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Chapter 1

Purpose of and Need for the Proposed Action

A.  INTRODUCTION

The Two Mile Watershed (TMW) located on the Mena Ranger District (Figure 1), is the subject of this environmental assessment (EA).  It is within Forest Service Region 8 (Southern Region) and is part of the Ouachita National Forest (ONF), which is composed of approximately 1.8 million acres in Arkansas and Oklahoma.  The existing conditions in this watershed are compared to the ONF Revised Land and Resource Management Plan (Revised Forest Plan) as directed by the National Forest Management Act (NFMA) requirements and management opportunities are proposed and analyzed in order to move the watershed toward desired condition(s) as stated in the Revised Forest Plan.  
The Mena Ranger District contains over 184,000 acres and consists of 20 – 7th level (5,000-20,000 acres) watershed areas, including this watershed.  The TMW includes approximately 21,617 acres (within the administrative boundary) or about 34 square miles; 13,186 acres are National Forest and 8,431 acres are private land.  The District Ranger for the Mena and Oden Ranger Districts is the line officer who has the responsibility and authority for conducting analyses, preparing necessary documentation and making decisions on proposed actions under his jurisdiction.
B.  Proposed Action

The Mena and Oden District Ranger, Jim E. Zornes, proposed the following resource management activities for the watershed and adjacent compartments 931 and 932.

Table 1.  Proposed Action Activities

	ACTIVITY
	APPROXIMATE
NET MEASURE
	IMPLEMENTATION YEAR RANGE

	Commercial Thinning
	2,700 acres
	2011-2015

	Modified Seed Tree Regeneration
	435 acres
	2011-2015

	Site Preparation by Herbicide, Manual or Mechanical
	435 acres
	2012-2020

	Hand Planting with Shortleaf Pine
	435 acres
	2012-2020

	Timber Stand Improvement by Release
	435 acres
	2012-2020

	Firewood Areas
	As available
	2009-2020

	Wildlife Stand Improvement by Midstory Removal 
	2,087 acres1
	2012-2020

	Wildlife Opening Rehabilitation
	7 acres
	2009-2015

	Fish Passage Restoration
	23 culverts2
	2011-2015

	Two Mile Creek Restoration
	2 miles
	2009-2015

	Bat Box Placement
	10 boxes
	2009-2015

	Non-Native Invasive Species (NNIS) Eradication by Herbicide and/or Manual Methods
	Across 13,186 acres, where NNIS occur
	2009-2015

	Fuel Reduction Prescribed Burning – Dormant or Growing Season
	8,477 acres
	2009-2015

	Fireline Construction
	16 miles
	2009-2011

	Fireline Reconstruction
	6 miles
	2009-∞

	Pine-Oak Woodland Restoration by Commercial Thinning and Prescribed Burning
	965 acres
	2011-∞

	Pine-Oak Woodland Restoration by Prescribed Burning
	52 acres
	2009-2015

	Pine-Oak Woodland Recruitment by Commercial Thinning
	218 acres
	2011-2015

	Pine-Oak Woodland Recruitment/Replacement of loblolly by Commercial Thinning
	77 acres
	2011-2015

	Central Interior Acidic Cliff and Talus Restoration by Prescribed Burning
	40 acres
	2009-2020

	Dry Oak Woodland Restoration by Non-commercial Thinning, Commercial Pine Tree Removal, and Prescribed Burning
	84 acres
	2011-2015

	Dry Oak Woodland Restoration by Commercial Thinning3
	51 acres
	2011-2015

	Dry Oak Woodland Recruitment by Commercial Thinning3
	33 acres
	2011-2015

	Soil Stabilization (Unauthorized OHV trails and Stream Restoration)
	13 acres
	2009-2015

	Unauthorized Road Added to System
	2 miles
	2009-2015

	Unauthorized Road - Close
	1 mile
	2009-2010

	Unauthorized Road – Close and Decommission
	8 miles
	2009-2015

	System Road - Permanent Closure
	9 miles
	2009-2015

	System Road Construction
	1 mile
	2011-2015

	System Road Reconstruction
	12 miles
	2011-2015

	System Road – Close and Decommission
	1 mile
	2009-2015

	Temporary Road Construction
	35 miles
	2011-2015

	Road Maintenance
	21 miles
	2011-2015

	Lookout Reconstruction and Day Use Development4
	1 site
	2009-2020

	Dispersed Campsite Closure
	4 campsites
	2009-2015

	Road Aggregate (shale) Development Area5
	10 acres
	2009-2015


1 – This figure represents midstory removal within mature thinnings and the pine woodland restoration area.
2 – Six of these fish passage restoration actions occur in compartments 931 and 932, adjacent to the Two Mile watershed.

3 - This area overlaps Dry Oak Woodland Restoration by Non-commercial Thinning, Commercial Pine Tree Removal, and Prescribed Burning. 

4 – Bee Mountain Lookout and picnic area.

5 – The “Boar Tusk” and “Rainbow Springs” shale pits would be accessed by Forest Service road 176A and Polk County Road 412, respectively. 
The analysis area for the TMW is composed of Compartments 906, 923-932, 950, 952, 982 and 983.  Geographically, the watershed is located just south of Mena, Arkansas in Township 2 South, Range 31 West Section 34-36; Township 3 South, Range 30 West Section 5-9, 15-18 and 20-22; Township 3 South, Range 31 West Section 1-4, 10-16, 21-28, and 33-36; Township 4 South, Range 31 West, Section 2-4, 9, 10, 15, 16, 21, and 22, in Polk County, Arkansas (See Figure 1).
National Forest land within the analysis area is prescribed to be managed under the Revised Forest Plan direction for Management Area MA 6 (Rare Upland Communities), MA 9 (Water and Riparian Communities), MA 14 (Ouachita Mountains, Habitat Diversity Emphasis), and MA 17 (Semi-primitive Areas).
Proposed actions for the TMW are scheduled for phased implementation beginning in fiscal year (FY) 2009 (a fiscal year is the period October 1 – September 30).  Timber harvest activities could be expected to commence during the fall of 2011 and continue for a period of 1 to 5 years.  Site preparation activities would commence with completion of harvest activities and continue for a period of 2 to 3 years.  Wildlife habitat activities would commence concurrently or after the harvest activities and continue for a period of 2 to 3 years.  In stands where timber harvest is proposed, release activities would take place 3 to 5 years after site preparation and/or planting activities.  Prescribed burning activities would commence with completion of site preparation and wildlife habitat activities and could continue in perpetuity.  Each burn unit would be treated with controlled broadcast fire approximately every 1 to 5 years.  This recurring schedule would be on a continuous basis and extend indefinitely beyond the 10-year period during which other proposed management activities would occur.  Prescribed burning is a key management tool to achieve improved fire regime conditions (i.e., Fire Regime and Condition Class (FRCC)) for National Forest lands and to provide greater protection for At-Risk Communities.
Figure 1 – Vicinity Maps for the Two Mile Watershed Project
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C.  Need for the Action

Contrasts between existing and desired MA conditions aid the interdisciplinary team in discovery of possible and probable need of proposed management activities.  Those management activities (proposed actions) determined to be within the scope of analysis were generated from those contrasts (table 2).

Table 2:  Desired Condition versus Existing Condition

	Desired Condition

“Objective”
	Existing Condition
	Site Specific Need
	Management Activity

	Maintain or restore community diversity – and a significant component of species diversity (Revised Forest Plan, USDA Forest Service, 2005a, pg 58).


	About 32% of National Forest System lands within the watershed have moderately altered fire regimes, while 65% have highly altered fire regimes (FRCC 2 and 3, respectively.) The majority of the watershed is in a fire regime condition class that has been significantly altered from the historical range and risk of losing key ecosystem components is high.  The fuel loading is approximately 10.5 tons per acre, which is approximately 6-7 tons above target.  This has resulted in limited open understories necessary for wildlife foods, lack of natural regeneration of pine and oak and loss of suitable habitat conditions for plants adapted to fire.
	Increase prescribed fire frequency to a 1 to 5 year interval, and reduce fuels to 3.5-4.0 tons per acre and FRCC to 1 on approximately 9,618 acres within the analysis area to meet desired intervals for various ecosystem types present (See Revised Forest Plan, Part I); reduce the accumulated fuels and wildfire hazard to minimize damage to forest resources (biotic and abiotic) and people’s homes.
	Fuel Reduction Prescribed Burning; and Pine-Oak Woodland, Central Interior Acidic Cliff and Talus, and Dry Oak Woodland Restoration or Recruitment by Prescribed Fire, Thinning and Restoration Treatments

	Take steps to improve forest health by reducing the likelihood of insect infestations, disease outbreaks, and establishment of non-native, invasive species on National Forest System lands (USDA Forest Service 2005a, pg 58).
	Trees in many stands are overcrowded or densely stocked.  These stands are vulnerable to infestation by southern pine beetle.  Bark beetle mortality could reduce a sustained yield of wood products.  Poor tree growth in densely stocked stands is reducing yield of quality saw timber products.  Non-native species are present within the analysis area.
	Need to restore healthy conditions on approximately 4,185 acres by limiting overstory, removing unhealthy trees and reducing stocking. Numerous sites across the 13,186 acre planning area need treatment for non-native invasive species through mechanical or chemical means.
	Commercial Thinning Harvest; Modified Seed Tree; Pine Release-Overstory Removal; Pine- Woodland Restoration Commercial Thin; Non-native Invasive Species Eradication

	Manage the forest transportation system, including the open road density, to minimize wildlife habitat disturbance during the critical reproductive period (March through August) (USDA Forest Service 2005a, pg 67).
	There are approximately 82 miles of roads (open and closed combined) in the analysis area.  There are approximately 73 miles of open road or 2.15 miles per square mile (county, state or private and national forest).
	Reduce open road density to the greatest extent possible.
	System Road Permanent Closure; System Road Permanent Closure and Decommission; Unauthorized Road Closure; Unauthorized Road Closure and Decommission

	Provide grass-forb or shrub-seedling habitats at a rate of a minimum of 6 percent of the suitable acres in MAs 14 and 17 (USDA Forest Service 2005a, WF001, pg 78).
	The project area has few suitable acres in grass-forb or shrub-seedling habitat (11%).
	Provide grass-forb or shrub-seedling habitat on no more than 17% suitable lands (435 acres) in MA 14 
	Modified Seed Tree Regeneration Harvest

	Where open habitats are not provided by other conditions, develop one permanent wildlife opening, one to five acres per 160 acres of habitat (USDA Forest Service 2005a, WF008, pg 78).
	Wildlife openings have been invaded by non-native plant species.
	Eradicate non-native invasive species in three wildlife openings.
	Wildlife Opening Rehabilitation.

	Manage the forest transportation system…to reduce road-related barriers to aquatic organism passage (USDA Forest Service 2005a, pg 67). 
	Several stream crossings inhibit movement of fish and other aquatic organisms.
	Improve aquatic organism passage at 23 stream crossings within the watershed (see wildlife map in appendix B).
	Fish Passage Restoration

	Provide for and designate areas for mast production at the approximate rate of 20 percent of each project area (USDA Forest Service 2005a, pg 78 – WF003).
	A limited amount of Red Oak Decline mortality is present in the watershed, especially in higher elevations and there is less than desirable nut and acorn (mast) production.
	Enhance mast production on approximately 2,785 acres of the watershed.


	WSI by Midstory Removal;
Dry Oak Woodland Restoration or Recruitment

	Release approximately 200 pine trees per acre on pine-hardwood management type (FI001) and approximately 100 desirable hardwoods per acre on pine-hardwood management type (FI003) (USDA Forest Service 2005a, pg 83).
	It is anticipated subsequent to regeneration establishment that the pine modified seed tree regeneration stands would become overstocked.  Release would be conducted if current or projected growth of desired trees is less than 0.1 radial growth or 1 foot height growth annually.
	Approximately 435 acres of stands prescribed for pine regeneration harvests.
	Timber Stand Improvement (TSI) by Release

	Habitat conditions sustain healthy populations of native and desired non-native wildlife and fish species (USDA Forest Service 2005a, pg 20).
	Roosting habitat and maternity roosting sites for tree roosting bat species are deficient. Dispersed campsites are causing sedimentation into Two Mile Creek.
	Approximately 10 sites have been identified to improve bat roosting; and 2 miles of Two Mile Creek have been identified for stream restoration.
	Bat Box Placement;
Stream Restoration

	Planting may be used on a case-by-case basis to accomplish desired stocking levels [of regeneration] (USDA Forest Service 2005a, pg 81, FR007).
	It is anticipated, subsequent to regeneration harvest that stands may not regenerate naturally in an adequate timeframe.  
	Approximately 435 acres are proposed for regeneration.
	Hand Planting

	Provide a safe transportation system that meets the minimum needs of various resources and their users, minimizes wildlife habitat disturbance, and satisfies some public demand for motorized recreation (USDA Forest Service 2005a, pg 67).
	Numerous areas of the watershed are not accessible or in the condition of assigned maintenance level.  FS 525 is too close to Two Mile Creek and is causing excessive sedimentation.
	Provide safe access within and through the watershed by managing the existing Forest Service jurisdiction roads and proposed road treatments by their assigned maintenance level objective.  Decrease sedimentation where FS 525 runs alongside Two Mile Creek.
	System Road Construction, Reconstruction, or Permanent Closure; Temporary Road Construction; Unauthorized Road Added to System; Unauthorized Road Closure and Decommission; Road Maintenance

	Develop local economy marketing opportunities to improve utilization of hardwood products (USDA Forest Service 2005a, pg 68).
	No hardwood firewood areas are available to the public within or adjacent to the project area.
	Make hardwood firewood areas available to the public.
	Firewood Area Availability

	Supply a spectrum of recreational facilities and opportunities that are responsive to user demands. Provide abundant and diverse opportunities for enjoying scenery, streams, lakes and rivers, heritage sites, geological features, and wildlife (USDA Forest Service 2005a, pg 64.)
	The analysis area includes the historical Bee Mountain Lookout.
	The Bee Mountain Lookout Tower is in need of reconstruction and interpretation; access to the Bee Mountain Lookout Tower needs improvement.
	Reconstruct Lookout tower; System Road Reconstruction.


D.  Purpose of the Action 

The purpose or goal of the TMW project level EA is to propose management activities that would meet or strive toward the desired condition(s) objectives, stated as a site specific need, as identified in the Revised Forest Plan for MA 6, MA 9, MA 14, and MA 17 (See table 2).
E.  Scope of Environmental Analysis

History of Planning and Scoping Process

On January 30, 2009, District Ranger, Jim E. Zornes, sent the public scoping document to approximately 75 individuals and organizations and posted it to the ONF website. No responses were received. On February 20, 2009 he sent the public comment document to approximately 81 individuals and organizations and posted it to the ONF website.  A legal notice soliciting public comments on the proposed action was also published in the Arkansas Democrat-Gazette, initiating the 30-day notice and comment period on February 25, 2009.   Several responses were received.  
The intent of public involvement is to determine the scope of analysis for the proposed action, encourage public understanding and participation, become aware of and responsive to values of the public, have a foundation from which to evaluate how the public could be affected, and improve public participation in land and resource decision-making.  

This proposal has also been included in the ONF’s “Schedule of Proposed Actions” publication.  This schedule is published quarterly by the Forest.
Relevant Planning Documents 

Treatments described for the TMW analysis are consistent with the standards of the Revised Forest Plan (table 3).  Treatments and environmental effects are typical of those projected for implementation in the Revised Forest Plan and analyzed in the Final Environmental Impact Statement for the Revised Land and Resource Management Plan (FEIS) (USDA Forest Service, 2005b).

The National Fire Plan (2000) provides direction for hazardous fuel reduction, restoration, rehabilitation, monitoring, applied research, technology transfer and established framework for a 10-year Comprehensive Strategy.  The Comprehensive Strategy addresses four principle goals and anticipated outcomes.  

According to FSM 7712.1 – Travel Analysis, units are to use an authorized science-based roads analysis process, such as that described in the Miscellaneous Report FS-643 titled Roads Analysis:  Informing Decisions about Managing the National Forest Transportation System (USDA Forest Service, 2003).  A travel analysis report was written for the TMW.  Recommendations identified in that Travel Analysis Report are included in this EA and support the Proposed Action alternative.

Table 3.  Reference for Revised Forest Plan Standards by Management Area

	Management Area
	Reference

	6.  Rare Upland Communities
	Part 2, pp 32-33; Part 3, pp 102

	9.  Water and Riparian Communities
	Part 2, pp 34; Part 3, pp 103-108

	14.  Ouachita Mountains, Habitat Diversity Emphasis
	Part 2, pg 35; Part 3, pp 108

	17. Semi-primitive Areas
	Part 2, pp 37-38; Part 3, pg 111-112


F.  Public Issues
Significant Issues

Significant issues are unresolved conflicts or disputes regarding effects of the Proposed Action that, because of their extent, duration or intensity, are used to formulate alternatives to the Proposed Action, prescribe mitigation measures, and/or serve as the focus for a comparison of environmental effects between alternatives.  No significant issues were identified for this EA.   
Other Issues

The following five issues are considered non-significant and will not be discussed further in this EA:

· Management activities impacts to parklands, prime farmlands, ecologically critical areas, jurisdictional wetlands or municipal watersheds.  None of these areas would be impacted from proposed management activities described in this EA.  

