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Introduction and Purpose of Report 

The planning regulation directs Forest Service units to develop and maintain their forest plans.  
A forest plan lays the groundwork for individual project plans on any given unit.  Land Between 
The Lakes forest plan is called the 2004 Area Plan.  The plan is tentatively scheduled to be 
revised beginning in 2019.  Staff and stakeholders will perform extensive analyses over the next 
few years to determine what parts of the plan are expected to change. 

The 2004 Area Plan contains eight goals and these are evaluated each year in a monitoring and 
evaluation report.  LBL addresses 39 questions to evaluate progress toward desired conditions.  
See Appendix 3 for the current monitoring questions and indicators.  

The Forest Service updated the forest planning regulation in 2012 with a requirement for all 
forest service units not currently in plan revision to meet the monitoring requirements by May 9, 
2016.  (36 CFR 219.12).  Appendix 1 contains an excerpt from the Forest Service Handbook 
describing the steps LBL needs to take to meet these monitoring requirements.  The monitoring 
in the 2004 Area Plan meets most of the new requirements.  This report explains how Land 
Between The Lakes will meet the new requirements of the 2012 planning regulation using some 
monitoring from the 2004 Area Plan and some additional monitoring.   

Monitoring questions and indicators need to address requirements in eight monitoring areas: 

i. watershed conditions; 
ii. ecosystems; 

iii. focal species; 
iv. federally listed threatened and endangered species, proposed an candidate species, and 

species of conservation concern; 
v. visitor use and  satisfaction; 

vi. climate change; 
vii. multiple use opportunities (or socio-economics); and, 

viii. productivity of the land.   
 
The table below lists the eight requirements with the proposed question and indicator for Land 
Between The Lakes.  The detailed rationale and best available science for the choice of questions 
and indicators can be found in Appendix 2. 
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Draft Transition Monitoring for Land Between The Lakes Area Plan 
Tasks (or questions) in 2004 Area Plan Monitoring Table in Appendix 3 of the plan document will not change.) 

Requirement (36 CFR 219.12(a)(5) 
 

Question Indicator 
   
(i) Status of select watershed conditions. 5. Has the Forest Service made progress in 

reducing erosion and improving watershed 
conditions in 6th level watersheds and how 
was this accomplished?  (Same as Task 5, 
Goal 4 in 2004 Area Plan) 
 

Number of acres reported as being treated 
for watershed improvements. 

 4. Has the Forest Service established 
baseline data for channel classification of 
its major intermittent and perennial 
streams?  (Same as Task 4, Goal 4 in 2004 
Area Plan) 
 

Completion of two stream classifications 
and determinations of channel function 
process every five years. 

   
(ii) Status of select ecological conditions 
including key characteristics of terrestrial 
and aquatic ecosystems 
 

15. How is management of LBL affecting 
special habitats and major biological 
communities? (Same as Task 15, Goal 5 in 
2004 Area Plan) 
 

Trends in bald eagle populations 
dependent upon tall trees in all forest types 
and associated with aquatic ecosystems. 
 

  Inventory of snags and den trees within the 
General Forest of LBL. 
 

   
(iii) The status of focal species to assess 
the ecological conditions.  
 

15. How is management of LBL affecting 
special habitats and major biological 
communities? (Same as Task 15, Goal 5 in 
2004 Area Plan) 
 

Trends in Yellow-breasted chat 
populations in relationship to All Forest 
Type Regeneration 
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Draft Transition Monitoring for Land Between The Lakes Area Plan 
Tasks (or questions) in 2004 Area Plan Monitoring Table in Appendix 3 of the plan document will not change.) 

Requirement (36 CFR 219.12(a)(5) 
 

Question Indicator 
(iv) The status of a select set of the 
ecological conditions to contribute to the 
recovery of federally listed threatened and 
endangered species, conserve proposed 
and candidate species, and maintain a 
viable population of each species of 
conservation concern. 

9. How is management of LBL affecting 
recovery of threatened and endangered 
species? (Same as Task 9, Goal 5 in 2004 
Area Plan) 
 
 

Trends in Price’s potato bean populations 
in relationship to T&E Recovery. 
 

   
(v) The status of visitor use, visitor 
satisfaction, and progress toward meeting 
recreation objectives. 

40.  What does visitation look like at 
Land Between The Lakes and its 
facilities? (Similar to Task 3, Goal 2 and 
Task 32, Goal 7 in 2004 Area Plan) 
 

Annual visitation trends collected by 
campground registrations, back country 
and backpacking permits, traffic counters, 
and admissions to Environmental 
Education facilities. 
 

 41.  What progress has been made 
toward becoming sustainable in LBL’s 
Recreation and Environmental 
Education operations?  (Similar to Task 
33, Goal 7 in 2004 Area Plan) 
 

Deferred Maintenance, Cost Recovery 
(including cost of operations trends), and  
Miles of trails maintained or improved to 
standard 
 

 42.  Does LBL have the ability to meet 
present and future user demands for 
recreation and environmental education 
activities, programs, and facilities? 
(Similar to Task 35, Goal 7 in 2004 Area 
Plan) 
 

Satisfaction from NVUM, Financial 
Resource Trends, Cost of operations 
Trends, Facility improvements 
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Draft Transition Monitoring for Land Between The Lakes Area Plan 
Tasks (or questions) in 2004 Area Plan Monitoring Table in Appendix 3 of the plan document will not change.) 

Requirement (36 CFR 219.12(a)(5) 
 

Question Indicator 
 43.  How has Environmental Education 

(EE) become an integrated program 
targeted at helping individuals become 
aware of their relationship with natural 
and cultural resources while supporting 
stewardship of these resources through 
individual visitor action? (Similar to 
Task 37, Goal 7 in 2004 Area Plan) 
 

The amount of interpretation and 
environmental education opportunities 
provided through Schools, Special Events, 
Outreach, Volunteer Activities, Facilities 

 44.  How is LBL making progress 
towards creating and implementing a 
Heritage Program? (New question for 
heritage monitoring already being 
reported) 
 

LBL Heritage Annual Report containing 
Programmatic Agreement Implementation 
and Heritage Program Update 

   
(vi) Measurable changes on the plan area 
related to climate change and other 
stressors that may be affecting the plan 
area. 
 

45.  How has climate variability changed 
and how is it projected to change across 
the region?  (New question) 

Climate extremes, precipitation, 
temperature, water balance, trends in land 
cover changes 

 46.  How is climate variability and 
change influencing the ecological, social, 
and economic conditions and 
contributions provided by plan areas in 
the region? (New question) 
 

Jobs and income, recreation use and 
satisfaction, non-native invasive plant 
species, phenology, wildfire and prescribed 
fire, and forest health status 
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Draft Transition Monitoring for Land Between The Lakes Area Plan 
Tasks (or questions) in 2004 Area Plan Monitoring Table in Appendix 3 of the plan document will not change.) 

Requirement (36 CFR 219.12(a)(5) 
 

Question Indicator 
 47.  What effects do national forests in 

the region have on a changing climate? 
(New question) 
 

Carbon stocks and trends and greenhouse 
gas emissions 

 28.  Is LBL less likely to be affected by 
insects, disease, and wildfire?  (Same as 
Task 28, Goal 5 in 2004 Area Plan) 
 
 

Acres of insect infestations and disease and 
number of acres treated through wildland 
fire use, prescribed fire, and mechanical 
treatments 
 

   
(vii) Progress toward meeting the desired 
conditions and objectives in the plan, 
including for providing multiple use 
opportunities. 

48.  What changes are occurring in the 
social, cultural, and economic conditions 
in the areas influenced by national 
forests in the region? (New question) 
 

Jobs and income, employment and 
specialization, forest expenditures and 
employment, personal income; population 
change, growth and density; poverty, racial 
and ethnic composition 
 

  Local Economic Trends (inflation, 
unemployment, current economic 
conditions) 
  

 See questions under requirement (v) See indicators under requirement (v) 
 

   
(viii) The effects of each management 
system to determine that they do not 
substantially and permanently impair the 
productivity of the land. 

49.  Will regeneration treatments on the 
landscape impair soil quality to inhibit 
natural or artificial regeneration to 
occur on the treated landscape?  (New 
question) 
 

Stocking surveys completed within 5 years 
after the final treatment. 

Page 6 of 54 
 



Final Version 
 

Draft Transition Monitoring for Land Between The Lakes Area Plan 
Tasks (or questions) in 2004 Area Plan Monitoring Table in Appendix 3 of the plan document will not change.) 

Requirement (36 CFR 219.12(a)(5) 
 

Question Indicator 
 5.  Has the Forest Service made progress in 

reducing erosion and improving watershed 
conditions and how was this 
accomplished? ( Same as Task 5, Goal 4  
in 2004 Area Plan) 
 

Annual field observations of BMP 
effectiveness 
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Appendix 1 

Excerpt from 
FSH 1909.12 – Land Management Planning Handbook, Chapter 30-Monitoring 

 

32.3 - Transitioning to the Plan Monitoring Program 
 
. . . Where a plan’s monitoring program has been developed under the provisions of 
a prior planning regulation and the unit has not initiated plan revision under this 
part, the responsible official shall modify the plan monitoring program within 4 
years of the effective date of this part, or as soon as practicable, to meet the 
requirements of this section.  (36 CFR 219.12(c)(1). 

By May 9, 2016, or as soon as practicable, every unit that has not started a plan revision under the 2012 
Planning Rule must have a plan monitoring program as part of the land management plan that meets the 
requirements in 36 CFR 219.12(c).  While developing these monitoring questions and indicators, units must 
meet the other related rule requirements: documenting how the best available scientific information was 
used to inform monitoring (36 CFR 219.3), involving the public (36 CFR 219.4(a) and 219.16(c)(6)), 
establish an interdisciplinary team  
(36 CFR 219.5(b), and updating the planning record (36 CFR 219.14(b)).  
 
Modifying a plan's monitoring program does not require any other change to the plan; that is, a plan need 
not be amended nor revised simply to facilitate monitoring pursuant to the Rule.   

1.  When transitioning to the plan monitoring program requirements in 36 CFR 219.12(a), the 
Responsible Official: 

a.  Must modify the existing monitoring program by adding, deleting, modifying, and 
replacing questions and indicators as necessary to meet the requirements of 36 CFR 
219.12(a)(5) through administrative changes after public notice of the intended changes to the 
monitoring program and consideration of public comments (see 36 CFR 219.7(f) and 
219.13(c)). 

b.  Should notify the public of the expected date of the first biennial monitoring evaluation 
report (to be published no later than 2 years from the date of the new monitoring program). 

c.  Should coordinate the transition of the plan monitoring program with the development of 
broader-scale monitoring strategies to the extent possible (see sec. 33 of this Handbook). 

2.  When transitioning to the plan monitoring program requirements in 36 CFR 219.12(a), the 
Responsible Official should: 

a.  Coordinate across the Agency and with partners so that questions and indicators can be  
consistent or complementary with other monitoring approaches.   

b.  Assess the extent to which the current monitoring program already includes questions and 
associated indicators related to the items listed in 36 CFR 219.12(a)(5) for the plan 
monitoring program, identifying gaps in the existing monitoring program, and identifying 
items that are no longer needed because they do not answer questions relevant to the plan.   
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c.  Use broader-scale monitoring information where available, such as national visitor use 
monitoring and forest inventory analysis data, to help develop efficient questions that can be 
answered with ongoing data collection efforts to the extent that available data is collected and 
synthesized in a format or methodology appropriate for the scale of the monitoring question. 

Two requirements of 36 CFR 219.11(a)(5) need further guidance because they set out monitoring 
requirements (for species of conservation concern and focal species) that have no counterpart in the prior 
planning rule under which existing plans were developed. 

“Species of conservation concern” is a new category of species that did not exist before the 2012 Planning 
Rule.  There is no requirement for species in this category to be identified and monitored before a plan is 
revised under the rule.  However, if the Regional Forester has identified species of conservation concern for 
the plan area, ecological conditions for these species should be considered for monitoring under 36 CFR 
219.12(a)(5)(iv) for the transition.  In the absence of identified species of conservation concern, the 
Responsible Official may choose to include or retain a monitoring question and indicator for ecological 
conditions associated with species that the Responsible Official has reason to think are likely to be 
identified as species of concern in a future plan revision.  

The Responsible Official should select focal species and make focal species a part of the monitoring 
program as described in section 32.13c of this Handbook.  For existing plans that do not include 
components for ecological conditions as required by 36 CFR 219.9, focal species and their questions and 
indicators should be selected to assess the existing plan's desired ecological conditions for plant and animal 
communities.   

When transitioning to the plan monitoring program, if a required item of 36 CFR 219.12(a)(5) cannot be 
met without a plan amendment or plan revision, the Responsible Official may make a finding that it is not 
practicable to modify the plan monitoring program to meet that particular item by May 9, 2016.  In such a 
case, the modification of the plan monitoring program would be completed when the plan is revised unless 
a plan amendment adds plan components that would make monitoring to meet the requirements feasible. 

There may be other, unit-specific reasons why accomplishing the monitoring program transition is not 
practicable by May 9, 2016.  Such reasons could include unanticipated circumstances such as major fires, 
litigation, or other events that create major demands on the unit's work force.   

At the time the proposed modified monitoring program is issued for public review and comment, the 
Responsible Official should notify the public of any delays, the reason for the delay, and the conditions for 
completing the transition for any of the requirements of 36 CFR 219.12 (a)(5) that are found to be not 
practicable for transition by May 9, 2016. 

32.4 - Changing the Plan Monitoring Program 
 
(c)  Administrative changes . . . 
(1)  A substantive change to the monitoring program made outside of the 
process for plan revision or amendment may be made only after notice to 
the public of the intended change and consideration of public comment (§ 
219.16(c)(6)). 
(2)  All other administrative changes may be made following public notice 
(§ 219.16(c)(6)).  (36 CFR 219.13). 

A change to a monitoring question or an indicator is a substantive change to the plan, which may be made 
administratively but only after the public has an opportunity to comment.  The Responsible Official makes 
administrative changes.  The Responsible Official shall provide the public notice of, and an opportunity to 
comment on, proposed changes to the plan monitoring program and consider public comments on the 
proposal.  The notice may be through any method the Responsible Official deems appropriate such as 
posting on a webpage, use of emails, or in the biennial monitoring evaluation report (FSH 1909.12, ch. 40, 
sec. 42.14).   
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A correction of clerical error, a nonsubstantive change to the plan monitoring program, requires only 
advance notice.  See FSH 1909.12, chapter 20, section 21.51.  

A change to a monitoring guide or annual monitoring work plan is not a change to the plan monitoring 
program nor other administrative change of the plan and does not require public notification.  

Because the broader-scale monitoring strategy is comprised of questions and indicators from plan 
monitoring programs, a change of the broader-scale monitoring strategy questions and indicators would 
require a change of the relevant plan monitoring programs. 
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Appendix 2 Rationale Reports 

(i) The status of select watershed conditions. 
 
Criteria will be attached in each packet. 
a. Monitoring Question i.1: 

Has the Forest Service established baseline data for channel classification of its major intermittent 
and perennial streams? This question is the same as question 4 in the 2004 plan. 

 
b. Monitoring Indicator, Method of Collection, and Frequency (show trend information; Quantitative or 

Qualitative): 
Completion of two stream classifications and determinations of channel function process every five 
years. The method that will be used is the Fundamentals of the Rosgen Stream Classification by 
David L. Rosgen and H. L. Silvey.. This system uses eight variables including channel width, depth, 
velocity, discharge, channel, slope, roughness of channel materials, sediment load, and sediment size. 
roughness of channel materials, sediment load, and sediment size. This information will be 
maintained in a local record. These classifications and determinations will assist in selecting 
watersheds for Watershed Restoration Action Plans (WRAPs) for 6th level watersheds. 

 
c. Rationale for Monitoring Question and Indicator: 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and 

Indicator. 
Reference #1 describes the reason for classifying streams on the basis of channel morphology, or 
form, and to aid in the understanding of stream condition and potential behavior under the 
influence of different types of changes. Reference #2 is a guide to establishing permanent 
reference sites for gathering data about the physical characteristics of streams and rivers. 
Reference #3 describes methods to provides methodology for assessment of stream and Riparian 
parameters that influence stream stability, nutrient uptake, and in-stream and riparian habitats 

2. Reliable (peer reviewed articles, statistical methods, etc.) 
Reference #1 is a widely used Classification System used by many Government Agencies such as 
the Environmental Protection Agency and USDA Forest Service. This reference is used for 
stream classification and restoration. Reference #2 is a United States Department of Agriculture 
Forest Service Research Station General Technical Report RM-245. This document is a guide to 
establishing permanent reference sites for gathering data about the physical characteristics of 
streams and rivers. Reference #3 is a rapid assessment method used by the U.S. Fish and Wildlife 
Service and the U.S. Department of The Interior.  This guide is used to establish a comprehensive 
and rapid riparian corridor assessment method that includes quantitative stream stability 
assessment parameters. 

