In 1997, EPA recognized that 
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visibility was impaired at all class I areas and the Regional Haze Rule was adopted. The 
Regional Haze Rule has a goal of significantly reducing emissions of visibility impairing 
pollutants and returning visibility to natural conditions by the year 2064. With the advent of 
these regulations, the role of IMPROVE has now expanded to track changes resulting from 
emission reductions that will be implemented.   

The IMPROVE aerosol samples measure the amounts of various species of fine particulate in 
the atmosphere—including sulfates, nitrates, and organic carbons—by collecting weekly 
filter samples and sending these samples for laboratory analysis. Using the quantity and types 
of aerosol data collected in the samplers, values for light extinction and visibility distance can 
be calculated. The visibility data reflects that although the full range of visibility conditions 
can be experienced at any time of the year, on average visibility is better in the winter than 
the summer.   

Since the Forest began monitoring aerosols in 2002, visibility has improved. As sulfates are 
one of the largest components of visibility impairing pollution at Hercules Glades 
Wilderness, most of the visibility improvement can be attributed to reductions in sulfur 
dioxide emissions made through the Acid Rain Program, part of the 1990 Clean Air Act 
Amendments. This program called for a total reduction of 10 million tons of sulfur dioxide 
emissions (half the 1980 level). The first phase of reductions began in 1995 and targeted the 
highest emitting power sources. The second phase of reductions began in 2000, and targeted 
power plants with lower emissions. The trends in sulfate (Figure 1) and nitrate (Figure 2) 
deposition are reflected in visibility improvements (Figure 3) where the 20 percent best and 
worst visibility days standard visual range is increasing. Additionally, these figures show that 
despite the significant decreases in sulfate, levels are still high and visibility is still impaired. 
(Note: The closest NAPD/NTN site to the Hercules Glades Wilderness is locate 
approximately 70 miles to the southeast, in Marion County, Arkansas.)  

 

Figure 1 - Sulfate deposition trend data from the NADP monitor in Marion County, Arkansas  
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Figure 2 - Nitrate deposition trend data from the NADP monitor in Marion County, Arkansas 

 

 
 

Figure 3 – Standard Visual Range data representing changes in visibility in the Hercules Glades Class I 
Wilderness for the 20 percent worst visibility days and the 20 percent best visibility days from 2002 to 
2008. 
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The Mark Twain Forest Monitoring Team prepared this Annual Monitoring and Evaluation 
Report. While many individuals were involved in monitoring activities, the following staff 
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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 
Janet Fraley, Lands Program Manager 
Karen Mobley, Special Uses and Minerals Program Manager 
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. 
http://www.fs.usda.gov/mtnf 
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