· Management actions impacts to civil rights and minority groups.  None of the proposed activities would treat or impact any groups differently than any other groups.
· Federal, state or local law violations with the implementation of proposed treatments.  No federal, state or local laws would be violated with implementation of proposed treatments described in this EA.  The Revised Forest Plan standards would be implemented for all treatments.
· Management actions (road construction, etc.) impacts to heritage, historic or cultural resources.  

It is by order of the following acts that the USDA Forest Service must protect heritage, historic, and cultural resources from management actions.  These acts include:  the Antiquity Act of 1906, The National Historic Preservation Act (NHPA) of 1966, The National Environmental Policy Act (NEPA) of 1969, Executive Order 11593, the Archaeological and Historic Preservation Act of 1974 and the Archaeological Resources Protection Act of 1979.

In compliance with these acts, the Mena and Oden Ranger Districts conduct cultural resource surveys (CRS) prior to any ground-disturbing activities.  Based upon the results of these surveys, protective measures and mitigations have been developed with approval of the Arkansas State Historic Preservation Office (SHPO), Caddo Tribe, Choctaw Tribe, Chickasaw Tribe, Quapaw Tribe, Osage Tribe and the Arkansas State Archeologist and will be implemented in order to prevent management activities from negatively impacting potential sites.  

The cultural resource draft report(s) were forwarded for review and comment by the SHPO, Caddo Tribe, Choctaw Tribe, Chickasaw Tribe, Quapaw Tribe and the Arkansas State Archeologist on February 17, 2009.  Concurrence was received from the Choctaw Tribe on February 24, 2009, and from SHPO and presumed from other consulting tribes on March 5, 2009.
· Management activities contribution to forest fragmentation.  Forest fragmentation occurs when a landscape is broken into small islands of forest within a mosaic of others forms of land use or ownership.  The proposed management actions would not create a change in land use nor ownership.  Fragmentation usually refers to permanent changes within the landscape such as farmland, or converting forestland into parking lots or residential developments.  The activities proposed would only make temporary changes to the landscape; no forest fragmentation would occur.
The following 13 concerns are considered relevant to the proposed action and disclosure of effects of each alternative to the specific environmental factor or factors can be found in Chapter 3:

· Smoke from site preparation and fuel reduction prescribed burning impacts to smoke sensitive targets and air quality.  Addressed in the air quality section of Chapter 3.  

· Management actions (road construction and reconstruction, skidding, timber harvest, recreation trail and trailhead construction, and prescribed burning) impact to long-term soil productivity.  Addressed in the soil section of Chapter 3. 

· Management actions (timber harvest, road construction and reconstruction, wildlife stand improvement, pine woodland restoration and prescribed burning, etc.) impact to water quality.  Addressed in the water resources and quality section of Chapter 3.

· Management actions (timber harvest and other forest vegetation treatments) impact to accumulation of fuels.  Addressed in the wildfire and accumulated fuels section of Chapter 3.  

· Management actions (road closure) impact to hunting and fishing opportunities.  Addressed in the transportation and infrastructure and recreation resources sections of Chapter 3.

· Management actions (timber harvest, road construction, prescribed burning, fish passage restoration, etc.) impact to wildlife and fisheries populations or habitats.  Addressed in the biological section of Chapter 3.

· Management actions (timber harvest, road construction, prescribed burning, etc.) impact to Proposed, Endangered, Threatened and Sensitive Species (PETS) or their habitat.  Addressed in the biological section of Chapter 3.

· Management actions (road construction and reconstruction, road closure, prescribed burning, fish passage restoration and timber harvest, etc.) impact to floodplains or riparian areas.  Addressed in the water resources and quality section of Chapter 3. 

· Management actions (prescribed burning) impact to human health and safety.  Addressed in the air quality and public health and safety section of Chapter 3. 

· Management actions (timber harvest, road construction, reconstruction and closure, prescribed burning, etc.) impact to scenery resources.  Addressed in the scenery resources section of Chapter 3.  

· Management actions (timber harvest, recreation trail construction, wildlife viewing platform construction, etc.) impact to recreation resources.  Addressed in the recreation resources section of Chapter 3.

· Management actions (timber harvest, road construction and reconstruction, prescribed burning, etc.) impact to financial or economic impact on the local economy.  Addressed in the financial efficiency analysis section of Chapter 3.

· Management actions (timber harvest, road construction and reconstruction, prescribed burning, etc.) contribution to human-induced climate change.  Addressed in the climate change analysis section of Chapter 3.

G.  Decisions to Be Made

The District Ranger must decide which of the three alternatives analyzed in detail in this EA should be implemented.  In addition, he must decide whether effects resulting from implementation of the chosen alternative would cause significant impacts on quality of the human environment.  Those decisions will be documented in a Decision Notice and Finding of No Significant Impacts or a Notice of Intent to prepare and Environmental Impact Statement.  Decisions are not presented in this document.

Chapter 2

Alternatives Including the Proposed Action

A. Introduction

At the direction of the District Ranger, an Interdisciplinary Team (ID Team) met in August and October 2008, and January 2009 to evaluate the TMW.  ID Team members and their areas of expertise are listed in Chapter 4 of this EA.  The ID Team discussed and reviewed the data collected for the analysis area during field reconnaissance.  Those discussions involved current conditions, management needs, goals, objectives, opportunities and Revised Forest Plan desired conditions for the analysis area.  The ID Team then developed a list of possible and probable resource management actions that were submitted to the District Ranger for his review.

The District Ranger approved the list of probable opportunities for the TMW in February of 2009, forwarded it to those on the district mailing list and posted it on the Ouachita National Forest website.  This mailing was sent to individuals, state agencies, private industry and other interested and potentially affected organizations that have, traditionally, commented on the Mena and Oden Ranger District's resource management activities.  The ID Team then began to analyze the Proposed Action alternative and develop other alternatives to address issues and/or concerns identified internally during the public scoping process.  

The alternatives, including the Proposed Action, are the heart of this EA.  This chapter describes in detail activities of the Proposed Action alternative and other alternatives.  Then, based on descriptions of relevant resources; predicted effects on quality of the human environment (disclosed in Chapter 3); and predicted attainment of project objectives, the alternatives are compared (see tables 4-6), providing a clear basis for choice by the decision maker.  Finally, this chapter identifies the Responsible Official’s preferred alternative.

This chapter has six sections:

· Alternative Design and Evaluation Criteria  

· Alternatives Considered but Eliminated from Detailed Study

· Alternatives Documented in Detail

· Other Past, Present and Reasonably Foreseeable Future Actions

· Summary Comparison of All Alternatives

· The Preferred Alternative

B. Alternative Design and Evaluation Criteria

The District Ranger, working with the ID Team, identified and approved the following design and evaluation criteria.  These were used by the ID Team to design and evaluate the project.  Later, the District Ranger will use these same criteria when making a final selection of which alternative to implement.

Technical Requirements

The FEIS was prepared to analyze and select the preferred mix and projected levels of vegetation management methods and tools needed to achieve goals and objectives identified in the Revised Forest Plan.  The FEIS identifies management requirements and mitigation measures (2005b, Chapter 3, pp 23-283) to be applied to all methods of vegetation management.  The proposed actions would adhere to all applicable management requirements and mitigation measures in the FEIS, which are incorporated in this document by reference.
Mitigation Measures to Ensure Environmental Protection

Revised Forest Plan Mitigation

The Proposed Action alternative and all action alternatives adhere to all applicable management requirements and mitigation measures in the Revised Forest Plan.  The Forest-wide Design Criteria for Management Areas 6, 9, 14, and 17 are incorporated by reference as mitigating measures into all action alternatives by smart design and are located on the ONF’s website (as of March 2009) at http://www.fs.fed.us/r8/ouachita/planning/plan.shtml.  
Project Specific Mitigation
Prescribed Burning (Smoke Management)
· Place smoke signs along travel ways that lead into the burn area(s).

· Stop forest visitor traffic along travel ways if the visibility is less than 100 feet.

Soils
USDA Forest Service Region 8 soil quality standards and their threshold levels are described in a R8 supplement to the Soil Management Handbook FSH 2509.18 for Soil Quality Monitoring (Chapter 2), which became effective in July 2003. Soil and Water Standard 003 (SW003) from the Revised Forest Plan (USDA Forest Service 2005a, p. 74) sets two additional Forest determined threshold levels in addition to those found in the above FSH supplement. These indicators and their threshold levels were chosen as scientific research has shown them to cause, or contribute, to reduced productivity, and because they provide relatively practical and observable field indicators in determining change in productivity. SW003 will be used in determining significant change in soil productivity, and in helping to assess the condition of the watershed. The Two Mile Watershed soils report in the project file contains specific recommendations for managing soil organic matter, minimizing soil displacement and the risk of soil rutting and puddling, reducing soil compaction where yarding or other activities using heavy equipment will be used, and reducing soil erosion where soil-disturbing activities are planned.
Heritage Resources

Boundaries will be painted around heritage resources and equipment will be kept out of these areas during harvest and road building activities.
The following mitigation measures by compartment and site would be implemented to protect heritage resources:

· Compartment 923, site 3PL1085 - Place a barrier at either end of site to define limit of road reconstruction.

· Compartment 923, site 3PL1086 - Place a barrier at either end of site to define limit of road reconstruction.

· Compartment 925, site 3PL619 - Place a barrier for 50 meters along the northern site boundary extending from the creek crossing eastward to the toe of the slope. Barriers can be orange mesh flexible fencing or square hay bales staked in place along the length of the road’s southern edge. Earth moving activity will be restricted to the northern road edge only along the restricted activity area. No earth moving will be allowed along the southern road edge from the eastern bank of the drain to a point 105 meters east at the top of the slope beyond the historic component location of the site. No log landings or other associated logging activity or road rehabilitation will be allowed within that 105 meter distance along the southern road edge adjacent to the site. Trimming of vegetation along the southern road edge will be restricted to hand trimming only in this protected site area. No equipment or vehicular traffic shall leave the roadbed on the south side within this designated 105 meter length of restricted activity area. Copies of sale monitoring reports made during routine inspection of sale activities should include status reports of the site condition and be forwarded to the Zone archeologist for inclusion in site files and monitoring report files.

· Compartment 929, site 3PL289 – Place large boulders to block area cleared by road crew.
· Compartment 929, site 3PL290 – Place 12” of gravel along road and do not widen road. Place barrier along edge of site.

· Compartment 930, sites 3PL77 and 83 – Add gravel and cobbles to protect prehistoric deposits around campsites.

· Compartment 930, site 3PL79 – Close road along creek at campsite.

· Compartment 952, site 3PL1310 – Close old logging roads (also see mitigations for “Public Health and Safety”, below).

Public Health and Safety

Public safety in and around areas of herbicide use is a high priority concern.  Measures are taken to help ensure that the general public does not come in contact with herbicides. These include posting warning signs on areas that have been treated; temporary area closure; selectively targeting application for only that vegetation that needs to be controlled rather than using a broadcast application; establishing buffer zones of non-treatment around private property, streams, roads and hiking trails; carefully transporting only enough herbicide for one day’s use; mixing it on site away from private land, open water or other sensitive areas; properly maintaining and operating equipment (e.g. no leaks); and having good accident pre-planning and emergency spill plans in place.  These measures along with others are incorporated into contracts and through good enforcement and administration will be effective in reducing the risk of accidental contamination of humans or the environment.

Exposure to herbicide can be mitigated by requiring workers to wear proper attire and safety equipment; have properly functioning equipment; apply herbicide at proper rates; work in an organized fashion so as to not re-enter treated areas; and by not exceeding the “typical” length of workday (7 hours) and other measures.

Protection of heritage sites containing hazardous features such as old wells also pose a risk to public safety. Exposure to this risk can be mitigated through the fencing of 2 old wells in Compartment 952, heritage sites 3PL295 and 3PL1310.
C. Alternatives Considered but not analyzed in detail

No Prescribed Burning Alternative

It is recognized that some individuals have concerns about use of prescribed burning on the ONF.  The most important reason for not analyzing a No Prescribed Burning alternative was that the Revised Forest Plan was developed through extensive public involvement by resource management professionals and scientists.  It strongly encourages the use of this management practice to achieve the objectives and desired conditions of the Revised Forest Plan.  The use of prescribed fire to reduce accumulated fuels is considered essential for management of the TMW where the opportunity lends itself (USDA Forest Service 2005a, pg 68).

Prescribed fire is the main management activity on the ONF that can affect local and regional air quality; however, the current National Fire Plan http://www.forestsandrangelands.gov/NFP/index.shtml and the Healthy Forest Initiative http://www.forestsandrangelands.gov/Healthy_Forests/overview.shtml both direct the Forest Service to utilize prescribed fire more frequently.  Despite potential air quality effects, prescribed fire can provide important and necessary ecological benefits in forested landscapes (USDA Forest Service 2005b, pg 33).

No Harvest Alternative

This alternative was considered by the ID Team but was eliminated from detailed analysis for three reasons.  First, the ID Team felt the No Action alternative adequately addressed the overall effects of a no harvest alternative.  Second, one of the priorities for the TMW analysis area is to produce a sustained yield of wood products at a level consistent with sound economic principles and other multiple use goals (USDA Forest Service 2005a, pg 68).  Finally, the no harvest alternative, would not meet the objectives for the amount of early successional habitat, in MA 14, set forth in the Forest Plan (USDA Forest Service 2005a pg.35). 
No Additional Road Closure Alternative

It is recognized that some individuals would like all open national forest jurisdiction roads to remain open and currently closed national forest jurisdiction roads to become available for vehicular traffic within the TMW.  This alternative was considered by the ID Team but eliminated from detailed analysis for a number of reasons.  
The spatial distribution and arrangement of the roads system over the landscape determine its impact on a number of resources.  Road density may also be an indicator of potential wildlife disturbance, habitat fragmentation, recreation opportunities and the cumulative potential for erosion and sedimentation from road surfaces.  Sedimentation of Two Mile Creek from portions of FS 525 and 173 was of particular concern for this project area. 

Revised Forest Plan objective OBJ05 (pg 59) states, ‘For wildlife purposes, strive to achieve a total open road density of 1.0 mile per square mile or for all MAs except MA 1 [Wilderness] and MA 4 [Research Natural Areas and National Natural Landmarks] (where the desired density is zero open roads per square mile) and MA 2 [Special Interest Areas], MA 16 [Lands Surrounding Lake Ouachita and Broken Bow Lake], MA 17 [Semi-Primitive Areas], MA 19 [Winding Stair Mountain Recreation National Area and Associated Non-Wilderness Designations] and MA 21 [Old Growth Restoration] (where the desired density is 0.75 mile of open road per square mile or less during critical periods for wildlife, i.e., March to August).  The existing open road density for the TMW is 2.15 miles per square mile of open road.  According to the ONF’s ‘Roads Analysis Report’, ‘no watersheds [5th level 40,000 to 250,000 acres] meet this requirement [1.0 mile per square mile of open road]’ (USDA Forest Service, 2005d).  

Revised Forest Plan standard TR005 (pg 91) states, ‘As part of roads analyses conducted at the watershed or compartment scale, calculate open road density for wildlife purposes by including all open roads (permanent, local arterial and collector roads, regardless of jurisdiction) and designated Off-Highway Vehicle (OHV) trails.’  
Lastly, the road maintenance budgets have steadily declined and budgets per mile of road have not increased at the same rate as the maintenance cost per mile of road (i.e., for surface blading, ditch cleaning, culvert cleaning, road surfacing repair and replacement, signing, vegetation removal, hazard tree removal, down tree removal and road closure device repair).  The road maintenance funds allocated are only about 30 percent of the amount of road maintenance funds needed (USDA Forest Service, 2005d, pg 17).
D.  Alternatives Documented in Detail

Alternative 1:  No Action 
Timber harvest would be deferred until a later entry.  Existing trends would continue.  However, ongoing Forest Service permitted and approved activities would continue in the TMW:

· Fire Suppression – human (arson) and natural caused wildfires would be suppressed.

· Hunting – deer, turkey, squirrel and other types of game hunting would continue under the rules and regulations of the Arkansas Game and Fish Commission.

· Public vehicle access – all existing open roads would remain open except in the event of emergencies, such as fire suppression and rescue operations that warrant the need for temporary road closure.

· Fishing – sport fishing would continue under rules and regulations of the Arkansas Game and Fish Commission.

· Firewood harvest – under permitting rules of the ONF, the public would continue to harvest firewood in designated areas.