3. Relevance (applicability for selecting the Question and Indicator) 
Reference #1uses examples and information gathered nationwide and covers streams typical of 
LBL. It is a widely used Classification System used by many Government Agencies such as the 
Environmental Protection Agency and USDA Forest Service. This reference is used for stream 
classification and restoration. Reference #2 is a United States Department of Agriculture Forest 
Service Rocky Mountain Research Station General Technical Report RM-245. This General 
Technical Report covers field techniques that can be used at LBL. Reference #3 is a guide to 
Stream Habitat Assessment and Restoration Program Rapid Assessment method. This method can 
be applied at LBL.  
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d. Best Available Science Documentation 
1. Reference #1 with narrative documenting information contained in the article 

Rosgen, D. L. and H. L. Silvey. 1996. Fundamentals of the Rosgen Stream Classification. From> 
EPA Watershed Academy, http//www.epa.gov/watertrain/stream_class/index.htm.  Classification 
systems are used to organize entities into sets on the basis of their similarities or relationships. 
The main purpose of classifying is to minimize variation by recognizing definable groups with 
similarities, and increase one's knowledge about a member of such a group by observing the 
patterns characteristic of the group in general. Often, environmental classifications are based on 
measurable attributes of physical structure or pattern. Structure, in turn, is usually the result of 
physical processes and thus structurally-based classification categories are often related to natural 
processes or functions. Management decisions, as a rule, need to consider and be based on these 
natural processes or functions to be effective. The reason for classifying streams on the basis of 
channel morphology, or form, is to aid the understanding of stream condition and potential 
behavior under the influence of different types of changes. Specific objectives of the Rosgen 
stream classification include: Predict a river's behavior from its appearance; Develop specific 
hydraulic and sediment relationships for a given stream type and its state; Provide a mechanism 
to extrapolate site-specific data to stream reaches having similar characteristics; and Provide a 
consistent frame of reference for communicating stream morphology and condition among a 
variety of disciplines. 

2. Reference #2 with narrative documenting information contained in the article 
Harrelson, C. C., Rawlins, C. L., Potyondy J. P. Stream Channel Reference Sites: An Illustrated        
Guide to Field Technique. United States Department of Agriculture Forest Service Rocky 
Mountain      Research Station General Technical Report RM-245, April 1994. This document is 
a guide to establishing permanent reference sites for gathering data about the physical 
characteristics of streams and rivers. The minimum procedure consists of the following: (1) select 
a site, (2) map the site and location, (3) measure the channel cross-section, (4) survey a 
longitudinal profile of the channel, (5) measure stream flow, (6) measure bed material, and (7) 
permanently file the information with the Vigil network. The document includes basic surveying 
techniques, provides guidelines for identifying bankfull indicators and measuring other important 
stream characteristics. The object is to establish the baseline of existing physical conditions for 
the stream channel. With this foundation, changes in the character of streams can be quantified 
for monitoring purposes or to support other management decisions. 

3. Reference #3 with narrative documenting information contained in the article 
Starr R. R., McCandless T. L. Stream Habitat Assessment and Restoration Program, U.S. Fish 
and Wildlife Service, December 28, 2001. The U.S. Fish and Wildlife Service (Chesapeake Bay 
Field Office) has developed a comprehensive and rapid riparian corridor assessment method that 
includes quantitative stream stability assessment parameters. The primary objective of the 
assessment method is to identify and prioritize poor quality riparian corridor areas within a 
watershed for additional detailed assessment and/or restoration. The proposed method provides 
methodology for assessment of stream and riparian parameters that influence stream stability, 
nutrient uptake, and in-stream and riparian habitats. 

4. Validation of Best Available Science – explanation of how the changes for the Monitoring 
Question and Indicator support the progress toward achieving the Plan’s desired conditions 
(Objective or Standard). 
The science is accurate because Reference #1 is a widely used Classification System used by 
many Government Agencies such as the Environmental Protection Agency and USDA Forest 
Service. This reference is used for stream classification and restoration. Reference #1 uses 
examples and information about stream classification and restoration gathered nationwide and 
covers streams typical of LBL. Reference #2 is a Forest Service Research Station General 
Technical Report guide to establishing permanent reference sites for gathering data about the 
physical characteristics of streams and rivers. Reference #3 is a rapid assessment method used by 
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the U.S. Fish and Wildlife Service and the U.S. Department of The Interior. Reference #3 
provides methodology for assessment of stream and riparian parameters that influence stream 
stability, nutrient uptake, and in-stream and riparian habitats. These references will be used as a 
tool to improve watershed conditions (erosion, sedimentation and water quality) in 6th level 
watersheds and will be used as a tool to move 6th level watersheds to an Improved Condition 
status. 
 
 

a. Monitoring Question i.2.: 
Has the Forest Service made progress in reducing erosion and improving watershed conditions in 
6th level watersheds and how was this accomplished? 

 
b. Monitoring Indicator, Method of Collection, and Frequency   

Number of acres reported as being treated for watershed improvements such as erosion control, 
erosion restoration, stream crossing improvements and vegetation establishment using Best 
Management Practices (BMPs). These acres are reported as implemented in the Watershed 
Improvement Tracking (WIT) program and the CITRIX BMP Monitoring application. Six treated 
areas will be monitored for BMP effectiveness each year. Field observations are documented on 
worksheets and reported in Citrix under the BMP application. 

 
Watershed Condition Analysis Tracking Tool (WCATT) is used to score watershed condition 
class. Report one watershed moved to an improved condition class every 5 years.  

 
c. Rationale for Monitoring Question and Indicator: 

The indicator of number of acres treated and number of monitoring and evaluations and watersheds 
moved to an improved condition class were chosen to measure progress in reducing erosion and 
improving watershed conditions. 

 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and 

Indicator. 
Reference #1 describes erosion, sedimentation and water quality relative to Forest System 
Roads. Reference #2 this publication describes restoration techniques for erosion problems. 
Reference #3 describes Forest Harvest and Site Preparation Effects on Erosion and 
Sedimentation. Reference #4 Provides protocol for choosing and monitoring BMPs for 
improving watershed conditions.  

2. Reliable (peer reviewed articles, statistical methods, etc.) 
References #1is a peer reviewed article published in scientific journal. Each of these studies 
sited design and controls so the methods could be compared. Reference #2 is a US Forest 
Service Technology and Development Program Publication that describes restoration 
techniques for erosion problems and restoration designs. Reference #4 is a U.S. Forest 
Service BMP Technical Guide: National Best Management Practices for Water Quality 
Management 
Technical Guide. Reference #5 is the national Forest Service Watershed Condition 
Framework (WCF) Implementation Guide. 

 
3. Relevance (applicability for selecting the Question and Indicator) 

Reference #1 was conducted at various geographical areas but are typical to road systems in 
LBL. Reference #2 was conducted at various geographical areas but are typical to erosion 
issues in LBL. Reference #3 was conducted on piedmont soils in Alabama and describes 
timber harvest issues typical to LBL. Reference 4 is a USDA Forest Service 
Nationwide Technical Guide and is being used at LBL. 
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d. Best Available Science  
1. Reference #1  
Johnny McFero Grace III: Research Engineer, USDA Forest Service, Southern Research Station.  
December 2002 Publication from Society of Agriculture Engineers. Sediment Movement from 
Forest Road Systems, Roads: a major contributor to erosion and stream sedimentation. Describes 
source pollution from Forest Service roads and the detrimental impacts on water quality due to 
erosion and sediment delivery to stream systems. Also describes techniques to reduce and or 
mitigate erosion and sediment delivery to streams.  
 
2. Reference #2  
Lisa Therrell, David Cole, Victor Claassen, Chris Ryan, Mary Ann Davies: Wilderness and 
Backcountry Site Restoration Guide. US Forest Service Technology and Development Program 
Publication Sept. 2006, Chapter 3, 3.1.1 thru 3.4.9. This publication describes restoration 
techniques for erosion problems such as Stabilizing Gullies, Headcuts, Surface Erosion, and 
Bioengineering. 
 
3. Reference #3  
McFero Grace III, J. Carter E.A. 2001. Sediment and Runoff Losses following Harvesting/Site 
Prep. Operations on a Piedmont Soil in Alabama. ASAE Meeting Paper No. 01-8002. This paper 
describes erosion and sediment yields issues associated with timber operations.  
 
4. Reference #4  
Provides protocol for choosing and monitoring BMPs for improving 6th level watershed 
conditions. The National Core BMP Technical Guide: National Best Management Practices for 
Water Quality Management on National Forest System Lands USDA Forest Service FS 990a 
April 2012. National BMP monitoring covers nearly all Forest Service (FS) land and resource 
management activities and provides protocol for choosing and monitoring BMPs for improving 
watershed conditions.  
 
5. Reference #5 
Forest Service Watershed Condition Framework (WCF) Implementation Guide, Nov. 12, 2010, a 
Guide for Assessing and Tracking Changes to Watershed Condition. This is the US Forest 
Service National Guide; it provides protocol for implementation of the WCF program. 
 
4. Validation of Best Available Science – explanation of how the changes for the Monitoring 
Question and Indicator support the progress toward achieving the Plan’s desired conditions 
(Objective or Standard). 
The science is accurate because the journal articles and Forest Service publications describe 
methods to improve watershed conditions (erosion, sedimentation and water quality). 
The science is accurate because Reference 1 is a peer-reviewed journal articles, Reference 2 is a 
US Forest Service Technology and Development Program Publication and Reference 4 is 
the National Core BMP Technical Guide: National Best Management Practices for Water Quality 
Management on National Forest System Lands. Reference #3 is an ASAE Meeting Presentation 
paper presented at The Society for engineering in agricultural, food, and biological systems. 
 
The indicator of number of acres treated and BMPs evaluated and watersheds moved to an 
improved condition class were chosen to measure progress in reducing erosion and sedimentation 
and improving 6th level watershed conditions. LBL has been getting good results from acres 
treated, monitoring and evaluations and watersheds moved to an improved condition class. 
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(ii)  The status of select ecological conditions including key characteristics of 
terrestrial and aquatic ecosystems. 
 
a. Monitoring Question: How is management of LBL affecting special habitats and major biological 

communities.  This question is the same as question 15 in the 2004 Area Plan. 
 

Monitoring Indicator (Measure) – Inventory of snags and den trees within the General Forest of LBL. 
Method of Collection –Forest common stand exams (CSE; forest inventory) will be collected in one 
acre plots for every 10 acres inventoried area-wide. 
Frequency (show trend information; Quantitative or Qualitative) –A variable plot will be used to 
collect the CSE tree data; the information collected will include tree species, DBH, height, height to 
crown, damages/damage agent, and age on two to three species per plot. The acres inventoried will be 
reported every two years. 

 
b. Rationale for Monitoring Question and Indicator: Numerous wildlife species use and are dependent 

upon snags and den trees for life cycle functions. Some wildlife species that are in decline or require 
this specialized habitat include the Indiana bat, Evening bat, Southeastern myotis bat, Rafinesque’s 
big-eared bat, red-headed woodpecker, Bewick’s wren, osprey, bald eagle, and barn owl. Retention of 
snag and den trees and creation of snags from forest vegetation management that opens the forest 
canopy will help provide for these species’ needs. 

 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and Indicator. 

• The process of collecting common stand exam data provides the necessary information to 
determine forest health conditions and identify habitat features and characteristics such as snags 
and den trees (See d. Reference #1 below). 
 

2. Reliable (peer reviewed articles, statistical methods, etc.) 
• Snags and den trees have been documented to benefit numerous wildlife species and assessing 

information about them can help determine their potential use by wildlife. For example Indiana 
bats use snags and den trees with cavities for roosting (See d. Reference #2 below). 
 

3. Relevance (applicability for selecting the Question and Indicator) 
• Common Stand Exam data is used to write prescriptions for treatments to reach desired 

conditions stated in the Area Plan. The following table in the Area Plan provides the number of 
acres of Forest Structure Types within 10 years of implementing the Area Plan that could benefit 
such species as the bald eagle (See d. Reference #3 below). 
 

Forest Structure 10 Year Plan Objective Acres  Acres Actually Treated at 10 years 
Mature oak woodland 
(Includes Timber Stand 
Improvement Vegetation 
Treatments) 

6,000 3,825 

Mature open oak 19,000 489 
Regeneration 5,400 205 
Mature Forests with Canopy 
Gaps 

1600 0 

 
 
d.  Best Available Science Documentation 
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1. Reference #1 with narrative documenting information contained in the article 
• US Department of Agriculture  Forest Service (2004). Land and Resource Management Plan 

(Area Plan) for Land Between The Lakes National Recreation Area. Management Bulletin R8-
MB-119A Golden Pond, KY.  - Monitoring requirements. 

 
2. Reference #2 with narrative documenting information contained in the article 

• US Department of Agriculture Forest Service (2004). Final Environmental Impact Statement for 
the Land and Resource Management Plan, Land Between The Lakes National Recreation Area, 
Management Publication R8-MB-119B. Golden Pond, KY   

• Biological Assessment for the Area Plan (BA), Land Between The Lakes National Recreation 
Area Management Bulletin R8-MB-119A, October 2004 

• Biological Evaluation for the Area Plan (BE) Land Between The Lakes National Recreation Area 
Management Bulletin R8-MB-119A October 2004 
 

3. Reference #3 with narrative documenting information contained in the article 
• US Department of Agriculture Forest Service (2004). Final Environmental Impact Statement for 

the Land and Resource Management Plan, Land Between The Lakes National Recreation Area, 
Management Publication R8-MB-119B. Golden Pond, KY   

• FWS 2009-B-0084; Addendum to the Biological Assessment (BA) for Wildland Fire and Forest 
Vegetation Management (WFVM); Land Between The Lakes National Recreation Area (LBL) 
AND   
FWS 2009-B-0084; Biological Opinion for the Land Between The Lakes National Recreation 
Area Wildfire and Forest Vegetation Management Program 
- Provides implementation guidelines for all forest vegetation management projects on LBL. 

Specifically, the number of reserve or created roost trees per project area are to be reported 
annually to the US Fish and Wildlife Service, Kentucky Field Office. 

 
4. Validation of Best Available Science – explanation of how the changes for the Monitoring Question 

and Indicator support the progress toward achieving the Plan’s desired conditions (Objective or 
Standard). 

 
The use of snags and den trees has been evaluated in the following documents and the best available 
science that was used to make determinations in the biological assessment and biological opinion 
(referenced in the section above), and support the Area Plan objective and standard  (below) is 
discussed therein.  

 
• US Department of Agriculture  Forest Service (2004). Land and Resource Management Plan 

(Area Plan) for Land Between The Lakes National Recreation Area. Management Bulletins R8-
MB-119A and R8-MB-119B Golden Pond, KY.  

 Objectives: Open forest structure conditions are created as a result of implementing Area Plan 
 objectives for mature oak woodland; mature open oak forest; forest regeneration, and mature 
 forests with canopy gaps identified under Rationale C .1 in the table above. As these openings are 
 created, snags may be created through activities such as: prescribed burning; herbicide 
 treatments; and girdling. Snags and den trees retained per the standard below within open 
 areas  can benefit a variety of  wildlife species.  
 Standard: Snags and den trees will not be intentionally felled during vegetation management 
 unless necessary to protect employee or visitor safety, to control insect or disease infestations, or 
 for timber salvage in cases of significant events of tree mortality. In timber salvage cases, a 
 minimum of six snags per acre must be retained. Retained snags may be clumped within salvage 
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 areas. Den trees are defined as being a minimum of 10 inches diameter at breast height and 
 having a visible cavity. 
 

(ii)  The status of select ecological conditions including key characteristics of 
terrestrial and aquatic ecosystems. 
 
a. Monitoring Question: How is management of LBL affecting special habitats and major biological 

communities.  This question is the same as question 15 in the 2004 Area Plan. 
 
b. Monitoring Indicator (Measure) – Trends in bald eagle populations dependent upon tall trees in all 

forest types and associated with aquatic ecosystems. 
Method of Collection – Bald eagle aerial surveys during midwinter (January) and nesting season 
(March) followed up by ground surveys for bald eagle fledgling success (May-June). Forest common 
stand exams (CSE; forest inventory) will be collected in one acre plots for every 10 acres inventoried 
LBL-wide.  
Frequency (show trend information; Quantitative or Qualitative) – Bald eagle population data will be 
collected annually and within proposed project areas and reported every two years. A variable plot 
will be used to collect the CSE tree data; the information collected will include tree species, DBH, 
height, height to crown, damages/damage agent, and age on two to three species per plot. The acres 
inventoried will be reported every two years. 

 
c. Rationale for Monitoring Question and Indicator: 

Bald eagles are associated with a variety of forest types (closed and open canopy) that include live 
and dead tall trees bordering lakeshores, streams, and within open -terrestrial habitat. Tall trees 
provide for perching, roosting, and nesting habitat in these areas. Proposed management activities to 
provide open forest and woodland structure in mature oak forests and forest regeneration structure on 
the landscape can provide suitable open habitat conditions for the bald eagle to perch, roost, nest, and 
forage within. Bald eagles have a large wingspan and require large enough openings to access nests 
and terrestrial and aquatic prey.  

 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and Indicator. 

• Historically, wintering migrant bald eagles and local nesting pairs were found along the 
Tennessee and Cumberland Rivers and the surrounding region. Today, wintering bald eagles can 
be found along the nearly 300 miles of undeveloped LBL shoreline of Kentucky Lake 
(impoundment of the Tennessee River) and Lake Barkley (impoundment of the Cumberland 
River) (Area Plan FEIS and BA 2004). 

• On LBL, the Tennessee Valley Authority (TVA) and the Forest Service, in coordination with 
state and federal natural resource agencies, have successfully tracked trends in bald eagle 
midwinter populations since 1978 and trends in bald eagle nesting activity and fledgling success 
since 1984 (Area Plan FEIS and BA 2004).  

• The process of collecting common stand exam data provides information to determine forest 
health conditions and habitat characteristics that bald eagles depend upon for use. 
 

2. Reliable (peer reviewed articles, statistical methods, etc.) 
• Overall, eagle nesting at LBL has been trending in a positive direction for the past 31 years since 

the 1972 ban of DDT in the United States, and aided by additional protection under the 
Endangered Species Act (U.S. FWS 1999) (See Land Between The Lakes Annual Monitoring and 
Evaluation Reports: http://landbetweenthelakes.us/stewardship/land-resource-
management/planning/. 
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• The bald eagle was federally de-listed in 2007, and in accordance with the Post-delisting 
Monitoring Plan for the Bald Eagle (Haliaeetus leucocephalus) in the Contiguous 48 States, bald 
eagle populations are to be monitored until 2027 (U.S. Fish and Wildlife Service 2009). 

 
3. Relevance (applicability for selecting the Question and Indicator) 

• Breeding habitat for bald eagles most commonly includes areas close to (within 2.5 miles) of 
bays, rivers, lakes, reservoirs, or other bodies of water that reflect the general availability of 
primary food sources including fish, and waterfowl. Nests are usually in tall trees or on cliffs near 
water. Tree species used for nesting vary and may include pine, cottonwood, poplar, willow, 
sycamore, oak, beech or others known to occur on LBL and that have been used for nesting. The 
same nest may be used year after year, or a pair may use alternate nest sites in successive years 
(NatureServe 2015). 

• On LBL bald eagle nests have occurred along the lake shoreline and up to two and one-half miles 
inland in forested sites. LBL nesting records from 1984 to 2000 indicate that the majority of nests 
were built in areas with previous timber harvest. The nests were built anywhere from one to 23 
years after a harvest and persisted from one to ten years before the nest or tree fell or was 
abandoned. During past timber harvests on LBL, potential eagle nest trees were left within 
harvest units, and the surrounding canopy was lightly thinned to create an open flight path (Area 
Plan FEIS BA 2004). In 2014 on the north end of LBL, a pair of bald eagles moved from a 
previously active nest in Willow Bay to the new Willow Bay nest site where trees had been 
harvested and shortleaf pine was planted in 2015. 

• U.S. Fish and Wildlife Service (2009), Post-delisting Monitoring Plan for the Bald Eagle: The US 
Fish and Wildlife Service will not monitor changes in bald eagle habitat directly. However, in 
conjunction with the States and other partners, will accept and review data indicating 17 
significant changes in bald eagle habitat in the contiguous 48 States. Should a 25 percent decline 
in the bald eagle population occur; the Service will consider habitat data when determining 
potential causal factors for their decline. 

• Common Stand Exam data is used to write prescriptions for stand treatments to reach desired 
future conditions stated in the Area Plan. The following table in the Area Plan provides the 
number of acres of Forest Structure Types within 10 years of implementing the Area Plan that 
could benefit the bald eagle. 
 
Forest Structure 10 Year Plan Objective Acres Acres Actually Treated at 10 years 

Mature oak woodland 
(Includes Timber Stand 
Improvement Vegetation 
Treatments) 

6,000 3,825 

Mature open oak 19,000 489 
Regeneration 5,400 205 

 
Additional documentation for the above three requirements are provided below in the reference 
narratives. 
 
d. Best Available Science Documentation 

 
The reference narratives for accuracy, reliability, and relevance of the bald eagle as an indicator, 
wintering and nesting occurrence, and common stand exam data collection have been combined and are 
as follows: 
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Arnett, E.B., R.J. Anderson, C. Sokol, F.B. Isaacs, R.G. Anthony, and W.P. Erickson. 2001. Relationship 
between nesting bald eagles and selective logging in south-central Oregon. Wildlife Society Bulletin 
29:795-803. 

• Reliability and Relevance: A selective timber harvest was conducted, leaving behind known 
eagle nest trees and potential future nest trees, while cutting down all trees within a 66 ft.  radius. 
Both the territory occupancy and the productivity of nests increased within the study area post-
treatment. Both variables increased in the control areas as well, but by significantly less. Though 
the study cannot say occupancy and productivity increased because of the selective logging, it can 
say the logging did not negatively affect bald eagle nesting. 

 
Andrew, J. M. and J. A. Mosher. 1982. Bald eagle nest site selection and nesting habitat in Maryland. J. 
Wildl. Management. 46:382-390. 
AND 
Lackey, R. H. 1991. Habitat Characteristics of Bald Eagle Nest Sites on TVA’s Land Between The Lakes 
in Kentucky and Tennessee. Unpublished wildlife intern report. Tennessee Valley Authority, Land 
Between The Lakes, Golden Pond, KY. 64 pp.   

• Relevance: Favored bald eagle nest trees are typically large diameter trees with strong lateral 
limbs, and are located in stands with open canopies. Nest trees in an open canopy forest have an 
unobstructed flight path to the nest and a wide field of view of surrounding habitat. This 
preference results in bald eagles selecting large, dominant nest trees in areas with previous timber 
harvest or along edges of forests. 

 
Grier, J.W. and J.E. Guinn. 2003. Bald eagles habitats and responses to human disturbance in Minnesota. 
To Minnesota Department of Natural Resources. 

• Reliability: The study found nest tree diameter and distance from water were the two greatest 
differences between nest sites and random sites, with nest sites being closer and having larger 
diameter trees. Eagle nests were in the tallest tree in a stand 54.2% of the time, and were located 
in the greatest diameter tree 80.1% of the time. There was no relationship found between any of 
the variables and nest productivity. 

 
Grubb, T.G., W.W. Bowerman, A.J. Bath, J.P. Giesy, D.V.C Weseloh. 2003. Evaluating Great Lakes bald 
eagle nesting habitat with Bayesian inference. RMRS-RP-45. U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station, Fort Collins, CO. 10 pgs. 

• Reliability and Relevance: Authors developed a pattern recognition model which defined good 
habitat  for eagles as possessing greater than 10% canopy cover, no human disturbance within 0.5 
miles, total shoreline to linear shoreline distance ratio of 2.0 and suitable nest and perch trees 
present. Eighty-two percent of their 117 nests were located on sites defined as “good” by the 
model. 

 
Isaacs, F.B., R.G. Anthony, R.W. Krahmer, B.D. Callahan, J.P. Peck. 2005. Effects of forest management 
practices on bald eagles nesting on state and private lands in Oregon. Oregon Cooperative Fish and 
Wildlife Unit, Oregon State University, Corvallis, OR. 72 pgs. 

• Reliability: The study found that while eagles will use the same nest for many years in a row, 
they will continue to use a territory even after the loss of that tree to any of a number of causes, as 
long as there are other suitable nest trees in the territory. 

 
NatureServe. 2015. Bald Eagle (Haliaeetus leucocephalus). NatureServe Explorer: An online 
encyclopedia of life [web application]. Version 7.1. NatureServe, Arlington, Virginia. Available 
http://explorer.natureserve.org. (Accessed: December 3, 2015 ). 

• Relevance: Narrative provided under Rationale in part C .1 above. 
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US Department of Agriculture  Forest Service (2004). Final Environmental Impact Statement for the 
Land and Resource Management Plan, Land Between The Lakes National Recreation Area, Management 
Publication R8-MB-119B. Golden Pond, KY   

• Relevance: Narrative provided under Rationale in part C .1 above for forest type structure and 
acres. 

 
Biological Assessment for the Area Plan (BA), Land Between The Lakes National Recreation Area  
Management Bulletin R8-MB-119A, October 2004 

• Relevance: Narrative provided under Rationale in part C .1 above for use of open canopy 
structure by bald eagles. 

 
U.S. Fish and Wildlife Service. 2009. Post-delisting Monitoring Plan for the Bald Eagle (Haliaeetus 
leucocephalus) in the Contiguous 48 States. U.S. Fish and Wildlife Service, Divisions of Endangered 
Species and Migratory Birds and State Programs, Midwest Regional Office, Twin Cities, Minnesota. 75 
pp. 

• Relevance: Narrative provided under Rationale in part C .1 above for habitat monitoring. 
 
USFWS. 2007. National Bald Eagle Management Guidelines. U.S. Fish and Wildlife Service. 25 pgs. 

• Relevance: Suggests retaining mature trees and old growth forests, with an emphasis on those 
within one-half mile of water, as a method to preserve potential nesting and roosting sites. Also, 
while selective thinning is possible, it advises to restrict it to outside the breeding season. 

 
4. Validation of Best Available Science – explanation of how the changes for the Monitoring Question 
and Indicator support the progress toward achieving the Plan’s desired conditions (Objective or Standard). 
 
In addition to the above citations, the bald eagle and its’ associated habitat has been evaluated in the 
following documents and the best available science that was used to make determinations and support the 
Area Plan objectives and standard is discussed therein. 
 
US Department of Agriculture  Forest Service (2004). Land and Resource Management Plan (Area Plan) 
for Land Between The Lakes National Recreation Area. Management Bulletins R8-MB-119A and R8-
MB-119B Golden Pond, KY. 

Standards: Stream, wetland, and riparian area management and standards will maintain or 
improve stability, function, and water quality of streams, ponds, and lakes. Stable or improved 
water quality would be beneficial in maintaining an aquatic forage base for eagles.  
Objectives: Mature oak woodland; mature open oak; and regeneration forest structure types as 
provided under Rationale C .1 in the table above could provide suitable habitat for the bald eagle. 
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(iii)  The status of focal species to assess the ecological conditions required 
under § 219.9. 
 
a. Monitoring Question: How is management of LBL affecting special habitats and major biological 

communities?  This question is the same as question 15 in the 2004 Area Plan. 
 
b. Monitoring Indicator  (Measure) –  Trends in Yellow-breasted chat populations in relationship to All 

Forest Type Regeneration 
• Method of Collection – Forest Service Region 8 Breeding Bird (R8Bird) Survey Point count 

occurrence trends for bird communities compared to All Forest Type Regeneration acreages and 
conditions. 

• Frequency (show trend information; Quantitative or Qualitative) – Annual quantitative data 
collection with 4 year reporting interval. 

 
c. Rationale for Monitoring Question and Indicator: The process of collecting breeding bird survey data 

gives you the necessary information to determine forest habitat conditions and characteristics that 
yellow-breasted chats, and similar species, depend upon for inhabitance. 

 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and Indicator.   

• Trends in yellow-breasted chat have been successfully tracked over the years that breeding bird 
surveys have been done on LBL. Survey data on LBL from 1996 to 2013 indicate that yellow-
breasted chat populations have remained relatively stable. 

• In a report compiled on 5 April 2013 by Glen Thomas, contractor for Southern National Forests’ 
Migratory and Resident Landbird Conservation Strategy (R8Bird) assessed the yellow-breasted 
chat for breeding bird survey data collected in Years 2008-2012. That data was combined with 
data provided in the LBL 2009 M&E Report to make trend evaluations for LBL for this species 
over the past 12 years (See 2009 and 2013 Land Between The Lakes Annual Monitoring and 
Evaluation Reports: http://www.landbetweenthelakes.us/stewardship/land-resource-
management/planning/).  

• Breeding bird surveys are completed on approximately 213 points and a 10-minute audio and a 
visual survey is done at each point.  The points are selected to canvas each of the major habitat 
types on LBL and the surveys are designed primarily to measure trends in breeding bird 
populations 

• In 1993 the Tennessee Valley Authority implemented annual breeding bird surveys to begin 
tracking long-term trends in neo-tropical migrant bird species and other bird species. The survey 
procedures were developed through the Southeastern Management Working Group of the 
Partners-In-Flight program (TVA 1994). Under new management in October 1999, the U.S. 
Forest Service adopted the Partners-In-Flight breeding bird survey points and within a year of the 
Area Plan Final Environmental Impact Decision in 2004, these survey points and data were 
converted into the R8Bird database of record. In 2006 nine additional points were added within 
the newly designated Prior Creek Oak Grassland Restoration Demonstration Area.  

 
2. Reliable (peer reviewed articles, statistical methods, etc.):  

• Yellow-breasted chats are known to occur on LBL and their presence has been recorded during 
breeding bird surveys since 1993 (See Accuracy above).  

• Breeding bird surveys on LBL (mid-May to mid-June) coincide with this species breeding period 
of late May or early June (NatureServe 2015). 

• Breeding habitat occurs within the LBL planning area. Breeding occurs in second growth, 
shrubby old pastures, thickets, bushy areas, scrub, woodland undergrowth, and fence rows, 
including low wet places near streams, pond edges, thickets with few tall trees; early successional 
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stages of forest regeneration; commonly in sites close to human habitation. Creation of shrubby 
openings of any shape greater than 12.4 acres even when surrounded by unfavorable habitat, are 
sufficient to support breeding populations (NatureServe 2015).  

 
3. Relevance (applicability for selecting the Question and Indicator):  

• The yellow-breasted chat breeding habitat is influenced by management and the lack thereof for 
early successional habitat (NatureServe 2015). 

 
Additional documentation for the above three requirements are provided below in the reference 
narratives. 
 
d. Best Available Science Documentation  

1. Reference #1 with narrative documenting information contained in the article 
2. Reference #2 with narrative documenting information contained in the article 
3. Reference #3 with narrative documenting information contained in the article 

 
The reference narratives for accuracy, reliability, and relevance of the yellow-breasted chat as a focal 
species and the use of breeding bird surveys as a method for data collection have been combined and are 
as follows: 
 
Annand, E.M. and F.R. Thompson III.  1997. Forest bird response to regeneration practices in central 
hardwood forests. Journal of Wildlife Management 61(1): 159-171. 

• Reliability and Relevance: Yellow-breasted Chats were found almost exclusively in early 
successional forests (3-6 years since cutting), especially clear-cuts, but generally areas with large 
canopy openings and a lot of young trees close together. 

 
Chase, M.K. and G.R. Geupel. 2005. The use of avian focal species for conservation planning in 
California. Gen. Tech. Rep. PSW-GTR-191. USDA, Forest Service: 130-142. 

• Reliability: For a Management Indicator Species to be an effective indicator; it should be 
common enough to easily monitor, so there is a large enough sample to analyze. Also, it’s 
necessary to be able to link the species’ population trends to some specific habitat characteristics. 