· Road maintenance – normal and emergency road maintenance would continue on all existing roads.

· Camping – camping would continue under the rules and regulations of the ONF.  Special restrictions would apply during times of fire threat.

All of these activities with minor modifications would also occur if Alternative 2:  Proposed Action is implemented.
Alternative 2:  Proposed Action 

Following are descriptions of activities that would occur under Alternative 2 (Proposed Action). See table 1 on pages 4-6 for a summary of the proposed amounts (acres, miles, etc.) for each activity under this alternative.  See Appendix A for compartment and stand listings of activities.

Commercial Thinning

Current composition is mostly shortleaf pine with some thicker hardwood patches.  Commercial thin these stands to a target average basal area (BA) of 65.  Due to within-stand gradations in stocking resulting from localized site conditions, residual BA would be expected to range from 60 to 70.  This thinning would improve the existing stand and regulate growth by adjusting stand density through cutting and removal of trees, while striving to retain healthy, well-formed leave trees.  The post-thinning stocking levels would allow for a more advantageous distribution of site resources; thereby, creating vigorous timber stands that are less susceptible to Southern Pine Beetle infestations.  Thinning hardwoods in the stands would provide areas for mast production.  Post harvest stocking levels of hardwood species would be maintained at an approximate rate of 10-30 percent in pine dominated stands and approximately 30-50 percent in the pine-hardwood mixed stands.  (Forest Wide Design Criteria FI005 TH001)
Modified Seed Tree Regeneration

Modified seed tree regeneration is the start of a two-aged regeneration method involving cutting of all pine trees except for 5 to 15 BA per acre widely and uniformly dispersed for seed production.  Residual trees consist mainly of overstory shortleaf pine, but would also include a quantity of remaining overstory or midstory hardwoods (approximately 5 BA per acre).  Leave trees would be retained throughout the life of each stand to insure a mixed stand composition and supply of wildlife habitat.  (Forest Wide Design Criteria WF001-WF005, WF007, VM003, VM004, FR001-FR009, FR011, FR014, TH001)

Site Preparation (Herbicide, Manual or Mechanical)

Site preparation improves access for planting, reduces competing hardwoods and prepares a seedbed suitable for desired natural regeneration of shortleaf pine.  In stands receiving a modified seed tree regeneration harvest, preparation of the site for shortleaf pine would occur.  (Forest Wide Design Criteria FR013)
Various methods of site preparation involving manual, herbicide and/or mechanical treatments would be used either separately or in combination with one another.  

Herbicide

Herbicide application may be necessary to achieve desired goals of site preparation and noxious weed eradication.  A mixture of herbicides with the active ingredients imazapyr and triclopyr would best achieve desired condition goals for site preparation.  This mixture provides improved control more than herbicides containing only imazapyr, in addition to reducing costs.  Application of triclopyr and imazapyr at rates necessary to control targeted vegetation would occur and not exceed the label rate.  

Application methods would include:  1) foliar spray, which involves application of herbicide to foliage of trees and shrubs less than six feet in height; 2) frill treatment, which involves application of herbicide by spray bottle into cuts that expose the tree’s sapwood; and 3) cut-stump treatment, which involves application of herbicide by spray bottle to the surface of cut stumps.  Application of foliar-spray methods would be made during the spring and summer seasons when vegetation is green and growing.  Cut-surface treatments, which include frill and cut-stump treatments, however, are not dependent upon time of year.  (Forest Wide Design Criteria HU001-HU016, HU018)

Manual

Manual treatments consist of hand-operated tools (e.g., chainsaws) to cut or girdle overstory and midstory vegetation.  (Forest Wide Design Criteria FR013)
Mechanical

Mechanical methods would also be used, which include mechanical scarification (where prescribed burning is not feasible) and mechanical ripping (if natural regeneration were deemed unsuccessful).  (Forest Wide Design Criteria FR013)

Hand Planting with Shortleaf Pine

Planting may be used on a case-by-case basis to accomplish desired stocking levels.  Plant shortleaf pine seedlings in loosened soil created by a mechanical ripper mounted on a bulldozer in order to take advantage of microsites and increase seedling survival.  Tree spacing would be adjusted based on past regeneration survival percentages.  (Forest Wide Design Criteria FR007)

Timber Stand Improvement by Release

Release operations are treatments conducted to regulate species composition and improve quality of young stands.  Release of shortleaf pine seedlings from undesirable vegetation would occur in those stands scheduled for regeneration cuttings.  The proposed regeneration areas would receive this treatment within three to five years of stand establishment.

Manual treatments (e.g. chainsaws or machetes) would be used when boles of desired trees are not shaded.  Herbicide methods--specifically foliar applications and/or cut-surface treatments (see “Herbicide”)—would be used when competing vegetation is more than half the height of desired regeneration and, therefore, shading the boles.  The hardwood patches would receive thinning in order to provide areas for mast production at the approximate rate of 20 percent in each stand.  (Forest Wide Design Criteria FI001-FI004)

Firewood Areas

Firewood cutting would be available in those stands culturally treated with the objective of reducing the amount of existing hardwood for regeneration or wildlife stand improvement.  (Forest Wide Design Criteria FW001, FW002)

Pine Woodland Restoration 

Pine woodland communities on the Ouachita National Forest have been given special emphasis by the Revised Forest Plan toward their conservation and restoration.  The following proposed treatment strives to meet this direction by restoring a pine woodland community through thinning, midstory reduction and prescribed fire.  Currently the proposed treatment area is composed of mature overstory pines with a sparse mix of hardwood tree species.  The mid-story is poorly developed with only pockets of shade tolerant shrub species and colonies of various huckleberry species.  Ground cover is composed of grasses and early summer herbs.  

Pine Woodland Restoration by Prescribed Fire

The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. Prescribed fire would be maintained on a 1-3 year fire interval to suppress all loblolly regeneration within the recruitment replacement stand and to maintain stand openness and stimulate development of herbaceous groundcover.  

Mature Pine Woodland Commercial Thinning 

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory pine.  Pine stands would be thinned from below to a basal area (BA) of 50 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 10 inches or greater.  Overstory leave trees would be well spaced with leave canopy closures ranging from 40 – 60 percent.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. 

Pine Woodland Recruitment -Commercial Thinning 

These young pine stands would serve as pine woodland recruitment stands.  These recruitment stands will diversify age distribution and allow for greater ecosystem niche variation for pine woodland dependent species.

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory pine.  Pine stands would be thinned from below to a basal area (BA) of 60 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 6 inches or greater.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. 

Pine Woodland Recruitment Replacement -Commercial Thinning 

Approximately 77 acres of 30 year old loblolly pine stands occur within the proposed pine woodland restoration area.  These stands would be thinned to a basal area (BA) of 50 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 6 inches or greater.  Prescribed fire would be maintained on a 1-3 year fire interval to suppress all loblolly regeneration and to maintain stand openness and stimulate development of herbaceous groundcover.  This management strategy would be maintained during this 10 year entry period with complete stand replacement and conversion to shortleaf pine coming in the next entry.  

Pine Woodland Restoration – Midstory Removal


The goal of midstory removal is to thin out mid-canopy vegetation to increase growth of understory forbs, grasses, and shrubs, to enhance wildlife forage, and increase growth and vigor of overstory pine.  All midstory woody vegetation above 1 inch to 6 inches dbh would be removed.  Although the purpose is mainly to reduce a hardwood midstory layer, hardwoods would be retained following Revised Forest Plan standards.  

Dry Oak Woodland Restoration 

The Ouachita National Forest in its development of the Revised Forest Plan placed special emphasis on the conservation and restoration of rare systems or communities and the restoration of a component of “old growth” in all forest and woodland system types.  The following proposed treatment strives to meet this direction by restoring an oak woodland community through thinning and prescribed fire.  

Non-Commercial Thinning and Prescribed Fire

Currently the proposed treatment area is composed of mature overstory oaks with a mix of fire intolerant tree species.  Shade tolerant tree species and shrubs dominate the midstory and allow for only sparse herbaceous ground cover. The proposed treatments would remove fire intolerant tree species and most mid-story shrubs.  The resultant open upper tree canopy would also allow for the development and growth of a vigorous herbaceous ground cover dominated by grasses and wildflowers.  In order to fully restore and maintain this oak woodland community it would receive prescribed fire on a periodicity of 1-5 years.     

Mature Dry Oak Woodland - Commercial Thinning 

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory hardwoods.  Hardwood stands would be thinned from below to a basal area (BA) of 50 square feet per acre.  Leave trees would have a diameter basal height (dbh) of 10 inches or greater and would be composed of post oak, white oak, red oak, black jack, and various hickory species.  Overstory leave trees would be well spaced with leave canopy closures ranging from 40 – 80 percent.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  

Mature Dry Oak Woodland - Pine Tree removal through Commercial Thinning

At present the hardwood restoration stands have 5-10 BA of merchantable shortleaf pine.  This pine component would be removed through commercial timber harvest in order to deter its spread into thinned hardwood stands.  

Dry Oak Woodland Recruitment – Commercial thinning

This hardwood stand would serve as hardwood recruitment stand.  This stand would diversify age distribution and allow for greater ecosystem niche variation for hardwood woodland dependent species.

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory hardwood.  Hardwoods would be thinned from below to a basal area (BA) of 40 square feet per acre.  Hardwood leave trees would have a dbh of 6 inches or greater.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  

Non-native Invasive Weed Treatments




Manual treatments and herbicide treatments would normally be applied to all areas within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet). These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.
Bee Mountain Tower Restoration and Maintenance
Bee Mountain Fire Tower would be rebuilt to its original state.  Access into this location would be improved to allow visitor use.  Interpretive signs would be used for visitor information.  

Herbicides would be used for the control of undesirable vegetation around the base of the Bee Mountain Lookout Tower.   

Wildlife Stand Improvement - Midstory Removal 


The goal of midstory removal is to thin out mid-canopy vegetation to increase growth of understory forbs, grasses, and shrubs, to enhance wildlife forage, and increase growth and vigor of overstory mast producers.  Stands would be thinned from below to approximately a seven-inch diameter at breast height (dbh); however, determining which trees would be removed would be based more upon individual tree crown location and how the crown is shading the understory rather than on a dbh limit.  Therefore, trees larger than seven inches dbh would occasionally be removed.  Although the purpose is mainly to reduce a hardwood midstory layer, hardwoods would be retained following Revised Forest Plan standards.  

Fish Passage Restoration












Proposed fish passage restoration would include activities such as addition of drainage structures, culvert replacement, and/or addition of riprap.

Bat Box Placement









Bat boxes would be at designated locations within the watershed to provide summer roosting habitat and possible maternity roosting sites for tree roosting bat species. 

Two Mile Stream Restoration






Dispersed campsites along Forest Service road 176 have active soil erosion.  Eroding streambanks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched. Road access to the stream will be closed.

Mine Gates










Existing mine openings would be gated for public safety and to protect sensitive wildlife species. 

Wildlife Opening Rehabilitation







Three existing wildlife openings would be treated with a mixture of herbicides containing the active ingredients imazapic, glyphosate and/or triclopyr in order to eradicate non-native invasive weeds (fescue, sericea, privet).  Once herbicide treatments are complete each opening would be disked, fertilized, limed and seeded with native warm season grasses to provide enhanced foraging opportunities for wildlife.

Central Interior Acidic Cliff and Talus Restoration by Prescribed Fire


The Revised Forest Plan also placed special emphasis on the Central Interior Acidic Cliff and Talus community.  This system is found primarily in the Interior Highlands. Sandstone outcrops and talus ranging from moist to dry typify this system which is typically sparsely vegetated.  Wind, fire, and water erosion are the major natural forces that influence this system. The desired condition is an open, rocky, herbaceous-dominated system with sparse woody vegetation occasionally influenced by natural or prescribed fires.  

Fuel Reduction Prescribed Burning 

The project area has been divided into 11 burn units ranging in size from 21 to 3,351 acres, for a total of 9,618 acres.  Each burn unit will be treated with controlled broadcast fire approximately every 1 to 5 years during either the growing or dormant season.  This recurring schedule will be on a continuous basis and extend indefinitely beyond the 10-year period during which other proposed management activities will occur.  Prescribed burning is a key management tool to achieve improved Fire Regime areas and Condition Class for National Forest lands.  (Forest Wide Design Criteria PF001-PF006)
Growing Season
Prescribed burning involves application of controlled, moderate to high intensity fire to control competing vegetation (hardwoods), prepare sites for seeding, and perpetuate fire dependent species (shortleaf pine – bluestem).  Other added benefits would include reduce accumulated fuels, stimulate growth of native vegetation, and improve wildlife habitat.  These burns are implemented during the time between leaf emergence and leaf fall.  Vegetation three inches and less in diameter at the ground level would be targeted for higher rootstock eradication.  This will result in less competition for pine seedlings and other desirable fire dependant species, while creating an open understory, stimulating growth of native grasses and forbs, and increasing foraging for browsing animals. 

Prescribed burning, and treatments preceding the burns, would maintain 10-20 percent of hard mast producers.  The pretreatments, if any, would retain all soft mast producing species present in order to sustain their presence subsequent to prescribed burning.  (Forest Wide Design Criteria PF001-PF006)
Dormant Season

Prescribed burning involves application of controlled, low intensity fire to reduce accumulated fuels, stimulate growth of native vegetation, and improve wildlife habitat.  There would be approximately 80 percent coverage in areas to be burned, with expected fuel reduction of approximately 30 percent.  Some duff would be retained for soil protection.  Vegetation 1¼ inches in dbh and less in diameter would be targeted for reduction to create an open understory, stimulating growth of native grasses and forbs, and increasing foraging for browsing animals. 

Prescribed burning, and treatments preceding the burns, would maintain 10-20 percent of hard mast producers.  The pretreatments, if any, would retain all soft mast producing species present in order to sustain their presence subsequent to prescribed burning.  (Forest Wide Design Criteria PF001-PF006)
Fireline Construction

Fireline would be constructed to contain the prescribed burns.  Fireline would be waterbarred and seeded after use to control erosion and provide temporary linear openings for wildlife.  (Forest Wide Design Criteria PF005) 

Fireline Reconstruction

Existing fireline or temporary road construction prisms would be reconstructed to contain the prescribed burns.  Fireline would be waterbarred and seeded after use to control erosion and provide temporary linear openings for wildlife.  (Forest Wide Design Criteria PF005) 

Soil Stabilization

Unauthorized user created all terrain vehicles (ATV) and off-highway vehicles (OHV) trails would be closed, re-seeded, mulched; recontouring and restoring natural slopes and waterbarring to prevent additional soil erosion and watershed resource damage.  (Forest Wide Design Criteria SW008)
Unauthorized Roads Added to System

User created roads and old roadways created by past watershed entries are needed for timber harvest and existing wildlife opening access and would be added to the system of classified roads.  These roads would be closed with a gate post-harvest.  (Forest Wide Design Criteria TR007)

Unauthorized Road – Close and Decommission

User created roads and old roadways created by past watershed entries would be closed and decommissioned.  Methods of decommissioning range from blocking the road entrance (earthen mound) to full obliteration, and may include re-vegetation, waterbarring, establishing drainways, removing unstable road shoulders, recontouring and restoring natural slopes. Some user created roads and old roadways created by past watershed entries are needed for timber harvest, but would be closed and decommissioned post-harvest.  (Forest Wide Design Criteria TR005, TR007)
System Road – Permanent Closure

All or portions of Forest Service roads N07A, N24, N24A, N30D, N52, N52A, N82C, N82G, N83, N83H, 521, would be closed with a gate to protect soil, water, wildlife resources and reduction of existing open road density.  (Forest Wide Design Criteria TR005)

System Road – Construction

A system road to accommodate access for management activities would be constructed to extend road N30D.  This road would be added to the system as a classified road, but would be closed to vehicular traffic after use with a gate.  (Forest Wide Design Criteria TR001-TR003, TR007-TR013, TR015-TR018)

System Road – Reconstruction

Entire lengths or portions of roads (County and Forest Service) 176/PK406, N25A, N25, N28A, N28B, 30A, N30A, 525, 176/PK34, 173, and 30 would be reconstructed to facilitate access and hauling of timber from stands proposed for commercial harvest.  Roads N25A and 30A (totaling less than one mile) would remain open after harvest operations are complete.  (Forest Wide Design Criteria TR011-TR013, TR015-TR018)

System Road – Close and Decommission

All or portions of Roads N07A, N30D, and N53H would be closed and decommissioned.  Methods of decommissioning range from blocking the road entrance (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring and restoring natural slopes.  (Forest Wide Design Criteria TR005)
Temporary Road Construction

Temporary roads would be constructed to access and haul timber from stands proposed for commercial harvest.  After use, these temporary roads would be closed with earthen berms and seeded.  (Forest Wide Design Criteria TR001-TR003, TR007-TR013, TR015-TR018)

Road Maintenance

There are 21 miles of existing classified road that would require general road maintenance.  This maintenance includes slide and slump repair, surface blading, spot surfacing with gravel, maintenance of drainage structures, ditch cleaning and clearing the roadside of vegetation.  (Forest Wide Design Criteria TR011)

Dispersed Campsite Closure

Four dispersed campsites within this watershed are resulting in impacts to archeological sites, sensitive plant and animal species as well as degradation of riparian habitat due to soil compaction, erosion and sedimentation.  To reduce impacts these campsites would be closed.  Treatments would consist of placement of large cobble stone in problem areas to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  (Forest Wide Design Criteria – Threatened, Endangered and Sensitive Species and their Habitats – Introduction, SW008)  

Alternative 3:  Proposed Action without Herbicide 

This alternative addresses the same ecosystem management objectives as the Proposed Action.  All proposed activities listed in the Proposed Action (table 1 on pages 4-5) would occur.  Herbicide use would be replaced by manual methods (see following list).  Refer to Appendix A for compartment and stand listings.

· Site Preparation Hardwood Thinning:  Overstory and midstory hardwood components of modified seed tree regeneration harvest stands would be reduced to approximately 5 square feet per acre using commercial timber sales and/or commercial public firewood permits.  

· Timber Stand Improvement by Release:  Pine and hardwood seedlings would be released from competition by manually cutting target species.

· Non-Native Invasive Species Treatment:  The non-native invasive species treatment would be conducted by prescribed fire, mowing or weed eating and manual uprooting targeted species.

E.  Other Past, Present and Reasonably Foreseeable Future Actions 

Past activities in the project area are evident in descriptions of existing condition for each resource section analyzed in Chapter 3.  Ongoing activities are listed above in Alternative 1:  No Action.

Table 4 summarizes activities that have occurred in the past within the Two Mile watershed.

Table 4:  Summary of Past Actions

	YEAR
	ACTIVITY
	UNIT
	AMOUNT

	2006
	Manual Tree Release
	acres
	44

	2006
	Manual Tree Release
	acres
	141

	2007
	Mechanical Site Preparation
	acres
	15

	2007
	Mechanical Site Preparation
	acres
	148

	2007
	Mechanical Site Preparation
	acres
	422

	2007
	Burning Site Preparation
	acres
	509

	2007
	Mechanical Site Preparation
	acres
	55

	2008
	Hand Tree Planting
	acres
	15

	2008
	Burning Site Preparation
	acres
	42

	2008
	Hand Tree Planting
	acres
	148

	2008
	Pre-commercial Thinning
	acres
	40

	2008
	Hand Tree Planting
	acres
	402

	2008
	Hand Tree Planting
	acres
	55

	2008
	Manual Tree Release
	acres
	31

	2008
	Pre-commercial Thinning
	acres
	40

	1993-1998
	Fireline Construction
	miles
	8

	1993-1998
	Prescribed Burning
	acres
	2,200


Cumulative effects analysis for this watershed uses the larger land base composed of 6th level watershed areas.
Oak decline has not been a major problem in the Two Mile Watershed.  

Private land is mostly residential, pastureland, grazed woodlands with some private timber land.  There are no other known past, present and reasonably foreseeable future activities other than what is identified here and in the water quality section and what is proposed in this EA. 
F.  Summary Comparison of all Alternatives

Tables 5, 6 and 7 provide a comparison of alternatives by proposed actions, objectives and predicted effects.

Table 5:  Summary Comparison of Actions by Alternative

	Action
( in acres unless specified otherwise)
	Alternative 1:
  No Action
	Alternative 2:  Proposed Action 
	Alternative 3: Proposed Action without herbicide

	Commercial Thinning  
	0
	2,700
	2,700

	Modified Seed Tree Regeneration                        
	0
	435
	435

	Site Preparation by Manual, Herbicide, Mechanical and/or Prescribed Burning
	
	
	435 (manual, fire or mechanical only)

	Timber Stand Improvement by Release
	
	
	

	Hand Planting
	
	
	435



	Firewood Areas
	0
	As available
	As available

	Wildlife Stand Improvement by Midstory Removal1
	0
	2,087
	2,087

	Wildlife Opening Rehabilitation
	0 
	7
	7

	Fish Passage Restoration (# of stream crossings)
	0
	23
	23

	Two Mile Stream Restoration (miles)
	0
	2
	2

	Bat Box Placement (# of boxes)
	0
	10
	10

	Non-native Invasive Species Eradication by herbicide and/or manual methods
	0
	Across 13,186 acres, where NNIS occur
	Across 13,186 acres, where NNIS occur

	Fuel Reduction Prescribed Burning
	0
	8,477
	8,477

	Fireline Construction
	0
	16
	16

	Fireline Reconstruction (miles)
	0
	6
	6

	Pine-Oak Woodland Restoration by Commercial Thinning and Prescribed Burning
	0
	965
	965

	Pine-Oak Woodland Restoration by Prescribed Burning Only
	0
	52
	52

	Pine-Oak Woodland Recruitment by Commercial Thinning
	0
	218
	218

	Pine-Oak Woodland Recruitment/Replacement of loblolly by Commercial Thinning
	0
	77
	77

	Central Interior Acidic Cliff and Talus Restoration by Prescribed Burning
	0
	40
	40

	Dry Oak Woodland Restoration by Non-Commercial Thinning, Commercial Pine Tree Removal, and Prescribed Burning
	0
	84
	84

	Dry Oak Woodland Restoration by Commercial Thinning2
	0
	51
	51

	Dry Oak Woodland Recruitment by Commercial Thinning2
	
	33
	33

	Soil Stabilization
	0
	13
	13

	Unauthorized Road Added to System (miles)
	0
	2
	2

	Unauthorized Road – Close and Decommission (miles)
	0
	8
	8

	Unauthorized Road – Close (miles)
	0
	1
	1

	System Road – Permanent Closure (miles)
	0
	1.6
	1.6

	System Road Construction (miles)
	0
	1
	1

	System Road Reconstruction (miles)
	0
	12
	12

	System Road – Permanent Closure (miles)
	0
	9
	9

	System Road – Close and Decommission (miles)
	0
	1
	1

	Temporary Road Construction (miles)
	0
	35
	35

	Road Maintenance (miles)
	0
	21
	21

	Dispersed Campsite Closure (# of sites)
	0
	4
	4

	Lookout Reconstruction and Day Use Development3 (# of sites)
	0
	1
	1

	Road Aggregate (shale) Collection Area4 
	0
	10
	10


1 – This figure represents midstory removal within mature thinnings and the pine woodland restoration area.
2 – This area overlaps Dry Oak Woodland Restoration by Non-commercial Thinning, Commercial Pine Tree Removal, and Prescribed Burning. 

3 – Bee Mountain Lookout and picnic area.

4 – The “Boar Tusk” and “Rainbow Springs” shale pits would be accessed by Forest Service road 176A and Polk County Road 412, respectively. 
Table 6.  Summary Comparison of Objectives Met by Alternative

	Objective (measure)
	Alternative 1: No Action 
	Alternative 2: Proposed Action 
	Alternative 3: Proposed Action without Herbicide

	Maintain or restore community diversity – and a significant component of species diversity (acres).
	0
	9,913
	9,913

	Take steps to improve forest health by reducing the likelihood of insect infestations, disease outbreaks, and establishment of non-native, invasive species on National Forest System lands (acres).
	0
	13,186
	13,186

	Manage the forest transportation system, including the open road density, to minimize wildlife habitat disturbance during the critical reproductive period (March through August) (miles/mile of open road density across all jurisdictions).
	2.15
	1.72
	1.72

	Where open habitats are not provided by other conditions, develop one permanent wildlife opening, one to five acres per 160 acres of habitat (acres of wildlife opening rehabilitation))
	0
	7
	0

	Provide grass-forb or shrub-seedling habitats at a rate of a minimum of 6 percent of the suitable acres in MAs 14 and 17 (% of suitable acres in 0-10 year age class).
	11%
	17%
	17%

	Manage the forest transportation system…to reduce road-related barriers to aquatic organism passage (stream crossings improved)
	0
	23 
	23

	Provide for and designate areas for mast production at the approximate rate of 20 percent of each project area (acres)
	0
	2,171 
	2,171

	Release approximately 200 pine trees per acre on pine-hardwood management type (FI001) and approximately 100 desirable hardwoods per acre on pine-hardwood management type (FI003) (acres).
	0
	435
	435

	Habitat conditions sustain healthy populations of native and desired non-native wildlife species (# bat boxes).
	0
	10
	10

	Planting may be used on a case-by-case basis to accomplish desired stocking levels [of regeneration] (acres).


	0
	435
	435

	Provide a safe transportation system that meets the minimum needs of various resources and their users, minimizes wildlife habitat disturbance and satisfies some public demand for motorized recreation. (miles of open  National Forest System road)
	43
	29
	29

	Develop local economy marketing opportunities to improve utilization of hardwood products (firewood).
	0
	Where Available
	Where Available

	Areas of exposed soil must be stabilized (acres).
	0
	13
	13

	Supply a spectrum of recreational facilities and opportunities that are responsive to user demands. Provide abundant and diverse opportunities for enjoying scenery, streams, lakes and rivers, heritage sites, geological features, and wildlife (# of developed sites).
	0
	1
	1


Table 7.  Summary Comparison of Environmental Effects by Alternative

	Environmental Effect (measure)
	Alternative 1:  No Action
	Alternative 2: Proposed Action
	Alternative 3:  Proposed Action without Herbicide

	Sedimentation – associated risk for aquatic biota *
	111401080103 – Low

111401080104 – Low
111401080105 – Low

111401080401 – Low

111401080402 – Low
111401090401 – Low
111401080501 – Mod
	111401080103 – Low

111401080104 – Low
111401080105 – Low

111401080401 – Low

111401080402 – Low
111401090401 – Low

111401080501 – Mod
	111401080103 – Low

111401080104 – Low
111401080105 – Low

111401080401 – Low

111401080402 – Low
111401090401 – Low

111401080501 – Mod

	Early Seral Habitat Created (acres)
	0
	435
	435

	Volume Harvest (ccf)
	0
	30,264
	30,264

	Air Quality Meets Air Quality Index (Yes/No)
	Yes
	Yes
	Yes

	Availability of Adequate Wildlife Habitat for Management Indicator Species 
	White-tailed deer and Bobwhite quail habitat would decrease gradually over a 10-year period; Pileated Woodpecker and Scarlet Tanager habitat would increase 10 years out; wild turkey habitat would remain stable.
	Pileated Woodpecker and Scarlet Tanager habitat would decrease then remain stable 10 years out. Wild Turkey habitat would increase slightly then stabilize 10 years out. White-tailed deer and Bobwhite quail habitat rapidly increase the first year but would stabilize 10 years out.
	Pileated Woodpecker and Scarlet Tanager habitat would decrease then remain stable 10 years out. Wild Turkey habitat would increase slightly then stabilize 10 years out. White-tailed deer and Bobwhite quail habitat rapidly increase the first year but would stabilize 10 years out.

	Forest Service lands in watershed treated with herbicides.
	None
	Restricted to existing locations of non-native invasive species throughout entire project area.**
	None


*    6th level watershed
** Estimated to be less than 5% of the project area.
G.  Preferred Alternative 

The Proposed Action alternative is the preferred alternative of the Responsible Official for the TMW.
Chapter 3

Affected Environment and Environmental Consequences

A.  Introduction 

Environmental consequences of each alternative on the affected environment include analysis of effects on Management Indicator Species (MIS) and Proposed, Endangered, Threatened and Sensitive (PETS) plant and animal species, biological diversity, soil, water and air quality.  The analysis also includes effects on recreation, visual resources, cultural resources and social and economic resources of this rural Arkansas area.  Direct, indirect and cumulative impacts of alternatives to key resources and values are disclosed in this section.

Analysis Tools Used

Several computer models were used to generate relative outputs from alternatives analyzed.  The Aquatic Cumulative Effects (ACE) model was used to calculate background and effects sedimentation.  The habitat capability portion of CompPATS was used to calculate present habitat capabilities.  The V-Smoke Model was used to calculate smoke emissions and effects.  Effects from past actions, those planned for future and approved by previous decisions and actions described in the alternatives were calculated by hand and are summarized in this document.  The Quick-Silver investment analysis was used to calculate the economic returns for the project.  Full reports for each of the issues analyzed in this section providing additional details and methodology, are located in the project file.  Site specific risk assessments for herbicide use were conducted using the procedure developed by Syracuse Environmental Research Associates (SERA).

B.  Effects of Significant and Other Issues

Direct, indirect and cumulative impacts of the alternatives to key resources and values are disclosed in this section. 
Air Quality
This section includes a summary of applicable air quality rules and regulations; a description of current air quality of the surrounding area around TMW; and an assessment of effects of potential emissions from prescribed burns associated with the TMW.  

Existing Condition

A Class I wilderness (Caney Creek) is approximately 4 miles east of the TMW.  Other smoke sensitive targets identified for the TMW are the communities of Mena, Fort Smith and Russellville, Arkansas. 
The United States Environmental Protection Agency’s (EPA) AirData Website was used to determine if there were any non-attainment areas for the eight criteria air pollutants.  As of December 2008, Crittenden County, Arkansas is designated non-attainment for 8-hour ozone.  All other criteria pollutants are not present in proportions to designate additional geographic areas as non-attainment.  

Analysis of Effects:  Air Quality

The Clean Air Act requires EPA to set National Ambient Air Quality Standards (NAAQS; US EPA 1990) for six common air pollutants (carbon monoxide (CO), particulate matter (PM) 10 and 2.5 micrograms (µg), ozone, nitrogen dioxide (NO2), sulfur dioxide (SO2) and lead (Pb)).
The geographic boundary for effects on air quality would be approximately 62 miles from the edge of proposed prescribed burns, which is the point that the VSmoke model (http://webcam.srs.fs.fed.us/vsmoke/) ceases making downwind estimates.  Timelines for measuring effects of burns would be 1-2 days after each burn.  This particular project is proposing to prescribe burn the areas on a 1-5 year rotation.  
Alternative 1:  No Action

Direct, Indirect and Cumulative Effects

There would be no direct effects to air quality with this alternative.  This alternative does not include prescribed burning and therefore would have negligible potential for affecting air quality.

Alternative 2:  Proposed Action and Alternative 3: Proposed Action without Herbicide
Direct, Indirect and Cumulative Effects

Occasional brief exposure of the general public to low concentrations of drift smoke is more a temporary inconvenience than a health problem.  High smoke concentrations can, however, be a very serious matter, particularly near homes of people with respiratory illnesses or near health-care facilities, or on roadways.  Human health effects related to particulate matter in smoke include:  increased premature deaths; aggravation of respiratory or cardiovascular illnesses; and changes in lung function, structure and natural defense.  Smoke becomes a safety issue when it affects visibility on roadways.

Smoke can have negative short-and long-term health effects.  Fire management personnel who are exposed to high smoke concentrations often suffer eye and respiratory system irritation.  Under some circumstances, continued exposure to high concentrations of carbon monoxide at the combustion zone can result in impaired alertness and judgment.  The probability of this happening on a prescribed fire is, however, virtually nonexistent because of limited exposure time. 

Smoke is composed of hundreds of chemicals in gaseous, liquid and solid forms, some of which are toxins including carbon monoxide, particulate matter, acrolein and formaldehyde.  Over 90 percent of particulate emissions from prescribed fire are small enough to enter the human respiratory system.  The repeated, lengthy exposure to relatively low smoke concentrations over many years can contribute to respiratory and cardiovascular problems. 

The prescribed burns for the TMW could be divided up into 11 burning units ranging in size from 21 to 3,351 acres, totaling approximately 9,618 acres. These burn units would mitigate smoke, as well as strategically take advantage of road systems and natural barriers to reduce the need to construct control lines.    Prescribed burn plans are required for each burn.  Such plans provide burn unit locations, smoke sensitive targets and mitigation required to limit negative effects of burning on human health and safety to the extent possible.  