 
Crawford, H.S., R.G. Hooper, and R.W. Titterington. 1981. Songbird population response to silvicultural 
practices in central Appalachian hardwoods. Journal of Wildlife Management 45(3): 680-692. 

• Reliability and Relevance,: Yellow-breasted chats are described as an ‘open-canopy obligatory 
species’, and their densities were found to directly relate to shrub density up to a height of 4.5 m. 
Also, Chat populations showed a positive relationship with total vegetation less than 1.8 meters 
tall. How long Chats remain in a recently opened area will depend on how quickly trees 
regenerate, but even in poor areas, where tree regeneration will be slower they will likely 
decrease in abundance within 15 years if no further management is conducted. 

 
Dickson, J.G., F.R. Thompson III, R.N. Conner, and K.E. Franzreb. 1993. Effects of silviculture on 
neotropical migratory birds in central and southeastern oak pine forests. In: Finch, D.M and P.W. Stangel 
(eds.) Status and management of neotropical migratory birds: September 21-25, 1992, Estes Park, CO. 
Gen. Tech. Rep. RM-229. Fort Collins, CO. Rocky Mountain Forest and Range Experiment 
Station, USDA, Forest Service: 374-385. 

• Reliability and Relevance: Yellow-breasted chats are strongly associated with large open areas 
typical of early successional habitat across a wide array of forest types, including central 
hardwood forests, loblolly-shortleaf pine forests, and longleaf and slash pine forests. 
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Fink, A.D., F.R. Thompson, and A.A. Tudor. 2006. Songbird Use of Regenerating Forest, Glade, and 
Edge Habitat Types. The Journal of Wildlife Management 70(1): 180-188. 

• Reliability and Relevance: The University of Missouri conducted a study addressing songbird 
use in a variety of habitat types located in the Ozarks.  This study lasted three years and the 
results indicated that the yellow-breasted chat was among a group of songbirds that were 
supported by a statistical model created to compare and associate habitat types with population 
numbers.  The authors concluded that yellow-breasted chat habitat association and prevalence 
were highest in glades and regenerating forests. 
 

Gram, W.K., P.A. Porneluzi, R.L. Clawson, J. Faaborg, and S.C. Richter. 2003. Effects of Experimental 
Forest Management on Density and Nesting Success of Bird Species in Missouri Ozark Forests. 
Conservation Biology 17(5): 1324-1337. 

• Reliability and Relevance: A variety of experiments, including clear cutting and selection 
cutting, were applied to sites located in the Ozarks.  These experiments, lasting eight years 
attempted to understand the relationship between forest management and bird populations.  The 
results indicated that yellow-breasted chats preferred stands of forest that had been clear-cut over 
those that were cut selectively.  In addition, the larger the area that was clear cut three years after 
the timber harvest, the higher the population density of the yellow-breasted chat. 

 
Kendrick, S.W., P.A. Porneluzi, F.R. Thompson III, D.L. Morris, J.M. Haslerig, J. Faaborg. 2015. Stand-
level bird response to experimental forest management in the Missouri Ozarks. Journal of Wildlife 
Management 79(1): 50-59. 

• Relevance: Density of Yellow-breasted Chats increased significantly in the first 3 to 5 years after 
a cut, and by the largest amount in clear-cuts, followed by select cut harvests. Numbers had 
declined by 13-15 years after treatment, but were still above pre-treatment levels by a statistically 
significant amount. 

 
Klamath Bird Observatory and USFS Pacific Southwest Research Station. 2013. Bird monitoring as an 
aid to riparian restoration: Findings from the Trinity River in northwestern California. Rep. No. KBO-
2013-0012. Klamath Bird Observatory, Ashland, OR. 

• Relevance: In 2000, the Trinity River Restoration Program sought to restore and enhance riparian 
areas with the goal of improving wildlife habitat.  Preliminary results suggest yellow-breasted 
chat populations increased at the landscape scale over 10 years and increased at the regional 
program area scale over the course of eight years, potentially due to the ongoing habitat 
restoration of the Trinity River Area.  In addition, yellow-breasted chat presence was highly 
consistent with stands of willows and cottonwoods.  To a lesser extent, yellow-breasted chat 
presence was positively associated with alder tree presence. 
 

Klingbeil, B.T. and M.R. Willig. 2015. Bird biodiversity assessments in temperate forest: the value of 
point count versus acoustic monitoring protocols. PeerJ (3): e973. 

• Accuracy: In 2012 the effectiveness of two different bird survey methods, point count and 
Autonomous Recording Units (ARU), at the site and regional level were assessed to determine 
differences in accuracy.  Results indicated that ARU’s estimated higher levels of species richness 
in the same-season strategy via a site level analysis.  Same season strategies consisted were 
determined to more closely follow the ways in which monitoring programs are currently 
implemented (examples: seasonal or annual monitoring).  However, differences in accuracy were 
only determined at the site level and similar levels of species richness were estimated at the 
regional level between the two methods. 
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La Sorte, F.A., F.R. Thompson III, M.K. Trani, and T.J. Mersmann. 2007. Yellow-breasted Chat (Icteria 
virens). In: Population trends and habitat occurrence of forest birds on Southern National Forests, 1992-
2004. Gen. Tech. Rep. NRS-9. USDA, Forest Service, Northern Research Station: 141-144. 

• Relevance: Chats are described as an open-canopy obligatory species, and as a species 
benefitting from management to promote early successional habitat. Chats have also shown a 
relatively stable population trend across Region 8 from 1996-2004. 

 
Linder, E.T. and D.A. Buehler. 2003. Analysis of U.S. Forest Service Bird Point-Count Monitoring 
Database: Implications for Designing and Implementing Avian Monitoring. USDA Forest Service Gen. 
Tech. Rep. PSW-GTR-191. 

• Accuracy: In 1996, Region 8 of the U.S. Forest Service designed and implemented a novel 
approach, coined the Region 8 monitoring program, to monitor land birds in southeastern U.S. 
national forests.  The method was proposed as an alternative to the Breeding Bird Survey 
sampling method.  Results comparing the Region 8 monitoring program and Breeding Bird 
Survey method indicated that one method is not superior to the other and that each may be 
providing unique information.  Differences in sampling methods and the geographic location of 
transects were all potential factors suggested to have contributed to the differences in the results.  
It was concluded that these methods of sampling were likely accurately targeting different 
populations of land birds. 
 

NatureServe. 2015. Yellow-breasted Chat (Icteria virens). NatureServe Explorer: An online encyclopedia 
of life [web application]. Version 7.1. NatureServe, Arlington, Virginia. Available 
http://explorer.natureserve.org. (Accessed: December 3, 2015 ). 

• Reliability and Relevance: Narrative provided under Rationale in part C .1 above. 
 
Niemi, G.J., J.M. Hanowski, A.R. Lima, T. Nicholls, and N. Weiland. 1997. A critical analysis on the use 
of indicator species in management. Journal of Wildlife Management 61(4): 1240-1252. 

• Accuracy and Reliability: 25 Management Indicator Species were identified in the study area, 
but 7 either occupied aquatic habitats or were nocturnal, making daytime transect counts on land 
ineffective for monitoring. Of the 18 remaining species, only 7 were observed in sufficient 
abundance to perform analysis, and only 2 showed a significant relationship with specific habitat 
types. Management Indicator Species need to be common enough to acquire a sample size which 
enables data analysis, while also being consistently identified with specific habitat types. 

 
Tennessee Valley Authority. Final Environmental Impact Statement on the Natural Resource 
Management Plan at Land Between The Lakes. Volume I. Land Between The Lakes, 100 Van Morgan 
Drive, Golden Pond, KY 42211. 

• Accuracy and Reliability: Narrative provided under Rationale in part C .1 above. 
 
US Department of Agriculture  Forest Service (2004). Land and Resource Management Plan (Area Plan) 
for Land Between The Lakes National Recreation Area. Management Bulletin R8-MB-119A Golden 
Pond, KY. 
 
US Department of Agriculture  Forest Service (2004). Final Environmental Impact Statement for the 
Land and Resource Management Plan, Land Between The Lakes National Recreation Area, Management 
Publication R8-MB-119B. Golden Pond, KY 
 
4. Validation of Best Available Science – explanation of how the changes for the Monitoring Question 
and Indicator support the progress toward achieving the Plan’s desired conditions (Objective or Standard). 
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Land Between The Lakes Area Plan Objective 5c: “Provide a sustained supply of regenerating forest 
habitats totaling approximately 5,400 acres at any point in time. Regenerating forest will be treated 
predominantly within oak forest although other forest types and natural disturbances will be included.” 
The monitoring question and indicator chosen in the 2004 Area Plan was developed to help indicate the 
effects of management on species dependent upon regenerating forest for all forest types. The question 
and indicator are still valid and will answer the intent of the 2012 Planning Rule requirements of a focal 
species to monitor the prevalence of regenerating forest in LBL. 
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(iv) The status of a select set of the ecological conditions required under § 
219.9 to contribute to the recovery of federally listed threatened and 
endangered species, conserve proposed and candidate species, and maintain a 
viable population of each species of conservation concern. 
 
Note:  Species of conservation concern are not required in transition monitoring. 
 
a. Monitoring Question: How is management of LBL affecting recovery of threatened and endangered 

species.  This question is the same as question 9 in the 2004 Area Plan. 
 
b. Monitoring Indicator - Trends in Price’s potato bean populations in relationship to T&E Recovery. 

Method of Collection – Status assessment of known occurrences of Price’s potato bean, project level 
assessment for new occurrences and potential recovery habitat, and periodic vegetation assessment of 
known sites. 
Frequency  (show trend information; Quantitative or Qualitative) – Annual quantitative data 
collection with 2 year reporting interval. 

 
c. Rationale for Monitoring Question and Indicator: The Price’s potato bean is a federally threatened 

plant species. This species is an inhabitant of open, mixed-oak forests, forest edges and clearings in 
river bottoms, ravines, within road rights-of-way, and is unable to tolerate deep shade. It is found in 
association with calcareous (limestone outcrops) topography (NatureServe 2015).  

 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and Indicator.  

• Vine, flower, and bean counts are done annually for all five known sites in LBL as part of the 
Recovery of this species. These counts have been occurring since 2005 in coordination with the 
US Fish and Wildlife Service and Kentucky and Tennessee state agencies.  

• The results of Price’s potato bean population counts have been provided annually in Monitoring 
and Evaluation Reports since 2005 (http://www.landbetweenthelakes.us/stewardship/land-
resource-management/planning/). 

• In 2005 permanent vegetation monitoring plots were established at four of the known sites in 
Kentucky on LBL and in 2006 for the one known site in Tennessee. Since the plot establishment, 
vegetation monitoring has occurred at all the sites at least twice since 2005.  

• In accordance with FWS 2009-B-0084; Addendum to the Biological Assessment (BA) for 
Wildland Fire and Forest Vegetation Management (WFVM); Land Between The Lakes National 
Recreation Area (LBL), limestone outcrops are to be surveyed for the presence or absence of 
Price’s potato bean, and for the potential to support Price’s potato bean. Potential habitat is to be 
catalogued as a place for possible restoration for future expansion of this species (transplanting or 
seeding).  (See d. Reference #1 below). 

 
2. Reliable (peer reviewed articles, statistical methods, etc.) 

• Counting vines, flowers and beans are a reflection of the health and habitat conditions for the 
Price’s potato bean. In 2009 hazard trees resulting from an ice storm event were removed from 
along-side the road at one of the sites on LBL. The hazard tree removal reduced the shade 
component on the landscape and allowed sun to stimulate the growth of the plant populations. As 
a result vine growth was stimulated such that over 200 flowers and several bean pods were 
produced at this site. 

• Project level inventories are necessary for recovery of this species. During the forty years that 
LBL was managed by the Tennessee Valley Authority and since 1999 when the Forest Service 
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took over management of LBL, surveys have been done for this species and thus there are 
currently five known locations of the Price’s potato bean on LBL.  

• The permanent vegetation monitoring plots established at the sites in 2005 and 2006 provide 
vegetation trend data that is intended to help us understand the habitat management recovery 
needs for this species on LBL and share our information with the US Fish and Wildlife Service 
and other resource agencies. (See d. Reference #2 below). 

3. Relevance (applicability for selecting the Question and Indicator) 
• Recovery of a federally listed species (US Fish and Wildlife Service 1993). (See d. Reference #3 

below). 
 
d. Best Available Science Documentation 
1. Reference #1 with narrative documenting information contained in the article 

• NatureServe. 2015. Price’s potato bean (Apios priceana). NatureServe Explorer: An online 
encyclopedia of life [web application]. Version 7.1. NatureServe, Arlington, Virginia. Available 
http://explorer.natureserve.org. (Accessed: December 3, 2015). 

• 2005-2014 Monitoring Reports – Goal #5) Federally threatened species: Price’s potato 
bean http://www.landbetweenthelakes.us/stewardship/land-resource-management/planning/ 

• Federally threatened species management requirements: Price’s potato bean in FWS 2009-B-
0084; Addendum to the Biological Assessment (BA) for Wildland Fire and Forest Vegetation 
Management (WFVM); Land Between The Lakes National Recreation Area (LBL) 

 
2. Reference #2 with narrative documenting information contained in the article 

• 2005-2014 Monitoring Reports – Goal #5) Federally threatened species: Price’s potato 
bean http://www.landbetweenthelakes.us/stewardship/land-resource-management/planning/ 
 

3. Reference #3 with narrative documenting information contained in the article 
• U.S. Fish and Wildlife Service. 1993. Recovery Plan for Price’s Potato Bean (Apios priceana). 

U.S. Fish and Wildlife Service, Atlanta, GA. 45 pp. 
- The recovery plan provides baseline species and habitat information, reasons for species listing, 
conservation measures, and recovery strategy for the Price’s potato bean. 
 

4. Validation of Best Available Science – explanation of how the changes for the Monitoring Question 
and Indicator support the progress toward achieving the Plan’s desired conditions (Objective or Standard). 
 
The Price’s potato bean has been evaluated in the following documents and the best available science that 
was used to make determinations in the biological assessment, biological opinion, and support the Area 
Plan standard is discussed therein. 
 
FWS 2009-B-0084; Addendum to the Biological Assessment (BA) for Wildland Fire and Forest 
Vegetation Management (WFVM); Land Between The Lakes National Recreation Area (LBL)   
AND 
FWS 2009-B-0084; Biological Opinion for the Land Between The Lakes National Recreation Area 
Wildfire and Forest Vegetation Management Program 
Reference Narrative: 

• Review by the U.S. Fish and Wildlife Service for Land Between The Lakes proposed 
implementation of Wildfire and Forest Vegetation Management program and its effects on the 
Proposed Northern Long-eared bat (Myotis septentrionalis) in the Addendum to the BA and in 
both the Addendum to the BA and the Biological Opinion: the Indiana bat (Myotis sodalis) and 
Price’s potato bean (Apios priceana) under section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et seq.). 
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US Department of Agriculture  Forest Service (2004). Land and Resource Management Plan (Area Plan) 
for Land Between The Lakes National Recreation Area. Management Bulletins R8-MB-119A and R8-
MB-119B Golden Pond, KY. 
 
Calcareous (Limestone outcrops) that the Price’s potato bean is associated is a rare community 
type and it is provided protection with implementation of the following Area Plan standard. 

• Standard 41: Rare communities are to be protected from detrimental effects associated with 
management activities and recreational use. Site-specific analysis of proposed management 
actions and proposed uses identifies any protective or active management practices to enhance the 
rare community. 

 

  

Page 28 of 54 
 



Final Version 
 

(v)  The status of visitor use, visitor satisfaction, and progress toward meeting 
recreation objectives. 

a. Monitoring Question v.1.:  What does visitation look like at Land Between The Lakes and its 
facilities?  This question is similar to questions in the 2004 area plan. 
a. Monitoring Indicator:  Annual visitation trends collected by campground registrations, back 

country permits, traffic counters, and admissions to Environmental Education facilities.  
b. Rationale: 

i. Accuracy of information is extremely reliable.  Visitation is collected by electronic 
methods at point of entries, facilities, and through sales channels.  

ii. Visitation methods used are standard norm within the industry.  
iii. This indicator allows us to identify changes easily and in a timely manner. 

c. This is the best data available. 
d. Relevance:   Land Between The Lakes (LBL) visitation directly impacts the local regional 

economy and one of LBL’s main purposes is to stimulate the development of the surrounding 
region by protecting and managing the resources of the Recreation Area for optimum yield of 
outdoor Rec/EE through multiple use management according to the “Protection Act of 1998.”  
Tracking visitation allows LBL to detect visitation trends and identify trends to determine if 
public demands for recreation and environmental education activities/programs are being 
met, which will determine if the goals for the Area Plan are being attained.   

 
b. Monitoring Question v.2.:  What progress has been made toward becoming sustainable in LBL’s 

Recreation and Environmental Education operations?  This question is similar to questions in the 
2004 Area Plan. 
a. Monitoring Indicator:  Deferred Maintenance, Cost Recovery, Miles of trails maintained or 

improved to standard.  
b. Rationale: 

i. Indicators are standard incorporate standard National FS practices and standard business 
practices.  

ii. Deferred Maintenance and Miles of trails maintained or improved to standard are FS 
standard measured identifiers and cost recovery is a standard business measure for 
efficiency.  

iii. Allows us to measure if facilities are being maintained to FS Standards and identify if 
operations are increasing in efficiency.  

c. Data available comes from current FS systems databases and compiled.  These databases are 
the best available data. 

d. Relevance:  LBL’s mission clearly states in the “Protection Act of 1998” that LBL is to 
manage the Recreation Area through cost effective management.  Today this is of the utmost 
importance do to uncertain budgets.  Further the Forest Plan states we should support and 
enhance the sustainability of the operation and development of recreation and environmental 
education opportunities.  
• Deferred Maintenance - indicates if facilities are operating at an effective and safe level, 

are being maintained to standard, and shows if there are adverse budget affects.  
• Cost Recovery – indicates facility and program performance and if demand is being met 

and if potential operational changes are needed.  
• Miles of trails maintained or improved to standard -  indicates the environmental 

sustainability of trails and if trails are providing a safe experience.  
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c. Monitoring Question v.3.:  Does LBL have the ability to meet present and future user demands 
for recreation and environmental education activities, programs, and facilities? (Goal 2: 
Partnerships)  This question is similar to questions in the 2004 Area Plan. 
a. Monitoring indicator:  Satisfaction from National Visitor Use Monitoring, Financial Resource 

Trends, Cost of Operation Trends, and Facility Improvements.  Example Facility 
Improvements: Visitors to the EE facilities find accessible, barrier-free infrastructure, 
exhibits, and programs; well-maintained facilities and sites; and, delivery of high-quality 
interpretive and educational programs, activities, and exhibits. 

b. Rationale: Indicators show if users are satisfied with our facilities and programs and if we 
have the financial resources to meet the visitor and public demands for activities, programs 
and facilities.  

c. Relevance:  These are the best indictors and science available to LBL.  National Visitor Use 
Monitoring is a National Indicator for Washington and Congress to evaluate Satisfactions on 
the Forest Level.  Other indicators are standard business performance measure to help 
identify if there are enough available resources to meet public and visitor demand.   Data is 
pulled from the most current databases available.  

Additional Rationale for V.3:  To ensure LBL is maintained as a recreation destination, to 
continue to develop the surrounding region, and is providing the desired generational 
recreation and environmental educational demand.  

• Satisfaction from NVUM – measure the satisfaction level of facilities and programs  
• Financial Resource Trends – indicates if there are enough financial resources to provide 

adequate services for the users 
• Cost of operations Trends – allows us to compare to our financial resources trends to 

indicate if they are adequate  
• Facility improvements -   

 
d. Monitoring Question v.4.: How has Environmental Education (EE) become an integrated 

program targeted at helping individuals become aware of their relationship with natural and 
cultural resources while supporting stewardship of these resources through individual visitor 
action? 

a. Indicator:  What are the amount of interpretation and environmental education opportunities 
provided?  This question is similar to questions in the 2004 Area Plan.  

i. Schools 
ii. Special Events 

iii. Outreach 
iv. Activities (volunteer?) 
v. Facilities 

b. Rationale:  EE opportunities are provided for both the general public and students of the region 
through facility-based and non-facility-based delivery methods. 
EE and Interpretive opportunities target individuals of all ages, backgrounds, and interests and 
utilize a variety of delivery methods (such as personal interpretation, printed media, exhibits, 
interpretive signage, and special events) and help visitors develop a better understanding, 
appreciation, and knowledge of natural and cultural resources. 

c. Relevance: 

Land Between The Lakes mission is clearly and carefully stated in the Protection Act of 1998: “to 
protect and manage the resources of the Recreation Area for optimum yield of outdoor Rec/EE 
through multiple use management; to authorize, research, test, and demonstrate innovative 
programs and cost-effective management of the Recreation Area; to help stimulate the 
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development of the surrounding region; and to extend the beneficial results as widely as 
possible.” 

USDA Forest Service Integrated Strategy for Youth—Implementing the Forest Service’s mission 
by developing the next generation of conservation stewards and leaders May 5, 2015 is an 
amplification of a specific portion of the USFS Strategic Plan, Strategic Objective F, Connecting 
people to the outdoors. Consider it as a document that provides focus, guiding principles and 
concepts. It was written by the Youth Alliance (the team of Washington Office directors involved 
in youth outreach), building on past accomplishments (from implementation of the 2007-2012 CE 
Strategic Plan) and integrates field input and advice. The five strategic goals can be summarized 
as: 

• Strengthen partnerships; 
• Promote conservation service; 
• Provide conservation education; 
• Build lifelong connections with nature; and, 
• Build our internal capacity for youth engagement. 

Conservation Education Strategic Plan to Advance Environmental Literacy 2007-2012 provides a 
vision, mission, and goals and objectives for the Conservation Education Program of the USDA 
Forest Service.  It is aligned with the Forest Service’s mission and strategic plan and the 
accompanying Logic Model explains means and strategies, measurable outputs, and explanation 
of each output impact.  It was created with input from the National Association for Interpretation, 
Washington Office staff and Regional Conservation Education Coordinators. This strategic plan 
sets the framework for the Forest Service’s national Conservation Education Program, and for the 
development of conservation education workplans at the national and field levels. The three goals 
are 

• Coordinate the development and delivery of high-quality conservation education 
programs and materials. 

• Provide strong leadership to and management of the Forest Service Conservation 
Education Program. 

• Maximize partnerships to ensure mission success. 

Master Plan for Environmental Education at USDA Forest Service Land Between The Lakes 
NRA 2007 tiers under the above strategies and explains three basic goals for Land Between 
The Lakes NRA: 

1. Provide high quality, innovative, environmental education programs. 
2. Integrate Environmental Education with all disciplines and people at Land Between The 

Lakes. 
3. Strengthen and develop partners in Environmental Education. 

d.  Monitoring Question v.5.:  How is LBL making progress towards creating and implementing a 
Heritage Program? 
a. Monitoring Indicator:  LBL Heritage Annual Report containing Programmatic Agreement 
Implementation and Heritage Program Update.  This report contains the following indicators:  annual 
undertakings; protection and avoidance monitoring for timber sales and prescribed burns; USFS Heritage 
Program Managed to Standard Report; tribal relations; field survey; interpretation and outreach; 
partnerships; stewardship; and volunteer programs.   
b. Rationale: 
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i. Accuracy (the method has been shown to provide evidence that can answer the Question and 
Indicator.)  The results in this report contain actual numbers for each of the specific indicators 
under part b. above.   

ii. Reliable (peer reviewed articles, statistical methods, etc.)  The methods followed are outlined 
in the FS directives in Handbook 2360.  The protocols followed in the programmatic 
agreement were developed and reviewed in cooperation with the KY and TN SHPOs, ACHP, 
regional office staff, tribes and parties with interest in LBL.  

c. Relevance: 
The question and indicators are relevant because the programmatic agreement was developed in 
cooperation with the signatories. 

d.. Best Available Science:  
• Land Between The Lakes Heritage Programmatic Agreement, March 18, 2014.  This 

agreement describes stipulations related to Undertakings at Land Between The Lakes.  The 
Undertakings shall be implemented in accordance with the stipulations in the agreement in 
order to take into account the effect of the Undertaking on historic properties. 

 
• Forest Service Directives:  FSM 2360 Heritage Program Management from Recreation, 

Wilderness, and Related Resource Management   
e. Validation of Best Available Science – The question and indicator are based on the accepted 

protocols of the profession, signed  programmatic agreement, and the FS directives.  These 
outline the latest science related to heritage management . 
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(vi)  Measurable changes on the plan area related to climate change and other 
stressors that may be affecting the plan area 

Climate Change Monitoring 
The influences of a changing climate are most effectively and efficiently monitored utilizing a two-tiered 
approach that reflects appropriate questions and indicators that are relevant and meaningful at the 
temporal and geographic scales at which they are asked and answered. Broad-scale questions and 
indicators best address the long-term and geographically extensive changes associated with temperature 
and precipitation patterns that underpin climate and climate change as a system driver. Plan-level 
monitoring is more focused and should address questions and indicators that are directly relevant to plan 
implementation.  

• Broader-scale monitoring will provide climate change information that can be incorporated into 
monitoring for the plan areas through the Southern Region’s Broad-scale Monitoring Strategy. 
Broad-scale monitoring findings are made relevant to plan level monitoring through indicator and 
best available scientific information (BASI) connections. 

• Plan level monitoring related to climate change should focus on plan area vulnerabilities to 
projected climate changes and other associated stressors that are tied to the implementation of 
plan components.  

Broad-scale Climate Change Monitoring Questions and Indicators 
LBL will leverage the Southern Region’s Broad-scale Monitoring Strategy and it will address the climate 
change monitoring questions and indicators presented in table A3-1. The documentation of best available 
science supporting the selection of these questions and indicators follows in Tables A3-2 through A3-4 

Table A3-1—Broad-scale climate change monitoring questions, including examples of potential 
indicators and source(s) of information.  

How has climate variability changed and how is it projected to change across the region?  
Potential Indicators and Sources of Information 

climate extremes (NOAA - U.S. Climate Extremes Index, Unknown), precipitation (USDA - Southeast Regional Climate 
Hub, Template for Assessing Climate Change Impacts and Management Options (TACCIMO), NOAA – State of the 
Climate Reports), temperature (USDA - Southeast Regional Climate Hub, Template for Assessing Climate Change 
Impacts and Management Options (TACCIMO), NOAA – State of the Climate Reports), water balance (USDA - 
Southeast Regional Climate Hub), Sea level rise (NOAA - Tides and Currents: Sea Level Rise Trends, Sea Level Rise 
Affecting Marshes Model (SLAMM)) 
How is climate variability and change influencing the ecological, social, cultural, and economic conditions and 
contributions provided by national forests in the region?  
Potential Indicators and Sources of Information 

Jobs and Income (IMPLAN, National Forest Economic Contributions), Non-native invasive species (NNIS) (NRIS), 
Phenology (National Phenology Network, Soil Climate Analysis Network (SCAN), USFS Smart Forests, USGS Climate 
Science Centers, NOAA NowData Portal, USFS ForWarn, NOAA -- State of the Climate Reports), Prescribed fire 
(Forest Activity Tracking System (FACTS)), Recreation use and satisfaction (National Visitor Use Monitoring), Forest 
health (Forest Health Technology Enterprise Team (FHTET) -- Forest Pest Conditions, Forest Health Technology 
Enterprise Team (FHTET) -- National Insect and Disease Risk Map, University of Georgia - Center For Invasive 
Species and Ecosystem Health - Early Detection & Distribution Mapping System, Forest Monitoring), Wildfire 
(Monitoring Trends in Burn Servirty (MTBS)) 
What effect do national forests in the region have on a changing climate?  
Potential Indicators and Sources of Information 

Carbon stocks and fluxes (Forest Inventory and Analysis (FIA)), greenhouse gas emissions (GSA Carbon Footprint 
Tool, U.S. Energy Information Administration, USDA - ERS - Oil and Gas Production by County, EPA -- Facility Level 
Information on Green House gases Tool (FLIGHT)) 
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Best available science justification from broad-scale monitoring strategy climate change questions 
Tables A3-2 through A3-4 present analysis of best available science supporting the development of 
broad-scale monitoring questions and associated indicators related to climate change. The Region’s 
Broad-scale Monitoring Strategy is intended to be adaptive to new issues and changing information 
overtime. Accordingly, it should be expected that the potential indicators identified here and the best 
available science supporting them will change based on the ongoing development and implementation of 
the Broad-scale Monitoring Strategy. 

 

Question How has climate variability changed and how is it projected to change across the region? 
Potential 
Indicator(s) 

(1) Climate extremes, (2) Precipitation and temperature, (3) Trends in sea level rise and land cover changes, 
(4) Water balance 

Requirement (vi) Measurable changes on the plan area related to climate change and other stressors that may be affecting 
the plan area. 

References Brooks, H. E. (2013). Severe thunderstorms and climate change. Atmospheric Research, 123, 129–138. 
doi:10.1016/j.atmosres.2012.04.002 

Laseter, S. H., Ford, C. R., Vose, J. M., & Swift, L. W. (2012). Long-term temperature and precipitation trends 
at the Coweeta Hydrologic Laboratory, Otto, North Carolina, USA. Hydrology Research, 43(6), 890. 
doi:10.2166/nh.2012.067 

Chen, G., Tian, H., Zhang, C., Liu, M., Ren, W., Zhu, W., … Lockaby, G. B. (2012). Drought in the Southern 
United States over the 20th century: variability and its impacts on terrestrial ecosystem productivity and 
carbon storage. Climatic Change, 114(2), 379–397. doi:10.1007/s10584-012-0410-z 

Lockaby, G., Nagy, C., Vose, J. M., Ford, C. R., Sun, G., McNulty, S., Caldwell, P., Cohen, E., Moore Myers, 
J. Forests and Water (2013) In, Wear, D. N., Greis, J. G., eds. The Southern Forest Futures Project. 
General Technical Report SRS-GTR-178. Asheville, NC: U.S. Department of Agriculture, Forest Service, 
Southern Research Station. 

Marion, D., Sun, G., Caldwell, P., Miniat, C., Ouyang, Y., Amatya, D., … Trettin, C. (2013). Managing Forest 
Water Quantity and Quality under Climate Change. Climate Change Adaptation and Mitigation 
Management Options, 249–306. doi:10.1201/b15613-10 

McNulty, S., Moore Myers, J., Caldwell, P., Sun, G. Climate Change Summary (2013) In, Wear, D. N., Greis, 
J. G., eds. The Southern Forest Futures Project. General Technical Report SRS-GTR-178. Asheville, NC: 
U.S. Department of Agriculture, Forest Service, Southern Research Station.  

Walls, S. C. (2009). The role of climate in the dynamics of a hybrid zone in Appalachian salamanders. Global 
Change Biology, 15(8), 1903–1910. doi:10.1111/j.1365-2486.2009.01867.x 

Indicator 
Rationale  

1. Climate variability and extremes, including climate related disturbance, directly influence ecosystems and 
management. 
2. Spatial and temporal patterns of precipitation and temperature are key long-term system drivers that 
influence landscape ecosystem dynamics. Temperature and precipitation patterns also influence 
management activities (e.g., prescribed burning). 
3. Coastal forests in the region, especially those systems that are hydrologically influenced by the ocean, are 
expected to experience sea-level rise related impacts. 
4. Water balance accounts the interactions of temperature and precipitation as well as the cumulative 
influences of these parameters overtime. Products like the NOAA’s Palmer Drought Severity Index (PDSI) 
provide important insight into water balance and soil moisture conditions that are meaningful to assessing 
ecosystem conditions. 

Accurate 1. Climate extremes are routinely measured and evaluated based on historic, current, and projected 
conditions (e.g., NOAA’s U.S. Climate Extreme’s Index) with adequate accuracy to evaluate regional and 
subregional conditions and trends. 
2. Temperature and precipitation are the most widely used variables used variable for measuring and 
evaluating historic and future trends in climate. With respect to future projections, there is more confidence in 
temperature than precipitation. 
3. Sea-level rise is measured with accuracy sufficient to detect subtle, but long-term trends (e.g., NOAA - 
Tides and Currents: Sea Level Rise Trends). More challenging, however, is the geomorphological processes 
that control land-cover change driven my sea-level rise. 
4. Water-balance is sufficiently accurate for routine evaluation of moisture stress in the context of historic, 
current, and future conditions. 
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Reliable  Information considered in the development of this monitoring question and associated indicators is based on 
analysis of findings from peer reviewed scientific literature available from in the Template for Assessing 
Climate Change Impacts and Managements Options (TACCIMO). 