In addition to protecting the Class I wilderness, all federal lands are to be protected from air quality impacts, regardless of whether those impacts are coming from within agency borders or without.  The Clean Air Act (CAA), as amended in 1990 contains numerous sections dealing with these responsibilities, and Section 101(c) states the primary purpose of the Act:

“A primary goal of this Act is to encourage or otherwise promote reasonable Federal, State, and local governmental actions, consistent with the provisions of this Act, for pollution prevention.” (USDA Forest Service  2005b, Chapter 3, pg 27)

The smoke dispersion modeling analysis (using VSmoke-GIS) for a dormant season burn was performed for the Bee Mtn. prescribed burn area – approximately 3,351 acres to be burned within Forest Service parameters.  This represents the largest burning unit that would be prescribed burned on any given day.  The hour of burn was selected such that it had the largest emissions for any hour on the day of the burn.  The smoke dispersion modeling analysis for this project was performed for 2,500 acres to be burned at the time period of 1400 hours.  This time period has daytime dispersion characteristics to disperse the pollutants from the fire.  The location of the fire is at approximately 34.492 degrees latitude and -94.272 degrees longitude (383242.894 meters east and 3817481.485 meters north using US Albers projection).
Table 8:  Emission and Heat Release Rates

	
	Particulate Matter 2.5 

(fine particles)
	Carbon Monoxide Emission 

(fine particles)
	Heat Release Rate (megawatts)
	Background Concentration of Fine Particles
	Background Concentration of Carbon Monoxide

	
	
	
	
	
	

	Chalybeate (Dormant Season)
	2082.2 grams per second
	25378.1 grams per second
	925,473.4
	12.6 micrograms per cubic meter
	2.6 parts per million


The proportion of smoke subject to plume rise was -0.75 percent, which means 75 percent of the smoke is being dispersed gradually as it rises to the mixing height, and 25 percent is dispersed at ground level. 

The meteorological conditions modeled were:

1.) Mixing height was 4,000 feet above ground level (AGL).

2.) Transport wind speed and surface wind speed were 14 and 5 miles per hour, respectively.

3.) The sky had 20 percent cloud cover and the clouds were located 3,000 feet above the ground.

4.) Surface temperature was 70 degrees Fahrenheit and the relative humidity was 30 percent.

5.) The calculated stability class from VSmoke was moderately unstable.
The VSmoke model produces three types of outputs that estimate:  a.) The ability of the atmosphere to disperse smoke and the likelihood smoke will contribute to fog formation, b.) Downwind concentrations of particulate matter and carbon monoxide, and c.) Visibility conditions downwind of the fire.

The Dispersion Index (DI) is an estimate of the ability of the atmosphere to disperse smoke to acceptably low average concentrations downwind of one or more fires.  This value could represent an area of approximately 1,000 square miles under uniform weather conditions.  Typically, the DI value should be greater than 30 when igniting a large number of acres within an area.  The calculated DI value was 63, which predicts the atmosphere has a fair to good capacity to disperse smoke.
Meteorological forecasts and prescribed burning is not an exact science and there is an inherent risk that forecasted weather may not materialize as predicted on any given day.  Smoke may not behave as predicted and the communities downwind of prescribed burning may be impacted.  The ‘burn boss’ would continually monitor weather parameters throughout each prescribed burning event in order to implement Revised Forest Plan standards and burn plan mitigations. 

Combining the DI and relative humidity values provide an estimate of the likelihood of smoke contributing to fog formation.  The Low Visibility Occurrence Risk Index (LVORI) ranges from 1 (lowest risk) to 10 (greatest risk).  Normally, a desirable value is less than 4.  The base line risk of having low visibility as a result of smoke contributing to fog formation is about 1 in 1000 accidents.  The LVORI value for this VSmoke analysis was 1 and this is equal to the base line.

High concentrations of particulate matter, especially fine particles (PM2.5), and carbon monoxide can have a negative impact on people's health.  The EPA has developed a color coding system called the Air Quality Index (AQI) to help people understand what concentrations of air pollution may impact their health.  When the AQI value color code is orange, then people who are sensitive to air pollutants, or have other health problems, may experience health effects.  This means they are likely to be affected at lower levels than the general public.  Sensitive groups of people include the elderly, children and people with either lung disease or heart disease.  The general public is not likely to be affected when the AQI is code orange.  Everyone may begin to experience health effects when AQI values are color coded as red.  People who are sensitive to air pollutants may experience more serious health effects when concentrations reach code red levels.  

The analysis shows the air quality at downwind distances less than 1.24 miles from the edge of the fire may have a 1-hour particulate matter concentrations predicted to be code red or worse, while distances less than 7.82 miles are predicted to be code orange or worse.  At distances less than 656 feet from the edge of the fire the one-hour carbon monoxide concentrations are predicted to be code red or worse, and distances less than 0.25 miles from the fire are predicted to be code orange or worse.  

Smoke can also have an impact on how far and how clearly one can see on a highway or view scenery.  The fine particles in smoke are known to be able to scatter and absorb light, which can reduce visibility conditions.  The visibility estimates from VSmoke are valid only when relative humidity is less than 70 percent.  Also, visibility estimates assume smoke is passing in front of a person who is looking through the plume of smoke.  The visibility thresholds used for both modeling analyses were to maintain a contrast ratio of greater than 0.05 and a visibility distance of 0.25 mile.  Visibility conditions may exceed the threshold less than 328 feet from the edge of the fire.

The VSmoke-GIS model estimates were for pre-selected fine particulate matter concentrations (39, 89, 139, 352 and 527 micrograms per cubic meter) to be predicted downwind of the fire. (See plume map in project record)  The downwind spacing interval was set at 0.025 kilometers and the model ceased making downwind estimates at 30 miles from the edge of the fire.  The stability class used for the VSmoke-GIS analysis was moderately unstable for the dormant season and extremely unstable for the growing season and this is the same as the calculated stability from VSmoke.  

No negative effects to the air quality were predicted for the Dry Creek or Black Fork Wildernesses or the Class I Area of Caney Creek Wilderness from the prescribed burning.  

The cumulative effects of prescribed burning on air quality consist of the downwind impact of multiple, simultaneously burning prescribed burns, in addition to other emissions in the area.  These cumulative effects are rather short-lived, because once the burn is over and smoke has dissipated, the effect is over.  Impacts to air quality will generally be confined to no more than a few hours or at most 1-2 days.  VSmoke provides analysis of cumulative effects to air quality by incorporating not only emissions from the analyzed prescribed burn, but also background particulate levels and carbon dioxide levels.  It is acknowledged that multiple simultaneous prescribed burns could cumulatively increase particulate levels.  While it is difficult or nearly impossible to quantify such emissions in a planning analysis, voluntary compliance with the State of Arkansas Smoke Management Program will insure compliance with applicable Federal and State regulations governing open burning.

Soil Productivity
This section includes a description of existing conditions and an assessment of potential effects to soil productivity from project actions by alternative for the TMW.  The temporal bound used for cumulative effects on soil productivity is three years; the spatial bound includes all soils where management activities are proposed.

The desired conditions for this watershed area and the soil resource are to maintain the watersheds natural hydrologic function (ie: the functional integrity of the natural drainage system and the watersheds inherent capacity to absorb and retain water), and to maintain the inherent productivity of the soil resource.  This can be accomplished through proper planning and implementation of all soil disturbing activities that will meet our Revised Forest Plan standards, Final EIS to the Revised Land and Resource Management Plan Ouachita National Forest and the Region’s soil quality standards.
Existing Condition

The analysis area for TMW is located within the Central Ouachita Mountain subdivision of the Ouachita Mountain Physiographic Region.  Topographic features of the area mapped consists of low lying hills with gently sloping ridgetops and dissected moderately steep to steep sideslopes, rugged mountains with gently sloping to moderately steep ridgetops and steep to very steep side slopes, and nearly level flood plains that flood occasionally to frequently. Geology is dominantly tilted and fractured shale and sandstone of the Stanley Shale Formation that formed during the Pennsylvanian Period and tilted and fractured novaculite of the Arkansas Novaculite formation that formed during the Mississippian and Devonian Periods. Most of the alluvial material on the larger stream and river terraces and flood plains is of the Quaternary Period.
The soil inventory was taken from a recent survey of the TMW analysis area.  This survey area was mapped by the Natural Resources Conservation Service (NRCS) in cooperation with the State University Systems and meets all National Cooperative Soil Survey requirements and standards.  
The soils found in the analysis area are taken from the Polk County Soil Survey http://soildatamart.nrcs.usda.gov/Manuscripts/AR113/0/polkcounty.pdf .  The soil map units from the County soil surveys have been correlated with the ONF soil survey area soil map units.  A total of 14 different soil map units were mapped in the analysis area (including private land).  The affected soils include the Bengal, Bigfork, Bismarck, Ceda, Kenn, Littlefir, Nashoba, Rock Outcrop, Sherless, and Yanush.  
These soils, more correctly referred to as soil map units, have been mapped to its unique natural landscape.  Typically, a map unit consists of one or more major soils and some minor soils due to the nature of landscape geology and topography.  Soil properties and associated management implications/precautions of these soil units were analyzed with respect to proposed practices within each alternative.  See project file for the Soil Resource Report, Soil Map Unit Interpretations for Management and Soil Map.  
Analysis of Effects:  Soils

The TMW analysis area consists of Compartments 923, 924, 925, 926, 927, 928, 929, 930, 952, 982, and 983. There is a concern that management action (road construction, skidding, timber harvest, scarification and prescribed burning) may cause unacceptable levels of erosion, sedimentation, compaction and/or nutrient loss and, as a result, a decrease in long-term soil productivity within the analysis area. 
Soil Erosion:  Erosion is the detachment and transport of individual soil particles by wind, water, or gravity.  Soils are considered detrimentally eroded when soil loss exceeds soil loss tolerance values (ie; the Forested T-factor).  Ground disturbing management practices influence erosion principally because they remove vegetative ground cover and often concentrate and channel runoff water.  Forested T-factors and soil susceptibility to erosion vary by soil and mapping unit.  Soils with higher K-factor values and soil map units with severe erosion hazard ratings require more intensive management efforts to reduce the potential for accelerated erosion both during and after the soil disturbing activity.  Erosion can best be managed to stay within the Forested T-factor values by leaving sufficient amounts of the forest floor, slash and other onsite woody debris material which typically dominates an effective surface cover, not overly compacting soils which would reduce water infiltration rates and result in increased overland flow rates, and not allowing water to concentrate and channel on roads, skid trails and landings.  Following are some research findings and conclusions from erosion studies conducted in the Ouachita Mountains:

· Natural erosion from undisturbed forest soils is very low, generally in the neighborhood of 0.01-0.15 tons/acre/year.

· Soils in the Ouachita Mountains typically do not have high inherent soil erodibility values (high K-Factor) due to high surface gravel and rock contents and high concentrations of fine roots in the surface soil. 

· Implementation of Best Management Practices (BMPs) or soil conservation treatment measures minimize the exposure of soils to erosion.  Erosion rates approaching or exceeding Forested T-factor rates are rare when soil conservation treatment measures and water quality BMPs are used. Attention should be given to Streamside Management Zone guidelines within the BMPs. 

· Accelerated erosion rates last for only a few years due to rapid vegetative recovery rates. 

· The transportation system is the most common cause of accelerated erosion that occurs in forested watersheds.

· Once erosion problems have developed (gully erosion, drainage channel gullying and head cutting, road washouts, etc.) they can be very difficult and costly to mitigate.
In this analysis area, soil map units 11, 17, and 114 (approximately 24% of the area) have a severe erosion hazard rating and slopes in most of these areas exceed 35 percent.  Approximately 26% of the area has a moderate erosion soil rating (soil map units 8, 38, 55, 92 and 95); and approximately 50% of the area has a slight erosion soil rating (soil map units 4, 7, 10, 21, 89, 90, 91, 93, 94).  Mitigation measures proposed for all action alternatives to minimize erosion would be followed in accordance with the Revised Forest Plan.

Soil Compaction:  Compaction increases soil bulk density and decreases porosity as a result of the application of forces such as weight and vibration.  Compaction can detrimentally impact both soil productivity and watershed condition by causing increased overland flow during storm events and reduced plant growth due to a combination of factors, including reduced amounts of water entering the soil and its reduced availability to plant growth, a restricted root zone, and reduced soil aeration.  It is generally acknowledged that all soils are susceptible to soil compaction or decreases in soil porosity.  The soils in this planning area are most susceptible to compaction when wet.  Based on considerable amounts of research and monitoring reports from other Forests, a number of assumptions can be made concerning compaction.  These are:

· All soils can compact, some more so than others.  

· Soils high in rock content tend to be less compactable.

· Soils are more susceptible to puddling and compaction during wet soil conditions.

· Equipment yarding operations over an intact forest floor and woody debris material result in less compaction than over bare soil.

· Low ground pressure equipment tends to compact less than high ground pressure equipment.  Conventional rubber tired skidders and logging trucks operating under reduced tire pressure have shown dramatic decreases in soil compaction and less soil deformation (tire rutting).

· The first few passes of conventional logging equipment over an area compacts the upper few inches of the soil.  Such areas are expected to return to undisturbed bulk density levels through natural means (frost heave, freeze-thaw, wet-dry, shrink/swell cycles, etc.) before the next entry.   Additional passes can cause greater increases in bulk density and impact the soil to greater depths (up to 12 inches or more).  This deeper compaction will not easily self mitigate and may require deep tillage.

· Landings and primary skid trails receiving multiple passes generally exceed the 15% increased bulk density threshold of concern.

· A well-planned dedicated skid trail system whereby primary skid trails are spaced approximately 150 feet apart will result in about 7% of an activity area in skid trails.  This compares to about 20-40% of an activity area in skid trails when random skidding is practiced.  In addition random skidding tends to increase the amount of an activity area in trails with each succeeding entry.

· Mechanical tillage can be used to mitigate compacted soils.  Implements used for mechanical tillage should be designed to minimize vertical mixing of soil, leave the majority of duff and forest litter in place, reduce bulk density to near natural levels, loosen soil to a minimum depth of 12 inches, and should be pulled rather than pushed.  Deep subsoilers with winged teeth mounted on drawbars have proven to be very effective in compaction mitigation. 

Within the TMW analysis area, no soils have a severe compaction hazard rating; approximately 691 acres have a moderate to high compaction hazard rating; approximately 15,331 acres have a moderate compaction hazard rating; and approximately 3,098 acres have a slight compaction hazard rating.  

Compaction monitoring on the ONF has found that compaction can be excessive on heavy traffic areas such as landings, primary skid trails and temporary roads, particularly when soils are wet or are rock free, or nearly rock free, in the surface six inches.  Mitigation measures, such as requiring a limited operating season on soils with a high or severe compaction hazard rating and limiting activity when soils are wet (USDA Forest Service 2005b, pg 46; USDA Forest Service 2005a, pp 74-75 and 85-87), are used to limit compaction effects. 
Soil Displacement:  The use of large machinery in forestry operations may affect soil productivity by soil displacement (USDA Forest Service 2005b, pp 43-46).  Soil displacement, in most cases, is the result of horizontal movement of soil from one place to another by mechanical forces such as a blade, wheel slippage or dragging logs.  Displacement has negative effects on productivity because it removes the area of highest concentration of organic matter and nutrients from soil and significantly reduces soil biological activity. When properly done, forest management activities of disking, plowing, or stockpiling of topsoil for future gravel pit or mine reclamation are not considered detrimental.  Methods used to minimize this include operating heavy equipment when soils are dry to reduce slippage, operating over intact forest floor and downed woody debris, constructing as few firelines, roads and decks as possible and redistributing topsoil back over areas where it has been removed.
Soil Rutting and Puddling.  Soil puddling or soil deformation (most commonly observed in forest management as vehicle tire/track rutting) is most sensitive on soils with low inherent load bearing strengths and when soils are wet.  Soils high in clay content have low load bearing strengths.  Less than well drained soils in or near natural drainages, springs, seeps, areas subject to frequent flooding, and near open bodies of water can remain wet throughout the year.

Soil rutting and puddling is closely associated with soil compaction in both its cause and its effect on soil productivity.  Puddling also tends to alter soil drainage (its hydrologic functioning) through reduced, and often rerouted, surface and subsurface flows.  In addition, it provides an avenue for accelerated erosion and sedimentation to streams.  

Soil Nutrients (organic matter):  The most effective way of managing soil organic matter and insuring this threshold will not be exceeded is through effective management of the forest floor and woody debris.  Leaving organic debris for purposes of soil productivity is currently being practiced.  A large portion of the total nutrient supply of a forest ecosystem is contained in the forest floor (duff layer), and decaying woody debris.  Organic debris consists of humus, litter, and all sizes of dead woody material that lie on or in the soil.  Humus is the extensively decayed and disintegrated organic detritus that is in direct contact with the mineral soil.  Litter contains recognizable plant debris (leaves, needles, small twigs < 1" in diameter).  Woody material is decaying wood greater than 1" in diameter.  The largest proportion of plant nutrients is stored in the leaves, needles and small branches of trees.  These materials are important not only because they are the reservoir for soil organic matter and short and long-term nutrient supply, but they also serve to improve soil infiltration, aeration and retention of soil moisture, and provide the needed habitat to support essential soil microbial activity for the forest ecosystem.  
Fire Effects on Soil:  Prescribed fire may affect soil(s) positively or negatively (USDA Forest Service 2005b, pp 46-47).  Positive indirect effects include enhancement of nutrient availability and phosphorus cycling and reduction of soil acidity.  Prescribed fire may also help in reducing rates of soil acidification.  Negative direct effects include excessive soil heating that can kill soil biota, alter soil structure, destroy organic matter, and loss of site nutrients through excessive volatilization.  Soil erosion and additional nutrient loss through leaching may occur later during rainstorms.  Negative effects are principally related to severity and frequency of burning.