Relevant Sea level rise and land cover changes  
Southern Region: Sea-level may rise from 0.4 to 2.0 m by the end of the 21st century. If sea level rose 1.5 
m it is estimated that ~1.6 million acres of forests could be affected along the Atlantic Coast, ~2.1 million 
acres f forests could be impacted along the Gulf Coast. When physical processes are considered by the 
coastal vulnerability index, along the Atlantic Coast North Carolina and Virginia have the most coastline in the 
very high-risk class, and along the Gulf Coast, Louisiana and Texas have the most coastline in the very high-
risk class (Lockaby et al. 2013). 
Climate extremes  

Southern Region: While no significant region-wide changes in drought intensity and duration have been 
found, extreme high rainfall events appear to be increasing, which might imply an increased flooding 
frequency (Chen et al. 2012). 
Southern Appalachian: In addition to more intense precipitation, recent climate patterns trend toward more 
frequent periods of prolonged drought. Drought severity is increasing (Laseter et al. 2012). 
Temperature  

Southern Region: Air temperature across the South is projected to increase significantly from historical and 
current levels (McNulty et al. 2013). 
Southern Appalachian: The mean annual air temperature at the Coweeta Laboratory [North Carolina] keeps 
rising; from 1998 to 2007, the mean of the annual mean was 14.0 °C, 1.2 °C above the long-term (73 years) 
mean (Walls 2009). 
Precipitation  

Southern Region: Precipitation predictions are better agreement than those of previous climate model 
assessments, results are divergent for the remainder of the Southeast (Karl et al. 2009), except for 
indications that the amount of rainfall from individual hurricanes may increase (Gutowski et al., 2008). 
Southern Appalachian: Modeled future precipitation out to year 2050 were significantly different from the 
mean of observed conditions.  Projections range from warmer and drier conditions with increased drought 
frequency to wetter conditions frequency of extreme wet years increasing (Marion et al. 2013). 
Water balance  

Southern Region: Because higher temperatures lead to more evaporation of moisture from soils and water 
loss from plants, moisture stress is expected to increase (Karl et al. 2009). 

 

Table A3-2. Best available science justification for climate monitoring question. 

Table A3-3. Best available science justification for climate effects monitoring question. 

Question How is climate variability and change influencing the ecological, social, cultural, and economic conditions and 
contributions provided by national forests in the region? 

Potential 
Indicator(s) 

(1) Jobs and Income & Recreation user satisfaction, (2), Non-native invasive plant species, (3) Phenology, (4) 
Wildfire and prescribed fire, (5) Trends in forest health status and risk 

Requirement (vi) Measurable changes on the plan area related to climate change and other stressors that may be affecting 
the plan area. 

References Bowker, J., Askew, A., Poudyal, N., Zarnoch, S., Seymour, L., & Cordell, H. (2013). Climate Change and 
Outdoor Recreation Participation in the Southern United States. Climate Change Adaptation and 
Mitigation Management Options, 421–450. doi:10.1201/b15613-13 

Conner, R. N., Saenz, D., Schaefer, R. R., McCormick, J. R., Rudolph, D. C., & Burt, D. B. (2005). Rainfall, El 
Niño, and Reproduction of Red-cockaded Woodpeckers. Southeastern Naturalist, 4(2), 347–354. 
doi:10.1656/1528-7092(2005)004(0347:renaro)2.0.co;2 

Duehl, A. J., Koch, F. H., & Hain, F. P. (2011). Southern pine beetle regional outbreaks modeled on 
landscape, climate and infestation history. Forest Ecology and Management, 261(3), 473–479. 
doi:10.1016/j.foreco.2010.10.032 

Firth, L. B., Knights, A. M., & Bell, S. S. (2011). Air temperature and winter mortality: Implications for the 
persistence of the invasive mussel, Perna viridis in the intertidal zone of the south-eastern United States. 
Journal of Experimental Marine Biology and Ecology, 400(1-2), 250–256. 
doi:10.1016/j.jembe.2011.02.007  

Friedenberg, N. A., Sarkar, S., Kouchoukos, N., Billings, R. F., & Ayres, M. P. (2008). Temperature Extremes, 
Density Dependence, and Southern Pine Beetle (Coleoptera: Curculionidae) Population Dynamics in East 
Texas. Environmental Entomology, 37(3), 650–659. doi:10.1093/ee/37.3.650 
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Gramling, J. M. (2010). Potential Effects of Laurel Wilt on the Flora of North America. Southeastern Naturalist, 
9(4), 827–836. doi:10.1656/058.009.0417 

Gunderson, C. A., Edwards, N. T., Walker, A. V., O’Hara, K. H., Campion, C. M., & Hanson, P. J. (2012). 
Forest phenology and a warmer climate - growing season extension in relation to climatic provenance. 
Global Change Biology, 18(6), 2008–2025. doi:10.1111/j.1365-2486.2011.02632.x 
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doi:10.1603/0046-225x(2008)37(442:saoxgc)2.0.co;2 

Liu, Y., L. Goodrick, S., & A. Stanturf, J. (2013). Future U.S. wildfire potential trends projected using a 
dynamically downscaled climate change scenario. Forest Ecology and Management, 294, 120–135. 
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Indicator 
Rationale  

(1) The social, cultural, and economic contributions that national forests make to their plan areas are 
commonly measured in terms of jobs and income and recreation user satisfaction, both of which are 
influenced directly and indirectly by climate. 
(2) Non-native invasive plant species, some of which are already problematic, are expected to shift ranges in 
response to changing temperature and precipitation patterns. 
(3) Changes in phenology of plants and animals is a useful measure of how changing climate is influencing 
ecological systems and their management. 
(4) The conditions that contribute to wildfire and the ability to conduct prescribed fire are directly influenced by 
climate at short- and long-term time scales. 
(5) Factors influencing forest health, including insects and disease, are often driven by climate and some are 
expected to change as temperature and precipitation patterns change.   

Accurate (1) Social, cultural, and economic sustainability are often analyzed in terms of  jobs and income using 
economic impact and contribution analysis (e.g., IMPLAN,  National Forest Economic Contributions), which is 
sufficiently accurate for comparing alternatives during plan development and for monitoring plan 
implementation. Recreation use and satisfaction available through National Visitor Use Monitoring can help 
identify  
(2) Non-native invasive species (NNIS) already pose management challenges and responding to these 
challenges may be helped or hindered by changing climate. 
(3) There are a variety of sources of information on phenology based on both observed and remotely sensed 
responses plant and wildlife to the timing of seasonal changes (e.g., National Phenology Network, USFS 
ForWarn) that provide insight into the ecological implications of changing climate.  
(4) Prescribed fire and wildfire indicators are among the most commonly tracked and reported on indicators 
and are available in centralized database (e.g., FACTS, Monitoring Trends in Burn Severity (MTBS)) that 
represent both observed and remotely sensed information with known methods and data quality. 
(5) Forest health is tracked for the purpose of evaluating current conditions and trends in risk. Key sources of 
information that are designed to be accurate and relevant for this purpose include Forest Pest Conditions, 
National Insect and Disease Risk Map available from the Forest Service Forest Health Technology Enterprise 
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Team (FHTET), and the Early Detection & Distribution Mapping System available from University of Georgia - 
Center For Invasive Species and Ecosystem Health. 

Reliable  Information considered in the development of this monitoring question and associated indicators are based on 
analysis of findings from peer reviewed scientific literature available in the Template for Assessing Climate 
Change Impacts and Managements Options (TACCIMO). 

Relevant Non-native invasive species (NNIS)  
Southern Region:  Garlic mustard (Alliaria petiolata) is projected to shift northward by 2060, limiting suitable 
habit in the region to the Southern Appalachians (Olatinwo et al. 2013). Cogongrass (Imperata cylindrical) is 
favored by a warming climate with predictions that potential habitat for cogongrass will cover the majority of 
the South in (Olatinwo et al. 2013). Kudzu (Pueraria lobata) habitats are predicted to contract, with a notable 
shift to the northeast likely by 2060 (Olatinwo et al. 2013). Chinese privet (Ligustrum sinense Lour.) is 
predicted to contract to upper portions of the South (Olatinwo et al. 2013). Chinese tallowtree (Triadica 
sebifera)  may shift its range into the central portion by 2020 and into the central–northern portion by 2060, 
rendering the currently invaded areas as unsuitable (Olatinwo et al. 2013) 
Forest health  

Southern Region: Southern pine beetles (Dendroctonus frontalis) are expected to maintain a considerable 
suitable habitat from, with a slight northern shift (Olatinwo et al. 2013). Change in the frequency of extreme 
precipitation and temperature patters could alter population dynamics, ecological feedbacks, and leave pines 
more vulnerable to increased southern pine beetle activity (Olatinwo et al. 2013; Duehl et al. 2011; 
Friedenberg et al. 2008). Gypsy moth (Lymantrai dispar) range will may extend northward as a result of 
climate change(Olatinwo et al. 2013). Emerald ash borer (Agrilus planipennis) is predicted to be significantly 
larger in 2020 compared to 2060 (Olatinwo et al. 2013). Annosus root disease (Heterobasidion annosum, 
Fomes annosus) suitable habitat is expected to cover most of the South (Olatinwo et al. 2013). Sirex 
woodwasp (Sirex noctilio) is predicted to see a northward expansion in suitable habitat (Olatinwo et al. 2013). 
Fusiform rust (Cronartium quorum f. sp. fusiforme) will likely extend throughout most of the region with a few 
unsuitable habitats below the south limit (Olatinwo et al. 2013). 
Indicator(s):  Wildfire & Prescribed fire 

Southern Region: Fire potential is expected to increase in the South as the result of climate change with 
seasonal subregional differences across the region. The length of fire seasons is likely to increase by a few 
months. Projected fire potential is unlikely to increase significantly until 2030–2040. (Liu et al. 2013). Actual 
burned areas for a specific landscape would not necessarily increase, due to interactions with landcover 
change and sources of ignition (Liu et al. 2013). Fuels may increase or decrease depending on temperature 
and precipitation patterns, among other factors, with current expectations supporting a future decrease in the 
western areas of the region and increase in the eastern areas (Liu et al. 2013; Zhang et al. 2010).  
Indicator(s):  Jobs and Income & Recreation use and satisfaction 

Southern Region:  While overall demand for recreation is expected to increase due to population growth, 
climate change is expected to have negative consequences for  day hiking, horseback riding, off-road driving, 
nonmotorized water activities, and fishing. Hunting forecasts remain largely unchanged (Bowker et al. 2013) 
Indicator(s):  Phenology  

Southern Region: Migratory bird phenology is changing as a result of climate change for certain species 
(Todd et al. 2010). Egg laying and reproductive success of red-cockaded woodpeckers is also responsive to 
climate variability (Conner et al. 2005). Plant phenology (e.g., bud break, flowering, and senescence) has 
been shown to change as the result of temperature change (Gunderson et al. 2012; Park et al. 2014). 

 

 
Table A3-4. Best available science justification for carbon monitoring question. 

Question What effect do national forests in the region have on a changing climate? 
Potential 
Indicator(s) 

(1) Carbon Stocks and Trends, (2) greenhouse gas emissions 

Requirement (vi) Measurable changes on the plan area related to climate change and other stressors that may be affecting the plan 
area. 

References Dale, V. H., Lannom, K. O., Tharp, M. L., Hodges, D. G., & Fogel, J. (2009). Effects of climate change, land-use change, 
and invasive species on the ecology of the Cumberland forests. Can. J. For. Res., 39(2), 467–480. doi:10.1139/x08-
172 

Remucal, J. M., McGee, J. D., Fehrenbacher, M. M., Best, C., & Mitchell, R. J. (2013). Application of the Climate Action 
Reserve’s Forest Project Protocol to a Longleaf Pine Forest under Restoration Management. Journal of Forestry, 
111(1), 59–66. doi:10.5849/jof.11-094 
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Song, X., Tian, H., Xu, X., Hui, D., Chen, G., Sommers, G., … Liu, M. (2013). Projecting terrestrial carbon sequestration of 
the southeastern United States in the 21st century. Ecosphere, 4(7), art88. doi:10.1890/es12-00398.1 

Wang, F., Xu, Y. J., & Dean, T. J. (2011). Projecting Climate Change Effects on Forest Net Primary Productivity in 
Subtropical Louisiana, USA. AMBIO, 40(5), 506–520. doi:10.1007/s13280-011-0135-7 

Indicator 
Rationale  

(1) Tracking trends in carbon stocks and fluxes at appropriate temporal and geographic scales provides insight into how 
implementation of the forest plan is contributing to rates of carbon sequestration and the subsequent lifecycle of 
harvested forest products as one of many ecosystem services provided by the forest.  
(2) Maintaining awareness of greenhouse gas emissions from all aspects of forest plan implementation, including 
management activities, operations, and development of multiple-uses, are important to evaluating the contributions of 
forest plan implementation to climate change at relevant and meaningful scales. 

Accurate (1) Changes is carbon stocks and fluxes are derived analysis of Forest Inventory and Analysis (FIA), which provides 
acceptable precision and accuracy for evaluating rends in carbon at scales relevant to the question. 
(2) Greenhouse gas emissions estimates are becoming increasingly standardized. Operational emissions will be 
available from the GSA Carbon Footprint Tool. The information needed to address emissions related to oil and gas 
developer are available from U.S. Energy Information Administration, the USDA - ERS - Oil and Gas Production by 
County, and the EPA - Facility Level Information on GreenHouse gases Tool (FLIGHT). When these sources are evaluated 
together, a complete emissions picture can be presented that is sufficiently accurate to gauge current emissions and 
change over time. 

Reliable  Information considered in the development of this monitoring question and associated is based on analysis of findings 
from peer reviewed scientific literature available from in the Template for Assessing Climate Change Impacts and 
Managements Options (TACCIMO). Indicators related to greenhouse gas emissions were selected from reliable sources 
with published and available methodologies from GSA, USDA, and EPA.  

Relevant Indicator(s):  Carbon stocks and fluxes  
R8: Southern: Since forests account for more than half of the land area, the largest potentials for carbon sequestration 
in Southeastern United States may continuously serve as a strong carbon sink in the 21st century, though the carbon 
sink strength is projected to decrease (Song et al. 2013). 
Indicator(s):  Greenhouse gas emissions 
As part of Executive Order 13514, which calls on Federal agencies and departments to increase sustainability and 
energy-efficiency, agencies are required to report and reduce greenhouse gas pollution to meet energy, water, and 
waste reduction targets. Greenhouse gas emissions serve as a useful metric to measure the effectiveness of agency 
energy and fuel efficiency efforts as well as renewable energy investments.  