High severity burns, as often occurs during wildfires, can adversely affect long-term soil productivity.  Such things as excessive nutrient loss from the site through atmospheric volatilization and deep leaching, loss of soil organic matter and even soil structure and reduced infiltration rates can be seriously compromised, further leading to accelerated erosion rates.

Management actions, however, have been proposed to conduct prescribed burns in properly managed conditions to produce a light to moderate fire intensity.  During prescribed burning actions sufficient amounts of unburned material would be left intact to minimize erosion.  Burns would be implemented such that not more than 20 percent bare soil would be exposed on units receiving fuels reduction or wildlife enhancement burns, and not more than 30 percent bare soil would be exposed on units receiving site preparation burns.  The FEIS (2005b, Chapter 3, pg 46) states that light to moderate burns would result in little to no detectable change in the amount of organic matter in surface soils.  These burns would not change the structure of mineral soils because elevated temperatures in the soil would be less and of brief duration (i.e. fire would not stagnate in one spot for long periods of time).  Light to moderate-severity burns would expose soil on less than 30 percent of the area and vegetative recovery would usually take one year or less.  Soil biota would also be temporarily reduced but would recover quickly.

Recent research and monitoring in the Ouachita Mountains indicates that soil quality and long-term productivity may have improved under shortleaf pine-bluestem ecosystem restoration. Shortleaf pine-bluestem restorative treatment measures include repeated prescribe burning at 3- to 5-year intervals.  Masters (1993) found pH to increase slightly on harvested and burned areas when burned on a 3- to 4-year cycle.  Leichty et al, (2005) found that shortleaf pine-bluestem stands that had been established 20-years earlier, on same or similar soils as in this watershed analysis area, had increased levels of soil pH, mineralizable nitrogen and total amounts of nitrogen, carbon, calcium and organic matter as compared to the pine-hardwood control stands. 
The proposed prescribed burns would occur every 2 to 5 years during and be of low to moderate intensity.  Some of the prescribed burns would occur on slopes greater than 35 percent.  Only the upper forest floor litter layer consisting of non-decomposed or semi-decomposed pine needles, leaves and small twigs should be consumed.  This would leave the underlying layer, which consists of more decomposed needles, leaves and twigs, to protect the soil from excessive nutrient loss.  This organic layer, along with the trees and other living vegetation on the site, would also serve to prevent or minimize any soil movement.

Herbicide Use Effects on Soils:  Herbicides may affect soil productivity through biotic impacts, soil erosion, and nutrient leaching (USDA Forest Service-FEIS Vegetation Management, 1990, pp IV-95 through IV-96).  Depending on application rate and soil environment, herbicides can stimulate or inhibit soil organisms.  Adverse effects can occur when herbicides are applied well above label rate.  Use of herbicides at lowest effective rates required by mitigation measures does not reduce activity of soil biota (Fletcher and Friedman, 1986).

Use of herbicides will not disturb the soil surface, so treated areas will have intact litter and duff that minimizes the potential for accelerated erosion.  Nitrogen loss from erosion and leaching will also be minimal and should not exceed 14 lb/acre.  The overall nitrogen budget over a timber rotation period is positive and results in a long-term nitrogen buildup.  Overall, the risk to reduced long term soil productivity from herbicides is minimal.  The herbicides selected for use in the analysis area would not be directly applied to the soil.  Proper application procedures and timing are critical in ensuring minimal effects to the soil.  Imazapyr is a soil active herbicide with relatively low soil mobility.

Alternative 1:  No Action

Direct and Indirect Effects

Erosion:  The No Action alternative would result in the least amount of direct erosion.  Only undisturbed natural erosion would be expected to continue. However, a significant indirect effect due to the implementation of this alternative would be the effects that a wildfire could have to soil productivity in the analysis area.  Under this scenario, the No Action alternative would represent the most detrimental situation, as existing high fuel loadings along with more limited fire suppression equipment access into this area would equate to the most acres that could be affected by uncharacteristically high severity wildfires. 

Compaction and Displacement:  No soil disturbing activities would be planned in the No Action alternative.  Therefore, there would be no direct or indirect effects on the soil from the implementation of this alternative as no heavy equipment use would be planned.

Nutrient Loss:  The No Action alternative would result in no direct nutrient depletion.  However, in the event of a wildfire the nutrient loss could well be the most excessive of any of the four alternatives.  Under this alternative a wildfire would be expected to impact the most acres at a high severity level.  In the event of a wildfire, the excessive amount of nutrient depletion would make this alternative the worst of the three analyzed when taking into account the indirect and cumulative effects that would occur.
Considering only direct effects, the existing trends would continue.  The No Action alternative would be considered the least effective alternative in terms of maintaining long term soil productivity.
Cumulative Effects

No cumulative effects would occur.
Alternative 2:  Proposed Action

Direct Effects

Erosion:  The Revised Forest Plan standards identify maximum allowable soil loss thresholds (2005a, SW003, pg 74).  In order to determine whether proposed practices and connected actions meet these standards, the Universal Soil Loss Equation (USLE) was used to calculate soil loss resulting from proposed actions on three impacted soil units (Soil Map Units 8, 90 and 92). Soil Map Units 8 and 92 have a moderate erosion hazard potential; and Soil Map Unit 90 has a slight erosion hazard potential. For this analysis area modeling scenarios were analyzed for three harvest treatment types (heavy mature thinning (pine woodland restoration), modified seed tree regeneration harvest, and light mature thinning. These management actions were modeled to determine if they would meet the Revised Forest Plan standard.

In the TMW analysis area the soil series used for USLE modeling were the Bengal-Bismarck-Yanush complex (Soil Map Unit 8), 15-35% slope, mapped in portions of Compartment 930/Stand 12; the Sherless-Littlefir complex (Soil Map Unit 90), 8-15% slope, mapped in portions of Compartment 982/Stand 22; and the Sherless-Littlefir-Nashoba complex (Soil Map Unit 92), 15-35% slope, mapped in portions of Compartment 952/Stand 3. Soil disturbing management actions analyzed included commercial thinning (mature stands), pine woodland restoration commercial thinning, modified seed tree regeneration harvest, scarification, road construction, waterbarring and seeding (See Chapter 2, pp. 23-32 for more information on management actions).  The soil map units and associated compartments and stands and the USLE analysis results are shown in table 9.  These treatment units, along with all other proposed treatment units of less intense soil disturbing management actions, therefore, would remain within acceptable limits when erosion control measures are adequately implemented.

Table 9.  USLE Soil Loss Analysis for Alternative 2:  Proposed Action 

	Soil Map Unit
	Compartment 

/Stand
	Treatments Proposed
	Total Soil Loss for 3-year Recovery Period (Allowable/Predicted* in tons/acre)

	8
	930/12
	Mature Light Thinning
	10.71/6.59**

	90
	982/22
	Pine Woodland Restoration Heavy Thinning 
	12.18/2.70

	92
	952/3
	Modified Seed Tree Regeneration
	11.34/7.10


* 
Predicted total soil loss represents the worst case scenario across the outcomes of 4 modeling options: Option 1) waterbar and seed only; Option 2) scarify, waterbar and seed; Option 3) deep tillage, waterbar and seed; and Option 4) scarify, waterbar, seed decks and roads, and seed, mulch, and install lo-density waterbars to skidtrails.



**  Based on erosion control measures being adequately implemented, which include:  no temporary roads or decks would be constructed on slopes greater than 35 percent, skid trails will be limited to 7 percent of the harvest area and equipment limited to skid trails; skid trails will be seeded, mulched and waterbarred after use.  Limited harvest should occur on slopes greater than 35 percent with one to two passes with equipment.  No harvesting is proposed to occur on slopes greater than 35 percent slope.
Erosion mitigation measures described in the Revised Forest Plan standards are designed to limit erosion to acceptable levels under normal circumstances.  These measures include: limiting heavy equipment activities when soils are wet; carefully locating and limiting roads and skid trails; scarifying, seeding and waterbarring skid trails and landings after use; covering steep skid trails with mulch and protection of streamside management areas (SMA).  Monitoring has shown that these measures, when properly implemented, are effective at minimizing erosion (also see Mitigation Measures to Ensure Environmental Protection, in Chapter 2 above).  Implementing the Proposed Action alternative therefore should result in no long-term effect on soil productivity.  

Compaction:  None of the soils in the TMW analysis area have a severe or high compaction hazard soil rating. Generally, soil compaction would be limited and is not expected to impair long-term soil productivity.
Soil Displacement:  The Proposed Action alternative would result in some soil displacement from log skidding and dozer-constructed firelines, log decks and permanent and temporary road construction.  Where these actions are being dedicated to these uses for future management actions, soil displacement would be returned to an acceptable condition.  Implementing mitigation measures referenced in the Revised Forest Plan (2005a, SW007, pg 75) would result in displacement having only a minimal impact to long-term soil productivity.

Nutrient Loss:  Some short-term loss in nutrient resources is expected due to tree harvest and prescribed burning which results in some biomass removal, accelerated erosion, volatilization and deep leaching.  These effects may continue for up to two years following project implementation.  On the positive side, harvesting and prescribed burning would temporarily increase availability of nutrients resulting in improved vegetative growth during this same period.

All timber harvesting would result in removal of tree boles only.  The prescribed burns would be conducted every 1 to 5 years with a light to moderate intensity.  This means that, in addition to the targeted fraction of 10-hour (½” dbh) and larger fuels planned for consumption, only the upper forest floor litter layer consisting of non-decomposed or semi-composed pine needles, leaves and small twigs would also be consumed.  Most nutrient resources would remain on-site by leaving the underlying layer, which consists of more decomposed needles, leaves and twigs, intact and unburned.  This remaining organic layer, along with remaining trees, unconsumed slash and other large woody debris and other living vegetation, would serve to minimize the temporary loss of nutrient capital.  Implementing the Proposed Action alternative, would result in no long-term effect on the soils nutrient resources.

Indirect Effects

Fire Effects and soil nutrients:  Any long-term negative effects to soil(s) would be related to high severity burns or very short (less than 3-years) frequency of the burns.  Typical burn severity would be limited by established burning parameters and Revised Forest Plan mitigation measures designed to protect soils and overstory trees and to minimize risk of escape.  These parameters result in retention of a sufficient amount of leaf litter to protect soil from the negative effects listed above in most cases.  Under burn frequencies will be 1 to 5 years which would allow recovery of forest floors and soil biota and will not deplete soil nutrients. 

With standard prescribed burn planning and mitigation, negative effects to long-term soil productivity from prescribed fire under the Proposed Action alternative are not expected.  Prescribed burns would be light to moderate in intensity and cool enough to protect overstory trees and the lower portion of litter layer would remain in place.

Cumulative Effects
The effect to long-term soil productivity as a consequence of those actions being proposed in the Proposed Action alternative relates to cumulative effects from erosion, compaction, displacement and the soils nutrient capital as noted above.  By practicing a “light hand on the land” policy (i.e., implementation of Revised Forest Plan standards) during all soil disturbance activities, by adhering to mitigation measures common to all action alternatives and following all applicable Revised Forest Plan direction, long-term soil productivity would be maintained.  In addition, fuel loadings throughout most of the analysis area would be reduced from timber harvesting and prescribed fire and construction of temporary roads would allow increased access for fire suppression needs.  These actions would reduce the probability of a future accumulation of fuels and wildfire hazard, which could impair long-term productivity. 

Alternative 3:  Proposed Action without Herbicide

Direct, Indirect and Cumulative Effects 

Direct, indirect and cumulative effects of this alternative would be similar to the Proposed Action alternative, except erosion, compaction, displacement and nutrient loss could be slightly more.  This is due to an increased possibility that prescribed burning may require a greater burn intensity to meet management objectives, or the use of mechanical equipment for site preparation would be needed in lieu of herbicide use.  The potential erosion values shown previously in table 9 take into consideration that mechanical scarification would be used as a part of the site preparation treatment.  The use of herbicides in the Proposed Action alternative, however, would result in a lower probability that mechanical scarification would actually be needed.  Conversely, if herbicides are not used, the probability of the need for mechanical scarification would increase and the modeled erosion values shown in table 9 would increase. 

Water Resources & Quality

Existing Condition

There are approximately 13,186 acres of National Forest System land within the TMW watershed boundaries.
The TMW analysis area is located within six 6th level watersheds that range in size from 13,000 to 34,000 acres on the Mena Ranger District.  

Table 10:  6th Level Watersheds

	6th Level Watershed
	Approximate Acres
	Ecoregion

	111401080103
	23,622
	Ouachita Mountain

	111401080104
	13,012
	

	111401080105
	25,805
	

	111401080402
	21,586
	

	111401080501
	34,188
	

	111401090401
	22.265
	


Arkansas Highway 246 is the south boundary; the Ouachita National Forest boundary comprises the project’s north and west boundaries; and Polk County Roads 32 and 405, Forest Road 576, Little Brushy Creek, County Road 402 and the Dallas Mountain ridge are the east boundary for the project area.
Stream flow within the TMW is intermittent until it meets Thompson, Two Mile, Clear Fork, Joshling, Mike or Mill Creeks and some of their bigger tributaries.  No impaired water bodies are within any of the seven 6th level watersheds that are affected by this analysis area.  
There are no public drinking (ground) source water supplies and the nearest public drinking (surface) source water supply is the Irons Fork Reservoir approximately 9 miles northeast of the northern boundary of the analysis area.  
The primary beneficial use for streams is fisheries, which provide for protection and propagation of aquatic life (Arkansas Pollution Control and Ecology Commission, 2002).  The primary beneficial use of ponds is water supply to wildlife.
The primary streams within the three watersheds that make up the analysis area are those previously named and various unnamed perennial streams and their tributaries.  The geographic area, within the TMW analysis area, that lies north and west of Bee Mountain eventually drains into the Ouachita River. This is the main river in the Ouachita Mountain Ecoregion.
Analysis of Effects:  Water Resources and Quality

Alternative 1:  No Action

Direct Effects 
A direct effect of management activities on water quality occurs when an activity places a pollutant directly into a watercourse.  Roads contribute more sediment to streams than any other land management practice (Gucinski et al., 2000).  Stream crossings and some water diversion features serve as direct conduits for erosion from the road or road ditch directly into the channel.  The No Action alternative would not provide road treatment activity that would reduce sediment contributions.  Specific recommendations can be found in the TMW Travel Analysis Report.
Indirect Effects
Indirect effects are those impacts from management activities that do not have a direct connection to the stream course.  Roads also provide an indirect source of sediment to the stream network.  The No Action alternative would not provide road treatment activity that would reduce sediment contributions.  Specific recommendations can be found in the TMW Travel Analysis Report.

Cumulative Effects 
Existing trends would persist within the TMW, creating a potential adverse effect on floodplains or water resources as a result of implementing the No Action alternative.  As off-highway vehicle (OHV) use continues in the analysis area, more off-trail and off-road use could be expected.  SMAs would be impacted and stream water quality could become impaired in the future if off-trail and off-road use cannot be controlled.
Implementation of the No Action alternative would maintain baseline sediment rates.  The risk level associated with the No Action alternative was ‘low’ from the ACE model for 6th level watersheds 111401080103, 111401080104, 111401080105, 111401080402 and 111401090401, and “moderate” for watershed 111401080501.
Alternative 2:  Proposed Action and Alternative 3: Proposed Action without Herbicide
Direct Effects 
A direct effect of management activities on water quality occurs when an activity places a pollutant directly into a watercourse.  Road maintenance and/or construction, fireline construction and reconstruction and timber management activities such as construction of skid trails, temporary roads and log landings could result in increases in erosion and sedimentation.  Roads contribute more sediment to streams than any other land management practice (Gucinski et al., 2000).  

While it is impractical to eliminate all soil from entering a stream, it is possible to limit it from directly entering streams through design and implementation of Best Management Practices (BMPs).  BMPs are defined as “methods, measures or practices selected by an agency to meet its nonpoint source control needs.  BMPs include, but are not limited to, structural and nonstructural controls, operations and maintenance procedures.  BMPs can be applied before, during and after pollution-producing activities to reduce or eliminate introduction of pollutants into receiving waters.”  BMPs are basically a preventative rather than an enforcement system.  BMPs are a whole management and planning system in relation to sound water quality goals, including both broad policy and site-specific prescriptions.  Within the Revised Forest Plan, standards are synonymous with BMPs.

Monitoring is used to determine implementation and effectiveness of management activities.  Reviewing individual BMPs and combinations of BMPs across the ONF has shown that management activities such as temporary road crossings or SMA buffers in combination with timber harvest do not have a significant adverse effect on beneficial uses (Clingenpeel 1989, Clingenpeel 1990, Neihardt 1994, USDA Forest Service 1994, Vestal 2000).  Based on results of research and monitoring efforts and mandatory implementation of Revised Forest Plan standards, an adverse direct effect resulting from these proposed management actions would be unlikely.