 

 
 

Existing Forest-level Monitoring Relevant to Climate Change 
Existing forest-level monitoring on specific topics that are relevant to plan implementation may provide 
additional insight into the implications of a changing climate, especially where specific and locally 
relevant needs exist. Where these locally relevant monitoring needs exist, they will most likely relate to 
an existing plan monitoring question and the connection to climate change is made through application of 
BASI. The integration of climate change with existing monitoring questions may result in modification to 
the monitoring questions, selection of new indicators, or simply the consideration of monitoring findings 
in the context of a changing climate during evaluation. Examples of relevant forest-level monitoring 
question topics include, but are not limited to: 

• Forest health threats 
• Species or habitats with known climate sensitivities 
• Recreation opportunities and settings that are climate dependent 
• Management activities that are climate sensitive  

 
In an effort to support the process of identifying forest-level monitoring questions that are potentially 
relevant to measuring influences of a changing climate on plan implementation, the Regional Office 
conducted an assessment of the most recent monitoring and evaluation report from each transition forest. 
Based on this assessment for Land Between The Lakes, examples of potentially relevant monitoring 
questions, indicators, and sources of supporting BASI were identified and documented below. 
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a. 2004 Plan Question 5.26 – Is the forest less likely to be affected by insects, disease, and wildfire? 
b. Indicators:  species diversity, structural diversity, age class, and stocking levels.  Insects.  Extreme 

weather events.  Wildfire acres. 
c. Methods:  Number of acres treated through wildland fire use, prescribed fire, and mechanical 

treatments.  Sample for specific insects or disease as evidence of infestations occur following 
established protocols.  Track Forest Health Monitoring results to identify emerging concerns. 

d. Best Available Science: 
 
Fettig, C. J., Klepzig, K. D., Billings, R. F., Munson, A. S., Nebeker, T. E., Negrón, J. F., & Nowak, 
J. T. (2007). The effectiveness of vegetation management practices for prevention and control of bark 
beetle infestations in coniferous forests of the western and southern United States. Forest Ecology and 
Management, 238(1-3), 24–53. doi:10.1016/j.foreco.2006.10.011 
Stephens, S. L., Agee, J. K., Fule, P. Z., North, M. P., Romme, W. H., Swetnam, T. W., & Turner, M. 
G. (2013). Managing Forests and Fire in Changing Climates. Science, 342(6154), 41–42. 
doi:10.1126/science.1240294 
Voelker, S. L., Muzika, R. M., & Guyette, R. P. (2008). Individual tree and stand level influences on 
the growth, vigor, and decline of red oaks in the Ozarks. Forest Science, 54(1), 8-20.,Olatinwo, R., 
Guo, Q., Fei, S., Otrosina, W., Klepzig, K., & Streett, D. (2013). Climate-Induced Changes in 
Vulnerability to Biological Threats in the Southern United States. Climate Change Adaptation and 
Mitigation Management Options, 127–172. doi:10.1201/b15613-7 
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(vii)  Progress toward meeting the desired conditions and objectives in the 
plan, including for providing multiple use opportunities. 
Social and economic sustainability. 
 
Social, Cultural, and Economic Sustainability Monitoring 
 

Social, cultural, and economic issues are most effectively and efficiently monitored utilizing a two-tiered 
approach that reflects appropriate questions and indicators that are relevant and meaningful at the 
temporal and geographic scales at which they are asked and answered. Broad-scale monitoring will 
provide social, cultural, and economic information that can be incorporated into monitoring for the plan 
areas through the Region’s Broad-scale Monitoring Strategy.  Plan level monitoring is addressed as part 
of requirement (v) above.   

Broad-scale Social, Cultural, and Economic Monitoring Questions and Indicators 
LBL will leverage the Southern Region’s Broad-scale Monitoring Strategy is expected to address social, 
cultural, and economic monitoring questions and indicators described in table A4-1.  

 

Table A4-1— Broad-scale social, cultural, and economic monitoring questions, including examples of 
potential indicators and source(s) of information.  

What changes are occurring in the social, cultural, and economic conditions in the areas influenced by national 
forests in the region?  

Potential Indicators and Sources of Information 

Economic Effects - Jobs and Income (IMPLAN, National Forest Economic Contributions), Employment and Specialization (U.S. 
Bureau of Labor Statistics, IMPLAN), Forest Expenditures and Employment (IMPLAN, Forest Economic Analysis Spreadsheet Tool 
(FEAST)), Payments to States and Counties (USFS - Payments and Receipts Reports), Personal Income (U.S. Bureau of Economic 
Analysis), Population Change (U.S. Census Bureau, Economic Profile System (EPS)), Population Growth and Density (U.S. Census 
Bureau), Poverty (U.S. Census Bureau), Racial and Ethnic Composition (U.S. Census Bureau, Economic Profile System (EPS)) 

 

Best available science justification from broad-scale monitoring strategy social, 
cultural, and economical sustainability question 
Tables A4-2 presents analysis of best available science supporting the development of broad-scale 
monitoring questions and associated indicators related to social, cultural, and, economic sustainability. The 
Region’s Broad-scale Monitoring Strategy is intended to be adaptive to new issues and changing 
information overtime. Accordingly, it should be expected that the potential indicators identified here and 
the best available science supporting them will change based on the ongoing development and 
implementation of the Broad-scale Monitoring Strategy. 
 
Table A4-2. Best available science justification for social, cultural, and, economic sustainability 
monitoring question. 

Question What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 
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Potential 
Indicator(s) 

(1) Jobs and Income, Employment and Specialization, Forest Expenditures and Employment, Payments to 
States and Counties, Personal Income, (2) Population Change, Population Growth and Density, Poverty, 
Racial and Ethnic Composition, Social Vulnerability Index (SVI)  

Requirement (vii)  Progress toward meeting the desired conditions and objectives in the plan, including for 
providing multiple use opportunities. 

References Battistich, V., M. Watson, and D. Kim. 1995, Schools as Communities, Poverty Levels of Student Populations, 
and Students' Attitudes, Motives, and Performance: A Multilevel Analysis, American  Educational 
Research Journal, 32, 627-658. 

Chung E.K., K.F. McCollum, and I.T. Elo et al. 2004. Maternal depressive symptoms and infant health  
practices among low-income women. Pediatrics 113(6):e523–9. 

Farrington, David P. 1995. The Development of Offending and Antisocial Behavior From Childhood: Key 
Findings from the Cambridge Study in Delinquent Development. Journal of Child Psychology  and 
Psychiatry and Allied Disciplines. Vol. 36, No. 6, 929-964 

Frentz,I.C, F.L. Farmer, J.M. Guldin, K.G. Smith. 2004.Public lands and population growth. Society and 
Natural Resources, 17 (1), pp. 57–68 

Haan, M.N., and A.G. Kaplan. 1986. The contribution of socioeconomic position to minority health. In report of 
the Secretary’s Task Force on Black and Minority Health, 2:69-103. Washington D.C.:U.S. Dept of 
Human Health Services. 

Hopson, L.M. and E. Lee. 2011. Mitigating the effect of poverty on academic and behavioral outcomes: The 
role of school climate in middle and high school. Children and Youth Services Review, 33, 2221-2229. 

Horne, A., & Haynes, R. 1999. Developing Measures of Socioeconomic Resiliency in the Interior Columbia 
Basin. USDA Forest Service General Technical Report, PNW-GTR- 453. April 1999. 

Hunter, L. M., Boardman, J. D. and Onge, J. M. S. 2005, The Association Between Natural Amenities, Rural 
Population Growth, and Long-Term Residents' Economic Weil-Being. Rural Sociology, 70: 452–469. doi: 
10.1526/003601105775012714 

Johnson, K. M. and C.L. Beale. 1994. The Recent Revival of Widespread Population Growth in 
Nonmetropolitan Areas of the United States. Rural Sociology. 4:655–67. 

Johnson, K. M. and C.L. Beale. 1998. The Identification of Recreational Counties in Nonmetropolitan Areas of 
the U.S.A. Population Research and Policy Review. 17:37–53. 

McGranahan, David A. 1999. Natural amenities drive rural population change. Agricultural Economic Report 
no. 781. Washington, DC: Food and Rural Economics Division, Economic Research Service, U.S. 
Department of Agriculture. Section 6.2. 

Radeloff, V. C., R. B. Hammer, P. R. Voss, A. E. Hagen, D. R.Field, and D. J. Madlenoff. 2001. Human 
demographic trends and landscape level forest management in the northwest Wisconsin Pine Barrens. 
Forest Science 47:229–241. 

Rudzitis G. and R. Johnson 2000. The Impact of Wilderness and Other Wildlands on Local Economies and 
Regional Development Trends. USDA Forest Service Proceedings RMRS-P-15-VOL-2. 

Seesholtz, D., Wickwar, D., and Russell, J. (2004). Social Economic Profile Technical Guide.U.S. Department 
of Agriculture, Forest Service, Inventory Monitoring Institute. 

Williams, K. 1984. Economic sources of homicide: Reestimating the effects of poverty and inequality. 
American Sociological Review. Vol. 49, No. 2, Apr. 1984. 

 
Indicator 
Rationale  

The indicators selected represent those which are typically evaluated in an Environmental Impact Statement 
to gauge differences between alternatives with respect to the contributions of a national forest’s contributions 
to a plan area’s social, cultural, and economic sustainability. 

Accurate  
Reliable  The indicators selected, the data available to inform them, and the methods used to evaluate them are all 

based on accepted procedures and techniques based on peer reviewed science (see references). 
Relevant Indicator(s):  Population and Demographics, Racial and Ethnic Composition, Population Growth, 

Density, and Change, Poverty, Social Vulnerability 
R8: Southern: Population is an important consideration in managing natural resources. In particular, 
population structure (size, composition, density, etc.) and population dynamics (how the structure changes 
over time) are essential to describing the consequences of forest management on the social environment 
(Seesholtz et al. 2004). Population growth can be an indicator of a region’s attractiveness to live and work. 
The natural, cultural, and social characteristics of an area contribute to greater population growth than areas 
with fewer natural amenities (Rudzitis and Johansen 1991, Johnson and Beale 1994, Johnson and Beale 
1998, McGranahan1999, Hunter et. al 2005, Frentz et. al 2004), and that this growth occurs increasingly at 
the boundaries of public lands (Radeloff et. al 2001). Population density measures the number of people 
living per square mile within a given area and can serve as an indicator of the socioeconomic and living 
conditions of a region (Horne and Haynes 1999). Poverty is an important indicator of both economic and 
social well-being. Low income is an indication of increased vulnerability to variety of disparities including 
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health, cognitive development, emotional well-being, school achievement and promote socially unacceptable 
behavior (Williams 1984, Haan et. al 1986, Battistich et. al 1995, Farrington 1995, Chung 2004, Booth and 
Caan, 2005, and Hopson and Lee 2011). 
Indicator(s):  Jobs and Income, Personal Income, Forest Expenditures and Employment, & Payments 
to States and Counties 
R8: Southern: Personal income is an indicator of the economic well-being of a county and provides a 
measure of all sources of income within the plan area. High personal income may be a signal of greater job 
opportunities, highly skilled residents, greater economic resiliency, and well-developed infrastructure; while 
low personal income is often a reflection of the poor economic conditions and relatively few economic 
opportunities available within a region. Natural amenities, often provided by public lands, have been found to 
influence population and employment changes in amenity rich communities (Knapp and Graves 1989, Clark 
and Hunter 1992, Treyz et al. 1993, Mueser and Graves 1995, McGranahan 1999, Lewis et al. 2002). 
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(viii) The effects of each management system to determine that they do not 
substantially and permanently impair the productivity of the land (16 U.S.C. 
1604(g)(3)(C)). 
 
 
a. Monitoring Question viii.1.: Will regeneration treatments on the landscape impair soil quality to 

inhibit natural or artificial regeneration to occur on the treated landscape? 
 
b. Monitoring Indicator, Method of Collection, and Frequency  (show trend information; Quantitative or 

Qualitative): Stocking surveys will be completed within 5 years after the final treatment and will meet 
the minimum stocking levels of 150 trees per acre for hardwoods and pine (except for woodlands 
which will be guided by the desired conditions of the prescription). This applies to both artificial and 
natural regeneration stocking methods.  

 
b. Rationale for Monitoring Question and Indicator: 

1. Accuracy (the method has been shown to provide evidence that can answer the Question and 
Indicator. This method provides accurate stocking levels after treatment which allows us to 
make sound management decisions.  

2. Reliable (peer reviewed articles, statistical methods, etc.) Based on all four of our references it 
is determined that our treatments will provide adequate stocking levels and conducting 
stocking surveys is a reliable way to determine what our stocking levels are.  

3. Relevance (applicability for selecting the Question and Indicator) Areas that are favorable for 
regeneration treatments will have soil quality to grow the desired species. Stocking surveys 
show the number of trees per acre growing on the treated areas. These trees per acre will meet 
our plan standards. 

d. Best Available Science Documentation 
1. Craig, Jared M.; Lhotka, John M.; Stringer, Jeffrey W. 2013. Response of naturally regenerated 
and underplanted white oak (Quercus alba L.) seedlings 6 years following midstory removal. In: 
Miller, Gary W.; Schuler, Thomas M.; Gottschalk, Kurt W.; Brooks, John R.; Grushecky, Shawn 
T.; Spong, Ben D.; Rentch, James S., eds. Proceedings, 18th Central Hardwood Forest 
Conference; 2012 March 26-28; Morgantown, WV; Gen. Tech. Rep. NRS-P-117. Newtown 
Square, PA: U.S. Department of Agriculture, Forest Service, Northern Research Station: 365-372. 
 
2. Parrott, David L.; Lhotka, John M.; Stringer, Jeffrey W. 2011. Effects of midstory removal on 
underplanted black oak and white oak in the western Cumberland Plateau. In: Fei, Songlin; 
Lhotka, John M.; Stringer, Jeffrey W.; Gottschalk, Kurt W.; Miller, Gary W., eds. Proceedings, 
17th central hardwood forest conference; 2010 April 5-7; Lexington, KY; Gen. Tech. Rep. NRS-
P-78. Newtown Square, PA: U.S. Department of Agriculture, Forest Service, Northern Research 
Station: 270-276. 
 
3. Barnett, James P.; Brissette, John C.; Carlson, William C. 1986. Artificial regeneration of 
shortleaf pine. In: Murphy, Paul A., ed. Proceedings of symposium on the shortleaf pine 
ecosystem; 1986 March 31-April 2; Little Rock, AR. Monticello, AR: Arkansas Cooperative 
Extension Service: 64-88. 
 
4. Jensen, Jason; Smith, Cliff; Johanson, Mark; Gwaze, David 2007. Underplanting shortleaf pine 
in the Missouri Ozarks. In: Kabrick, John M.; Dey, Daniel C.; Gwaze, David, eds. Shortleaf pine 
restoration and ecology in the Ozarks: proceedings of a symposium; 2006 November 7-9; 
Springfield, MO. Gen. Tech. Rep. NRS-P-15. Newtown Square, PA: U.S. Department of 
Agriculture, Forest Service, Northern Research Station: 112-116. 

Page 43 of 54 
 



Final Version 
 

 
5. Validation of Best Available Science – explanation of how the changes for the Monitoring 
Question and Indicator support the progress toward achieving the Plan’s desired conditions 
(Objective or Standard). Knowing the stocking levels of the regeneration treatment areas will 
determine if the management actions will impair soil productivity. The peer reviewed references 
that are cited, demonstrates that the regeneration methods utilized on the forest will promote 
young seedling growth. The stocking surveys will provide the number of seedlings per acre on the 
treated areas. If the management activity conducted produces seedlings to plan standards then the 
soil must be productive to support the vegetation.   

 
 
(viii) The effects of each management system to determine that they do not 
substantially and permanently impair the productivity of the land (16 U.S.C. 
1604(g)(3)(C)). 
 
 
a. Monitoring Question viii.2.: 

Has the Forest Service made progress in reducing erosion and improving watershed conditions and 
how was this accomplished?  This question is the same as question 5 in the 2004 Area Plan. 

 
b. Monitoring Indicator, Method of Collection, and Frequency (show trend information; Quantitative or 

Qualitative): 
Best Management Practices (BMP) Monitoring and Evaluation (M&E) reports are conducted on 
various soil disturbance activities each year at the Land Between The Lakes (LBL). The results of 
these BMP M&Es are then reported in a BMP, M&E database. Six treated areas will be monitored for 
BMP effectiveness each year. Field observations are documented on worksheets and reported in 
Citrix under the BMP application. 

 
c. Rationale for Monitoring Question and Indicator: 

The indicator of  the number of monitoring and evaluations and reported in the Best 
Management Practice database were chosen to measure progress in reducing erosion, 
describe surface conditions that affect site sustainability, hydrologic function and improve 
watershed conditions  
 
1. Accuracy (the method has been shown to provide evidence that can answer the Question and 

Indicator. 
Reference #1describes describes how to monitor forest sites before and after ground 
disturbing management activities for physical attributes that could influence site 
resilience and long-term sustainability. Reference #2 describes the effects of soil 
disturbance on the fundamental, sustainable productivity of managed forests. Reference 
#3 Provides protocol for choosing and monitoring BMPs for improving 6th level 
watershed conditions. 
 

2. Reliable (peer reviewed articles, statistical methods, etc.) 
Reference #1 is a U.S. Forest Service Gen. Tech. Rep. WO-GTR-82a. This report 
describes how to monitor forest sites before and after ground disturbing management 
activities for physical attributes that could influence site resilience and long-term 
sustainability. Reference #2 is a U.S. Forest Service Gen. Tech. Rep. PSW-GTR-183. 
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This report references The North American Long-Term Soil Productivity cooperative 
research program (LTSP) it is the world’s most extensive coordinated effort to address 
questions of sustainable productivity in managed forests. Reference #3 is The National 
Core BMP Technical Guide: National Best Management Practices for Water Quality 
Management on National Forest System Lands USDA Forest Service FS 990a. This 
guide provides protocol for choosing and monitoring BMPs for improving 6th level 
watershed conditions. 

3. Relevance (applicability for selecting the Question and Indicator) 
Reference #1 is a nationwide General Technical Report issued by the U.S. Department of 
Agriculture, Forest Service. Reference #2 illustrate the physical importance of organic 
soil cover in reducing soil erosion and maintaining favorable soil temperature and 
moisture relations. Reference #3 is The National Core BMP Technical Guide: National 
Best Management Practices for Water Quality Management on National Forest System 
Lands and is used at LBL.   

 
d. Best Available Science Documentation 

1. Reference #1 with narrative documenting information contained in the article 
Page-Dumroese, Deborah S.; Abbott, Ann M.; Rice, Thomas M. 2009. Forest Soil 
Disturbance Monitoring Protocol: Volume I: Rapid assessment. Gen. Tech. Rep. WO-
GTR-82a. Washington, DC: U.S. Department of Agriculture, Forest Service 31 p.  
This volume of the Forest Soil Disturbance Monitoring Protocol (FSDMP) describes how 
to monitor forest sites before and after ground disturbing management activities for 
physical attributes that could influence site resilience and long-term sustainability. The 
attributes describe surface conditions that affect site sustainability and hydrologic 
function. Monitoring the attributes of surface cover, ruts, compaction, and platy structure 
can also be used to generate best management practices that help maintain site 
productivity. 

 
2. Reference #2 with narrative documenting information contained in the article 

Powers, Robert F. 2002. Effects of soil disturbance on the fundamental, sustainable 
productivity of managed forests. In: Verner, Jared, tech. editor. Proceedings of a 
Symposium on the Kings River Sustainable Forest Ecosystem Project: Progress and 
Current Status. Gen. Tech. Rep. PSW-GTR-183, Albany, CA: Pacific Southwest 
Research Station, Forest Service, U.S. Department of Agriculture: 63-82. 
Description: Environmental policies in the United States and abroad are reducing timber 
harvests while wood demand is mounting. Reduced harvesting on public lands means that 
privately owned lands will be managed with greater intensity in the United States and that 
wood will be imported from other nations lacking strong environmental safeguards. It is 
imperative, therefore, that both public and private forest lands be managed to sustain their 
productivity, and many nations are seeking effective monitoring methods. Central to this 
is our ability to estimate a site’s fundamental capacity for growing vegetation, and to 
detect changes in this capacity caused by management. Because soil is the factor of a site 
modified most easily and profoundly by management, and because soil largely is 
independent of the current condition of vegetation, soil-based variables offer our most 
effective and practicable indices of sustainable productivity. The North American Long-
Term Soil Productivity cooperative research program (LTSP) is the world’s most 
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extensive coordinated effort to address questions of sustainable productivity in managed 
forests. 

 
3. Reference #3 with narrative documenting information contained in the article 

The National Core BMP Technical Guide: National Best Management Practices for Water 
Quality Management on National Forest System Lands USDA Forest Service FS 990a April 
2012. Provides protocol for choosing and monitoring BMPs for improving 6th level watershed        
conditions. National BMP monitoring covers nearly all Forest Service (FS) land and resource 
management activities and provides protocol for choosing and monitoring BMPs for improving 
watershed conditions.   

 
 
4. Validation of Best Available Science – explanation of how the changes for the Monitoring 

Question and Indicator support the progress toward achieving the Plan’s desired conditions 
(Objective or Standard). 
Reference #1 is a General Technical Report issued by U.S. Department of Agriculture, 
Forest Service, Gen. Tech. Rep. WO-GTR-82a. Reference #2 is a General Technical 
Report issued by Forest Service, U.S. Department of Agriculture, Gen. Tech. Rep. PSW-
GTR-183. Reference #3 is a National Core BMP Technical Guide: National Best 
Management Practices for Water Quality Management on National Forest System Lands 
USDA Forest Service FS 990a. These are accepted peer reviewed reports showing 
science applied to soil productivity.  

 

Page 46 of 54 
 



Final Version 
 

Appendix 3:  2004 Area Plan Monitoring Table 

Task 
# 

Goal 
# Monitoring Question Measure Method of Collection Duration/ 

Frequency 
Reporting 
Interval Responsibility 

1 1 

Has the Forest Service 
made progress toward 
providing satisfactory 
recreational and 
environmental educational 
experiences to visitors 
while providing for 
resource stewardship? 

Trends in segmented 
visitation in comparison to 
numbers of related 
resource stewardship 
projects completed 

Summary of visitor satisfaction 
surveys or personal letters and 
notes received; visitation; and 
Focus area accomplishments  

Annual Annual Area Planner 

2 1 
Have resource 
management projects 
been integrated? 

Number of integrated 
projects being completed 

Objective accomplishments, 
summary of integrated projects 
completed 

Annual Annual Area Planner 

3 2 

Has the Forest Service 
made progress toward 
supporting vitality of 
gateway communities and 
maintaining/enhancing 
relationships with its 
neighbors and regional 
organizations? 

Trends in visitation, levels 
of community participation 

Summary of visitation results, 
community participation in 
meetings, programs provided, 
grants sponsored, cooperative 
gateway projects, elected official 
and business leader feedback, 
visitation.  Number of MOUs, 
partnership agreements and 
challenge cost share agreements 
with local, regional and state 
agencies 

Annual Annual Social 
Scientist 
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V. Monitoring Summary Table (Continued) 

4 3 

Has the Forest Service 
made progress toward 
successfully changing 
behaviors as a result of 
environmental education 
experiences to visitors? 

Trends in onsite visitor 
behaviors and visitor 
comment surveys 

Summary of visitor information 
surveys or personal letters and 
notes received, project 
accomplishments, annual 
monitoring results, programs and 
communication products 
completed 

Varies 2 years Customer 
Service  
Department 

5 4 

Has the Forest Service 
made progress in reducing 
erosion and improving 
watershed conditions and 
how was this 
accomplished? 

Sediment transport, 
streambank stability, 
water quality parameters, 
properly functioning 
riparian areas, watershed 
condition class 

Watershed Watch program, 
stream and riparian surveys, 
number of improved or relocated 
roads and trails summary of 
watershed improvement projects; 
sample projects during program 
reviews to determine and 
document where riparian values, 
and soil and water resource 
considerations were implemented 
through BMP's and design criteria   

Progressive 
over 10 
years 

Annual Environmental 
Stewardship 
Department 

6 4 

Has the Forest Service 
established baseline data 
for channel classification of 
its major intermittent and 
perennial streams? 

Completion of stream 
classification and 
determination of channel 
function process 

Stream inventory of substrate, 
Level II Rosgen channel type, 
average water flow (discharge) 
and streambank vegetation 

Progressive 
over 10 
years 

Annual Environmental 
Stewardship 
Department 
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V.  Monitoring Summary Table (Continued) 

7 5 

How well are species of 
viability concern being 
maintained on LBL?  

Trends in key habitats 
and/or populations of 
selected viability concern 
species 

Habitat trends for key factor 
indicators used in the species 
viability analysis assessed 
through ongoing inventory of 
vegetation cover and structure 
types; population status for 
selected species inventoried and 
monitored as appropriate for 
species or species group; species 
selected based on priorities 
identified and modified throughout 
plan implementation using 
improving information about 
threats and risks, and in 
cooperative efforts with 
conservation partners 

2 years 2 years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

8 5 

Are non-native invasives 
an increasing threat to 
LBL? 

Trends in highest risk 
species 

Periodic survey and assessment 
of highest risk species 
occurrences; project level survey 
information and accomplishments 

3 years 3 years Forest 
Biologist 

9 5 

How is management of 
LBL affecting recovery of 
threatened and 
endangered species? 

Trends in Price’s potato 
bean populations in 
relationship to T&E 
Recovery 

Periodic assessment of status of 
known occurrences; new 
occurrence inventory 

Seasonal Annual Forest 
Biologist 

10 5 

How is management of 
LBL affecting recovery of 
threatened and 
endangered species? 

Trends in bald eagle 
populations in relationship 
to T&E Recovery 

Periodic assessment of status of 
known occurrences; new 
occurrence inventory 

Seasonal Annual Forest 
Biologist 

11 5 

How is management of 
LBL affecting demand for 
wildlife-related recreation? 

Trends in Eastern 
Bluebird  populations as a 
Non-game Demand 
species 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities 

Annual 3 Years Forest 
Biologist 
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V.  Monitoring Summary Table (Continued) 

12 5 

How is management of 
LBL affecting demand for 
wildlife-related recreation? 

Trends in White-tailed 
deer populations as a 
Demand Game species 

Summary of data received in deer 
surveys, harvest statistics; 
summary of comments related to 
recreational uses of White-tailed 
Deer 

Annual 3 Years Forest 
Biologist 

13 5 

How is management of 
LBL affecting demand for 
wildlife-related recreation? 

Trends in Eastern Wild 
Turkey populations as a 
Demand Game species 

Summary of data received in 
Breeding Bird Surveys/Point 
counts, harvest data, and poult 
summaries; summary of 
comments related to recreational 
uses of Eastern Wild Turkey 

Annual 3 Years Forest 
Biologist 

14 5 

How is management of 
LBL affecting demand for 
wildlife-related recreation? 

Trends in Northern 
Bobwhite Quail  
populations as a Demand 
Game species 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities; in the future, harvest 
data may be available 

Annual 3 Years Forest 
Biologist 

15 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Pileated 
woodpecker populations 
in relationship to Snags in 
Forested Situations 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to Snags 
in Forested Situations acreages 
and conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

16 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Eastern 
Bluebird populations in 
relationship to Snags in 
Open Forested Situations 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to Snags 
in Forested Situation acreages 
and conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

17 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Acadian 
Flycatcher populations in 
relationship to Mature 
Riparian Forests 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to Mature 
Riparian Forests acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 
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V.  Monitoring Summary Table (Continued) 

18 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Northern 
Bobwhite Quail  
populations in relationship 
to Grasslands 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to 
Grassland acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

19 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Prairie Warbler 
populations in relationship 
to Oak Woodlands 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to Oak 
Woodlands acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

20 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Great-crested 
Flycatcher populations in 
relationship to Mature 
Open Oak Forest 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to Mature 
Open Oak Forest acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

21 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Wood Thrush 
populations in relationship 
to Mesophytic and 
Riparian Forests with 
Canopy Gaps and Mature 
Forest Interior 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to 
Mesophytic and Riparian Forests 
with Canopy Gaps and Mature 
Forest Interior acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

22 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Eastern 
meadowlark populations 
in relationship to 
Grassland 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to 
Grassland acreages and 
conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 
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V.  Monitoring Summary Table (Continued) 

23 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in Yellow-breasted 
Chat populations in 
relationship to All Forest 
Type Regeneration 

Breeding Bird Survey/Point counts 
occurrence trends for the bird 
communities compared to All 
Forest Type Regeneration 
acreages and conditions 

Annual 3 Years Forest 
Ecologist or 
Silviculturist 
and Forest 
Biologist 

24 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in composition of 
aquatic communities 
dependent on clear water 
and stable channels 

Surveys similar to those done by 
the Center for Aquatic Technology 
Transfer (CATT) 

Every 5th 
year 

5 Years Forest 
Biologist 

25 5 

How is management of 
LBL affecting special 
habitats and major 
biological communities? 

Trends in bat population 
levels. 

Collection and analysis of area bat 
survey data 

Every 5th 
year 

Annual Forest 
Biologist 

26 5 

Is the forest less likely to 
be affected by insects, 
disease, and wildfire? 

Trends in early, mid-, and 
late-successional forests 
by prescription group 

Map and update changes through 
routine inventories; monitor acres 
by successional stage and trend; 
fuel monitoring following Regional 
protocol and condition classes 

Continuous Annual Forest 
Ecologist or 
Silviculturist 

27 5 

Is the forest less likely to 
be affected by insects, 
disease, and wildfire? 

Trends in species 
diversity, structural 
diversity, age class and 
stocking levels 

Acres of hazardous fuels treated 
through wildland fire use, 
prescribed fire, and mechanical 
treatments 

Every 3rd 
year 

3 years Forest 
Ecologist or 
Silviculturist 

28 5 

Is the forest less likely to 
be affected by insects, 
disease, and wildfire? 

Trends in native insect 
and disease effects 

Sample for specific insects or 
disease as evidence of 
infestations occurs following 
established protocols for the 
organisms of concern; track 
Forest Health Monitoring results to 
identify emerging concerns 

As needed Annual Forest 
Ecologist or 
Silviculturist 
and Forest 
Health Field 
Unit  
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V.  Monitoring Summary Table (Continued) 

29 5 

Has the Forest Service 
made progress towards 
identifying old growth 
stands on the ground? 

Completed inventory of 
old growth stands 

Collection and analysis of old 
growth characteristics data, 
locations, and patch size 

Every 3rd 
year 

3 Years Forest 
Ecologist or 
Silviculturist 

30 6 

Has LBL produced 
measurable results from 
demonstration projects 
that have led to positive 
changes on other units? 

Trends and annual 
summary of 
accomplishments and 
results 

Annual summary of units 
supported, accomplishment 
reports, feedback, policies 
changed, results; tracking, by 
documenting the assistance 
provided, support to specific 
organizations and agencies 

Annual Annual Demonstration 
Manager 

31 6 

How many demonstration 
products have been 
exported? 

Trends and annual 
summary of 
accomplishments and 
results 

Track annual accomplishments 
with standard tracking system 

Annual Annual Demonstration 
Manager 

32 7 

Have dispersed 
recreational and 
environmental educational 
opportunities at LBL been 
enhanced? 

Trends and annual 
summary of 
accomplishments and 
results 

Objective accomplishments, 
percentage of visitation utilizing 
dispersed Rec/EE opportunities 

Continuous Annual Customer 
Service  
Department 

33 7 

Have dispersed 
recreational and 
environmental educational 
opportunities at LBL been 
enhanced? 

Backlog of facility and trail 
maintenance needs and 
trends 

Analysis of INFRA Deferred 
Maintenance Report and reporting 
of percent change in backlog 

Annual Annual Customer 
Service  
Department 

34 7 

Have dispersed 
recreational and 
environmental educational 
opportunities at LBL been 
enhanced? 

Results and trends in user 
satisfaction ratings 

Summary of visitor satisfaction 
surveys or personal letters and 
notes received; objective 
accomplishments, integrated 
projects completed   

2 years 2 years Social 
Scientist 
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V.  Monitoring Summary Table (Continued) 

35 7 

Have dispersed 
recreational and 
environmental educational 
opportunities at LBL been 
enhanced? 

Trends in financial 
resources needed and 
available to provide 
recreation opportunities 

Analysis of incoming funds - 
traditional budgets and fee 
collections - and costs of 
operations, in view of needs; 
reports using standard tracking 
systems 

Annual Annual Customer 
Service  
Department 

36 8 

Are the goals of the LBL 
Plan leading to 
accomplishments that 
support national 
objectives?  

Trends and annual 
summary of 
accomplishments and 
results 

Comparison of projects and recent 
accomplishments to the National 
Strategic Plan goals and 
objectives; public comments; 
standard tracking systems 

As needed Annual Area Planner 

37 8 

Are Plan objectives and 
standards being applied, 
and are they 
accomplishing their 
intended purpose? 

Determine whether 
standards, guidelines, and 
management 
requirements are being 
met and are effective in 
achieving expected 
results 

Interdisciplinary review; sample 
projects to observe effectiveness 
of implemented standards 

As needed Annual Area Planner 

38 8 

Area Plan objectives and 
standards being applied, 
and are they 
accomplishing their 
intended purpose? 

Determine if planning 
information or physical 
conditions have changed 
and provisions remain 
scientifically valid 

Interdisciplinary review of Area 
Plan for needed changes as new 
information becomes available 
and/or significant changes in 
conditions are observed  

As needed Annual Area Planner 

39 8 

Are Plan objectives and 
standards being applied, 
and are they 
accomplishing their 
intended purpose? 

Comparison of estimated 
and actual costs of plan 
implementation 

Compare trends in operating 
budgets to the estimated costs of 
implementing the Area Plan 

Annual Annual Area Planner 
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