Indirect Effects 
Indirect effects are those impacts from management activities that do not have a direct connection to the stream course.  The indirect effects would include increased runoff and peak flows as a result of vegetation removal and compacted surfaces, which result from road and landing construction and from harvest activities.  The disturbed surfaces resulting from the above activities and increased flows could cause increases in erosion and sediment delivery to channels.  Miller, Beasley and Lawson (1985) demonstrated in harvest treatment areas that peak flows and sediment yield did not increase significantly.

The effect of nutrients released to streams as a result of management activities is also an indirect effect.  Beasley, Miller and Lawson (1987) statistically found no effect from selection harvesting and only a temporary effect for one year after clear cutting.  There was no effect from selection harvesting.  Because the Proposed Action alternative does not propose clear cutting, and the dilution of untreated areas, the effect of nutrients released to streams would not likely be a significant impact to water quality.
Based on results of research and monitoring efforts and mandatory implementation of BMPs, an adverse indirect effect resulting from these proposed management actions would be unlikely.

Cumulative Effects
Sediment is the best measure to determine effect of management activities on water quality and its associated beneficial uses on forested lands (Coats and Miller, 1981).  Sediment increases adversely affect fish productivity and diversity (Alexander and Hansen, 1986).  Increases in water yields as a result of harvesting methods could also indicate cumulative effects.  However, water yield models do not characterize all effects of management activities such as road construction.  Often increase in water yield is less than natural variability.  Changes in water nutrients could model cumulative effects.  However, nutrient fluxes within streams as a result of management activities are minor.  For purposes of this analysis, an Aquatic Cumulative Effects (ACE) model was used that predicted sediment yields as the surrogate for determining cumulative effects for water quality and associated beneficial uses.  The objective of this analysis is to determine possible cumulative effects of management activities on water quality and its associated beneficial uses.

Local research has shown that effects of increased sediment as a result of timber harvests are identifiable for up to 3 years (Miller, Beasley and Lawson, 1985).  Three years prior and the year of implementation bind the timeframe of the ACE model.  This captures the effect of other management activities that may still affect the analysis area.  Proposed actions are constrained to a single year.  This will express the maximum possible effects that could occur.  This is consistent with most project level environmental analyses that have an operability of five years.  Past activities that have a lasting effect such as roads and changes in land use are captured by modeling sediment increase from an undisturbed condition (results of monitoring on the ONF indicate there are no adverse cumulative effects when Forest standards are followed.)  Background information on process and data used to predict sedimentation is on file at the Mena Ranger District office.  Wildlife treatments such as midstory reductions would be implemented by crews using chainsaws and would not result in any soil disturbance, but have been added as a treatment for analysis.  Firelines would use recently reconstructed roads or maintained roads where possible.  By the time prescribed burning, scarification or wildlife treatments are conducted, any sediment contributed from road construction or harvest actions would be stabilized or returned to or near normal conditions (USDA Forest Service, 2005c, pg 5).  The objective of this analysis is to determine possible cumulative effects of management activities on water quality and its associated beneficial uses.  There are two methods to address cumulative effects for the ONF.  The first is to model changes in land use and disturbance with respect to increases in sediment.  The second is to conduct stream surveys and compare these results to reference watersheds within their respective sub ecoregion.

A valid cumulative effects analysis must be bounded in space and time.  For purposes of project level planning, 6th level watersheds are appropriate special bounds for this cumulative effects analysis. Table 11 displays current watershed risk levels, potential to adversely affect aquatic beneficial uses, and the distribution of private versus Forest Service land jurisdictions.
Table 11:  Aquatic Cumulative Effects Analysis.  These are approximate acres only based on field examinations, Geographic Information Systems (GIS) and Global Positioning Systems (GPS).  See Watershed Map in Appendices. 

	Watershed
	Beginning Watershed Risk Level
	Potential to Adversely Effect
	Private Land (acres)
	Forest Service (acres)
	Total* (acres)

	111401080103
	Low
	Low
	19,516
	4,106
	23,622

	111401080104
	Low
	Low
	4,151
	8,861
	13,012

	111401080105
	Low
	Low
	20,583
	5,223
	25,805

	111401080402
	Low
	Low
	19,468
	2,118
	21,586

	111401080501
	Moderate
	Moderate
	33,141
	1,047
	34,188

	111401090401
	Low
	Low
	2,004
	20,237
	22.265


*This is the bounded area for the effects analysis for water resources.
Five of six watersheds in table 11 have a beginning watershed risk level of ‘low’.  The probability is low for adverse effects to aquatic species for those 6th level watersheds with a ‘low’ beginning watershed risk level.  If the results of Forest alternatives remain within this range there should be no adverse effect on water quality with respect to beneficial uses (fish communities).  In these cases, Forest Service objectives are to maintain or improve health through implementation of Revised Forest Plan standards and Arkansas State BMPs.  One watershed has a beginning watershed risk level of ‘moderate’. The probability is moderate for adverse effects to aquatic species for those 6th level watersheds with a ‘moderate’ beginning watershed risk level.  If the results of Forest alternatives remain within this range there could potentially be adverse effect on water quality with respect to beneficial uses (fish communities).  In this case, to maintain or improve health, monitoring would be required in addition to implementation of Revised Forest Plan standards and Arkansas State BMPs.
Table 12:  Sediment Sources (Delivery)

	Watershed
	Sediment Delivery Coefficient
	Current Source of Sediment (tons per year)1
	Committed Source of Sediment (tons per year)
	Reduction of Sediment from Road Closure (tons per year)
	Undisturbed Source of Sediment (tons per year)1

	111401080103
	0.1107811
	3,385.92
	-
	768.68
	690.22

	111401080104
	0.135561307
	1588.69
	-
	410.64
	850.11

	111401080105
	0.107514378
	2,936.19
	-
	756.32
	493.24

	111401080402
	0.114212641
	1,968.88
	-
	25.77
	270.63

	111401080501
	0.097748741
	4,838.31
	-
	1,413.35
	314.64

	111401090401
	0.113021641
	2,368.01
	-
	681.12
	1,670.82


1- Current sources of sediment are roads and land use.
2- Road Closure; administrative access only
Table 13 summarizes sediment increases for the Proposed Action and Proposed Action without Herbicide alternatives. The Proposed Action and Proposed Action without Herbicide alternatives’ current sediment increase ranges from 115.43 to 892.13 tons for watersheds 111401080103, 111401080104, 111401080105, 111401080402 and 111401090401, which indicates a low risk for these watersheds. The Proposed Action and Proposed Action without Herbicide alternatives’ current sediment increase is 791.04 for watershed 111401080501, which indicates a moderate risk for this watershed.
Table 13:  Risk Assessment
	Watershed
	Predicted Sediment in tons1
	Percent Increase2
	Risk for Aquatic Biota

	111401080103
	396.55
	550
	Low³

	111401080104
	779.88
	287
	Low³

	111401080105
	485.88
	697
	Low³

	111401080402
	892.13
	1,062
	Low³

	111401080501
	791.04
	1,796
	Moderate4

	111401090401
	115.43
	149
	Low³


1 –  Per year for first 2-3 years
2 –  Cumulative to an undisturbed condition in the watershed

3 – Indicates minimal adverse effects from sediment to aquatic beneficial uses and only requires the application of Forest standards.
4 – Indicates potential adverse effects from sediment increases to aquatic beneficial uses and requires monitoring in addition to application of Forest standards.
The Proposed Action alternative and Proposed Action without Herbicide alternative proposes to permanently close and decommission 1 mile of existing system road; permanently close 9 miles of system road; close 35 miles of proposed temporary roads; and decommission 8 miles of open unauthorized road.  The resulting reconstruction of FS 525 (1.17 miles of the System Road Reconstruction) will not increase the open road density (see roadway analysis report), and will contribute less sediment to waterways.
Riparian Areas and Floodplains

Existing Condition

Soil map units 38 and 55 are identified as flood plain units in the TMW analysis area. Approximately 978 acres of potential floodplain soils were identified.  These mapped areas help to give an approximate determination of the 100-year boundary where there width is determined to be more than 200 feet. 
Executive Order 11988 and Forest Service policy require that the ONF to consider impacts of management activities on 100-year floodplains to assure that management actions do not adversely alter the natural values of such areas.  Soil resource mapping units, identified as being in the 100-year floodplain or as being a hydric soil, require special management considerations and evaluations. Additional evaluation should be made on all flood plain and wetland locations involving existing or planned structures (i.e: bridges, roads, buildings, or other development) within 100-year flood plains regardless of flood plain width or wetland size (For detailed information, reference Executive Order (E.O.) 11988, E.O. 11990, FSM 2526 and FSM 2527.) Riparian areas are protected by implementation of stream management areas (SMAs.)  SMAs at a minimum include the first 100 feet adjacent to perennial drainages and water bodies greater than ½ acre and the first 30 feet adjacent to other defined drainages and ponds greater than ½ acre.
Analysis of Effects:  Riparian Areas and Floodplains

The geographic boundary for this analysis section is the TMW analysis area (Compartments 906, 923-930, 950, 952, 982 and 983). 

Alternative 1:  No Action

Direct Effects 
A direct effect of management activities on water quality (riparian areas and floodplains) occurs when an activity places a pollutant directly into a watercourse.  Roads contribute more sediment to streams than any other land management practice (Gucinski et al., 2000). Stream crossings and some water diversion features serve as direct conduits for erosion from the road or road ditch directly into the channel.  The implementation of the No Action alternative would not provide road maintenance (other than routine) activities that would reduce sediment contributions.  Specific recommendations can be found in the TMW Travel Analysis Report.

Indirect Effects 
Indirect effects are those impacts from management activities that do not have a direct connection to the stream course.  Roads also provide an indirect source of sediment to the stream network.  The implementation of the No Action alternative would not provide road maintenance (other than routine) activities that would reduce sediment contributions.  Specific recommendations can be found in the TMW Travel Analysis Report.

Cumulative Effects
Implementation of the No Action alternative would continue the existing trends.  Cumulative effects as a result of sediment increases are in a low risk level for five of six watersheds, and in a moderate risk level for one watershed according to the ACE model (See “Water Resources and Quality” section, above).
Alternative 2:  Proposed Action and Alternate 3: Proposed Action without Herbicide
Direct Effects
A direct effect of management activities on water quality (riparian areas and floodplains) would be when an activity places a pollutant directly into a watercourse.  Road maintenance, construction and/or reconstruction, fireline construction and reconstruction and timber management activities, such as construction of skid trails, temporary roads and log landings, can result in increases in erosion and sedimentation.  While it is impractical to eliminate all soil from entering a stream, it is possible to limit it from directly entering streams through design and implementation of BMPs and (where necessary) monitoring and an adverse direct effect resulting from proposed management actions would be unlikely.  Refer to discussion for direct effects of the proposed treatment activities for “Water Resources and Quality.”

Indirect Effects 
Indirect effects are those impacts from management activities that do not have a direct connection to the stream course.  The indirect effects would include increased runoff and peak flows as a result of vegetation removal and compacted surfaces, which result from road and landing construction and from harvest activities.  Through mandatory implementation of Revised Forest Plan standards and (where necessary) monitoring, an adverse indirect effect resulting from these proposed management actions would be unlikely.  Refer to discussion for indirect effects of the proposed treatment activities for “Soil Productivity” and “Water Resources and Quality” for disclosure of indirect effects of proposed management activities to riparian and floodplains.

Cumulative Effects
By practicing a “light hand on the land” policy during all soil disturbance activities, adhering to mitigation measures common to all action alternatives and following all applicable Revised Forest Plan direction, riparian areas and floodplains would be protected.  Cumulative effects as a result of sediment increases are in a low risk level according to the ACE model.

Transportation & Infrastructure

In recognizing the sensitive nature of transportation and infrastructure, the ID Team decided to disclose a summary of the direct, indirect and cumulative effects for each alternative.

Existing Condition

Because of the location of the TMW, there is a relatively high road density.  Thirty six percent of roads within the watershed analysis area are of County, State or Private jurisdiction; 64 percent are of Forest Service jurisdiction.  The road system appears to meet a variety of both public and administrative needs.  There are approximately 82 miles of road (open and closed combined) in the watershed (private and national forest land).  Of all the classified (authorized) roads in the Two Mile Watershed, 88 percent are categorized as open and 12 percent are closed.  An open road is available for vehicular traffic by the public, whereas a closed road is not.  
Local residents mostly use the TMW national forest land for day use and road-related activities such as firewood gathering and recreation activities such as hunting, fishing, hiking, mountain biking and driving for pleasure.
Existing open road miles are more than the Revised Forest Plan objective established for wildlife purposes.  Approximately nine miles of unauthorized roads are located on national forest land and contribute to the existing open road density and impacts to water quality.  Possible cumulative effects of road density will be addressed and analyzed. 
The Revised Forest Plan for the ONF describes road density objectives for each MA.  The ONF measures road density (miles of road per square mile of area) by considering only open roads (permanent, local arterial and collector roads, regardless of jurisdiction) and designated OHV trails.  For the purposes of this analysis, road densities were calculated in this manner.  
The existing open road density for the watershed across all land jurisdictions is 2.15 miles/mile2 (2.09 miles/mile2 on National Forest System lands only), which exceeds the Revised Forest Plan standard of 1.0 mile per square mile for MAs 6, 9, and 14; and 0.75 mile per square mile for MA 17.
According to FSM 7712.1 – Roads Analysis, units are to use an authorized science-based roads analysis process, such as that described in the Miscellaneous Report FS-643 titled Roads Analysis:  Informing Decisions about Managing the National Forest Transportation System (USDA Forest Service, 2003).  This was the document used to perform a roads analysis for the TMW.

Analysis of Effects:  Transportation and Infrastructure

The geographic bounds for this EA include the transportation system within the TMW and portions of roads outside of the project area.  Timelines for measuring the effects would be until all activities proposed are completed.  

Alternative 1:  No Action

Direct, Indirect and Cumulative Effects 
There would be no change in the existing road system and access other than standard scheduled routine maintenance.  Existing trends would continue.  Improvements would not occur. 
Alternative 2:  Proposed Action and Alternative 3: Proposed Action without Herbicide
Direct, Indirect and Cumulative Effects 
Summary - Direct effects would include approximately 2 miles of unauthorized road being added to the road system database, 1 mile of unauthorized road closed, 8 miles of unauthorized road closed and decommissioned, 9 miles of permanent system road closure, 1 mile of new system road construction, 12 miles of road reconstruction, 1 mile of system road closed and decommissioned, and 35 miles of temporary road construction.  Emergency and regular road maintenance would be conducted on existing open roads.  The 23 stream crossings with culverts being replaced would be engineered with adequate fish passage structures.  The Proposed Action and Proposed Action without Herbicide alternatives would replace nonfunctioning culverts, which would have a positive indirect effect of reducing sediment from roads in the watershed.  The proposed transportation work would allow for timber harvesting, prescribed burning, silvicultural treatments, wildlife work as well as safe public access.  These activities would have a cumulative effect of improving the forest health, wildlife habitat and forest recreational opportunities.
Effects of Individual Actions 

System Road Construction – The Proposed Action and Proposed Action without Herbicide alternatives propose to construct approximately 1 mile of system road to accommodate access for management activities.  This road would be added to the system as a classified road, and closed to vehicular traffic after administrative use to protect soil, water and wildlife resources (by avoiding an increase in open road density.)
System Road Permanent Closure – Approximately 9 miles of open system road would be closed with a gate to protect soil, water and wildlife resources within the analysis area.  
System Road Reconstruction – Approximately 12 miles of existing open system road would be reconstructed to facilitate access and hauling of timber from stands proposed for commercial timber harvest and to reduce sediment and improve watershed condition.  

Temporary Road Construction – Approximately 35 miles of temporary road would be constructed to access and haul timber from stands proposed for commercial timber harvest.  After use, these temporary roads would be permanently closed with earthen berms and seeded.

Unauthorized Road, Added to System – Approximately 2 miles of unauthorized roads would be added to the system of classified roads.  

Unauthorized Road, Close and Decommission – Approximately 8 miles of unauthorized roads would be closed with an earthen mound, waterbarred and seeded to protect soil, water and wildlife resources within the watershed analysis area. 
Unauthorized Road, Close – Approximately 1 mile of unauthorized road will be closed with earthen berms and seeded.
System Road – Close and Decommission – Approximately 1 mile of system road will be officially closed and decommissioned with an earthen mound, waterbarred and seeded to protect soil, water and wildlife resources within the watershed analysis area. 

Road Maintenance – There are 21 miles of existing classified road (open and closed) that would require road maintenance prior to proposed treatments and throughout this watershed’s entry cycle to reduce sediment and improve watershed condition.  This maintenance includes slide and slump repair, surface blading, spot surfacing with gravel, maintenance of drainage structures, ditch cleaning and clearing the roadside of vegetation.  This is in addition to the regular scheduled maintenance (surface blading twice a year) to Forest Service roads 30, 176, 576, and 173.
The dominant social values associated with the TMW are hiking and mountain bike riding, dispersed camping, OHV, mainly 4-wheelers and dirt-bikes, hunting and driving for pleasure.  The development in this analysis area is expected to benefit these activities.  The proposed management would increase available habitat for wildlife, improve overall forest health and create and improve opportunities for enjoying the ONF on foot and bicycle.  The proposed actions are expected to be within acceptable limits of change to maintain the existing community lifestyle of this area.
Wildfire Hazards and Fuels

In recognizing the sensitive nature of wildfire hazards and/or fuels, the ID Team decided to disclose a summary of the direct, indirect and cumulative effects for each alternative.

National Direction

The Comprehensive Strategy
 addresses four principle goals and anticipated outcomes.  These goals and outcomes are summarized in table 14.

Table 14.  Goals and Objectives from National Fire Plan Comprehensive Strategy
	Goals
	Outcomes

	1. Improve Prevention and Suppression
	Fire fighter safety is paramount.  Educate property owners to reduce risk of fire.  Improve readiness of joint agency and local firefighter resources to protect communities and the environment from wildfire.  Reduce incidence of injury due to catastrophic wildfire.  

	2.  Reduce Hazardous Fuels
	Focus hazardous fuel removal where needs are greatest.  Strive to reduce risks to public health, communities and the environment.

	3.  Restore Fire Adapted Ecosystems
	Rehabilitate, restore, educate and monitor fire adapted ecosystems by utilizing all available tools to provide a healthy, sustainable ecosystem for future generations.

	4.  Promote Community Assistance
	Work with communities to promote greater participation and awareness of their role in protection.  Seek opportunities to better utilized products and outcomes associated with fuel reduction treatments.


Existing Condition

History and Fuel Loading

Historically, fire frequency in the Ouachitas’ ranged from 2-40 years with the lowest frequency occurring during the settlement period. Most actual frequencies are greater than the measured fire-return interval since only fires intense enough to produce scars are seen in the record; some low severity fires go undocumented in fire histories.  Fire suppression became a significant disturbance factor in the area in the 1930’s, as ownership of depleted farms and forestland reverted to State and Federal Governments.  After 70 years of effective fire suppression, the shortleaf pine forest of the Ozarks and Ouachita Mountains are no longer open and no longer support the grass and forb understory described as characteristic of those forests in earlier times (USDA Forest Service, 1999, pp 16-17).  Annual burning was also common throughout the shortleaf pine region after European settlement (Stanturf et al., 2002, pg 613).  

A description of the existing vegetative component of the TMW analysis area is provided in the “Vegetation” section of this chapter.

There are approximately 10.5 tons per acre of accumulated fuels available.
Fire Regime and Condition Class

A natural fire regime is a general classification of the role fire would play across a landscape in the absence of modern human mechanical intervention, but including the influence of aboriginal burning (Hann et al. 2004).  The majority of the TMW is within Fire Regime Group (FRG) I (LANDFIRE: LANDFIRE National Vegetation Dynamics Models 2007). Fire Regime Group I denotes a fire return interval (frequency) of 0-35 years, and a low severity.  
Fire Regime Condition Classes (FRCCs) are a qualitative measure describing the degree of departure from historic fire regimes resulting in alterations of key ecosystem components such as species composition, structural stage, stand age, canopy closure and fuel loading.  One or more of the following activities may have caused this departure:  fire suppression, timber harvesting, livestock grazing, introduction and establishment of exotic plant species, introduced insects and disease or other management activities.  Descriptions of condition classes are found in table 15 (Hann et al. 2004).  FRCC mapping completed in 2003 based on treatment history specific to the TMW, consideration of additional burning during the watershed analysis and fire history data indicated that 65% of the acres are currently in Condition Class 3, and 32% are in FRCC 2.  
Table 15.  Fire Regime Condition Class Descriptions
	Condition

Class
	Fire Regimes



	Class 1
	Fire regimes are within historical range, and the risk of losing key ecosystem components is low.  Vegetation attributes (species composition and structure) are intact and functioning within historical range.

	Class 2
	Fire regimes have been moderately altered from their historical range.  The risk of losing key ecosystem components is moderate.  Fire frequencies have departed from historical frequencies by one or more return intervals (either increased or decreased).  This results in moderate chances to one or more of the following:  fire size, intensity and severity, and landscape patterns.  Vegetation attributes have been moderately altered from their historic range.

	Class 3
	Fire regimes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.  Fire frequencies have departed form historical frequencies by multiple return intervals.  This results in dramatic changes to one or more of the following:  fire size, intensity, severity, and landscape patterns.  Vegetation attributes have been significantly altered from their historical range.


Analysis of Effects:  Wildfire Hazards and/or Fuels

The geographic boundary for the effects on wildfire hazards and fuels would be the entire TMW analysis area and the immediate forested areas surrounding sensitive areas noted in the ‘Air Quality’ effects section in this chapter.

Timelines for measuring the effects are current fuel and future fuel buildup for the next 10 to 15 year period.  

Alternative 1:  No Action

Indirect Effects

It is feasible that mortality due to insect outbreaks, disease and forest competition would increase, providing more hazardous fuels to the TMW.  As both surface and ladder fuels continue to increase, the ability of suppression tactics to protect resource investments, such as plantations would become more difficult.  The No Action alternative would be expected to have a higher risk of wildfires doing extensive damage to the surrounding environment.  Fires in untreated stands would display higher rates of spread and fireline intensities then treated stands.   This could lead to an increase risk for firefighters and the public.
Cumulative Effects 

Essentially no proposed activities would occur except those that are routine.  No prescribed fire fuel treatments would be implemented.  No existing dead and down fuels would be removed.  Using the First Order Effects Model (FOFEM, http://www.fire.org) to predict fuel loading in untreated stands, it is estimated that fuel loading for the Shortleaf Pine-Oak cover type could be as high as 10.5 tons per acre.  Suppression of wildfires would continue within the TMW analysis area as directed in the Revised Forest Plan.  Prescribed fire would not be permitted to meet resource objectives and consequently, there would be no direct effects on riparian areas from prescribed burning.

The cumulative effects of the No Action alternative would result in continuance and worsening of current vegetative and fire regime conditions within the TMW.  Without additional vegetation treatments that would remove or breakup existing fuel patterns, conditions would be set for the risk of larger and more intense wildfires due to fuel accumulation (Helms, 2006).
Alternative 2:  Proposed Action and Alternative 3: Proposed Action without Herbicide
Direct and Indirect Effects 

The existing fuel loading would be directly decreased by up to 7.0 tons per acre on the 9,618 acres proposed for fuel reduction prescribed burning after repeated burns.  Indirectly, the wildfire hazard would decrease on those same acres and would impede a wildfire’s catastrophic potential due to fuel load irregularity.
Suppression of wildfires would continue within the TMW as directed by the Revised Forest Plan.  Based on Mena Ranger District fire history, arson caused ignitions are the most common cause of wildfire in this area.  Based on this fire history, risk of ignition is expected to remain the same or increase because of the wildland urban interface and the numerous roads though the area.  The area through the TMW is well roaded, making it accessible to recreationists, hunters and other forest users.  Wildfire size and intensity would be reduced as a result of proposed timber harvest and prescribed burning (reduction of accumulated fuels) over the TMW analysis area because fuel loads would be reduced.  Such reduction would improve suppression strategies.
Prescribed fire would be applied through SMAs (MA 9) to facilitate greater prescribed burn objectives within the TMW analysis area.  Firing techniques would be employed to limit flame heights in most instances to less than four feet to reduce fire intensity, which would protect the forest floor from adverse impacts from heat.  In all other management areas prescribed fire would improve wildlife habitat diversity and reduce natural and activity-created fuels.  The ONF monitoring report mentions that on areas treated with prescribed fire, fuel loadings have been reduced to 2 to 3 tons per acre (USDA Forest Service, 2001, pg 16).

It is anticipated that wildfire conditions resulting from use of prescribed fire under Alternative 2 or 3 would be low-intensity, allowing direct attack at the head and flanks with hand crews; hand lines should stop the spread of fire.  Wildfires that burn into areas previously subjected to prescribed fire cause less damage and are controlled more easily (USDA Forest Service, 1989, pg 3).

Cumulative Effects 

As available fuel (woody debris and vegetation) are treated on a cyclic basis, the TMW analysis area could expect to be provided a higher level of protection from high-intensity wildfire as time progresses.  The rationale for this is based on reduction of vegetation and dead woody debris that influences wildfire intensity by regularly applying low-moderate intensity prescribed fire over a large forested area.  Fire intensity levels directly affect suppression capability and burn severity.  

Under Alternative 2 or 3, the expectation is that low-intensity wildfire can be maintained over much of the TMW analysis area if proposed treatments are applied.  It is also anticipated that the FRCC over some of the TMW would move from a FRCC 3 to a FRCC 2, and possibly a FRCC 2 to a FRCC 1.
Vegetation
This discussion focuses on vegetation, age-class distribution, species diversity and forest health as it relates to timber resources.  Vegetation is also discussed in other sections of this chapter including soil productivity, water resources and quality, fisheries and aquatics, wildlife, biological and scenery resources.  Refer to these sections for a more complete understanding of how each alternative would affect the Two Mile Watershed vegetative conditions and the resources dependent on vegetation.  In recognizing the sensitive nature of vegetation, the ID Team has decided to disclose a summary of the direct, indirect, and cumulative effects for each alternative.

Existing Condition

Age Class and Species Diversity

The stands proposed for treatment within the Two Mile Watershed are embedded in a forested mosaic of varying age stands with different species compositions (Table 16).  This 7th level watershed is likewise embedded in a vegetated mosaic on a much larger scale.

Shortleaf pine occurs in nearly pure stands on the warmer, south-facing slopes within the Two Mile Watershed, but does not occur naturally in large contiguous stands.  A significant number of hardwood species are associated with the shortleaf pine plant community.  Oak and hickory species are the most common, with post oak and blackjack oak generally occurring on poorer, dry sites.

Pine-hardwood forest types occupy slopes with a northern exposure as well as some lower slopes adjoining riparian plant communities that colonize floodplains, waterways and moist drainages.  The most notable drainages in this watershed include the Twomile and Sixmile Creeks.  Mesic hardwood forest types as well as the hardwood-pine forest type make a significant component of the overall forest in the Two Mile watershed.  Past disturbance events such as timber harvesting, weather, disease and insect infestations are evident in many places.  The overall health of the forest is good. 

In all pine stands within the analysis area a large component of hardwood trees species is present; whether in the overstory (highest layer of the canopy), midstory (a middle layer), or understory (within 1 to 10 feet of the ground) stratifications.  Tree tally for hardwoods vary widely ranging from 180 to 3,200 stems per acre.  The dominant hardwood tree species observed in the overstory canopy is oak.  In the midstory oak, hickory, and elm are common.  The understory layer consists of more oak and hickory along with maple, elm, flowering dogwood, holly, blackgum, ash, and greenbriar, among others.

Over the last one hundred years, a decline in fire occurrence has caused the Two Mile watershed analysis area’s understory to redevelop rapidly (USDA Forest Service, 1999).  In addition, much of the analysis area has been harvested in the recent past (less than 80 years) allowing more sunlight to reach the forest floor (in the short term) than would in a mature, non-managed forest.  As a result, shortleaf pine forest no longer support open, grass and forb understories characteristic of an earlier time (USDA Forest Service, 1999).  
The flush of growth allowed by the exclusion of fire and selective harvesting of trees has resulted in the present-day understory and midstory vegetation, which consists of more shade tolerant tree species like blackgum, sweetgum, and red maple.  These existing forests are generally more closed and less biologically diverse than open-pine and oak woodlands of the past (USDA Forest Service, 1999)

Table 16:  Current Age Class Distribution for the TMW

	Age Class
	Forest Type

	
	Pine
	Pine-hardwood
	Hardwood-Pine
	Hardwood
	Total Acres**
	Total Suitable Acres*
	Age-class percent of Total 

Suitable Acres**

	0-10
	867
	8
	18
	0
	893
	893
	11

	11-20
	548
	83
	51
	0
	682
	668
	9

	21-30
	1045
	55
	78
	116
	1294
	1146
	15

	31-40
	751
	125
	11
	14
	901
	901
	12

	41-50
	44
	72
	23
	0
	139
	96
	1

	51-60
	116
	35
	0
	12
	163
	89
	1

	61-70
	141
	144
	66
	0
	351
	199
	3

	71-80
	330
	642
	248
	1234
	2454
	498
	6

	81-90
	772
	651
	358
	841
	2622
	1023
	13

	91-100
	762
	1033
	304
	57
	2156
	1646
	21

	101-111
	780
	329
	142
	88
	1339
	596
	8

	112+
	0
	52
	218
	0
	270
	70
	1

	Total 
	6156
	3229
	1517
	2362
	13264
	7825
	100


* Suitable acres are approximate and consist of stands having a slope of less than 35 percent and that are set aside for timber production.

** Acres are approximate based on results from the XTools extension for AcrGIS and do not include wildlife openings, ponds or roads.

Mature Growth

There are approximately 4,440 acres of mature-growth 80 years and greater (USDA Forest Service 2005a, Part 2, pg 78 WF006) pine and pine-hardwood forest types totaling approximately 33 percent of the Two Mile watershed.  There are currently 448 acres of mature growth hardwood 100 years and greater (USDA Forest Service 2005a, part 21, pg 78, WF006).  The majority of hardwood trees in the Two Mile watershed falls in the 71-90 year old age classes – approaching mature growth.

Early Seral Conditions

There are approximately 660 acres of early seral habitat within the Two Mile Watershed.  This early seral habitat consists principally of lands that were acquired and are in the process of being reforested and a power line right of way that is also periodically maintained.  This comprises approximately eight percent of the suitable acres within the Two Mile Watershed.

Hard Mast Production

There are approximately 3,569 acres of hardwood and hardwood-pine forest types aged 

> 50 years within the Two Mile Watershed.  These hard-mast producing stands comprise approximately 27 percent of the total Two Mile Watershed Acres.

Retention and Recruitment of Hardwoods
There are approximately 3,879 acres of hardwood and hardwood-pine forest types within the analysis area.  These acres include the above mentioned 3,569 acres of hardwood and hardwood-pine forest types aged > 50 years.  These forest types comprise approximately 29 percent of the Forest Service acres within the analysis area.

Stand Vigor and Health

Overall stand vigor and health is fair.  Oak decline, which was prevalent in the recent past, has subsided and widespread insect infestations do not appear to be a major problem at this time.  However, information derived from stand examinations in pine and pine-hardwood stands did reveal an average basal area of over 114 square feet per acre which indicates overcrowding (see project file).  Many stands exceeded 100 square feet of basal area and also exceeded 70 years of age.  These conditions result in stress and reduction in vigor and health which increases susceptibility to insects and diseases.

Analysis of Effects: Vegetation

Alternative 1: No Action

Direct Effects

Age Class and Species Diversity

Under the No Action alternative, no management activities would occur.  At present, the imbalance in age classes would remain the same (see Table 16), as there would be no creation of early seral habitat through regeneration cuttings.  Natural disturbance would be the only potential for early seral conditions.

Due to the lack of thinning and regeneration cuttings, the canopy structure would remain closed for a period of 10 to 20 years longer.  As a result, woody vegetation would thrive, while herbaceous, shade-intolerant plants, and, in essence, species diversity would deteriorate.

Mature Growth
Mature growth vegetation (80 years or greater for pines and 100 years or greater for hardwoods) would thrive under the No Action alternative, as there would be no timber removal.

Early Seral Conditions

Due to the lack of thinning and regeneration cuttings, canopy structure would remain closed for a period of 10 to 20 years longer.  As a result, woody vegetation would thrive, while herbaceous, shade-intolerant plants and early seral conditions, overall, would deteriorate unless a natural disturbance (wind storm, tornado, ice, disease, insect infestation) takes place.

Retention and Recruitment of Hardwoods

There are approximately 3,879 acres of hardwood-pine and hardwood forest types in the watershed area.  Several of these stands are overstocked, thus not providing an adequate habitat for wildlife species.  The large oaks would continue to decline and die; the young oak would be out competed for growing space by the faster growing species.  These trends would continue under the No Action alternative.

Hard Mast Production

See above explanation under “Retention and Recruitment of Hardwoods.”

Stand Vigor and Health

In the absence of management activities, existing trend data show that stands in the watershed area would grow older and basal areas would become higher.  Hence, stand vigor and health would decrease due to greater competition for resources like water, nutrients and solar radiation.  

Indirect Effects

Age Class and Species Diversity

Mid to late successional age classes would revert to earlier successional age classes as a result of natural events.  Because of this natural creation of early seral conditions, species diversity would actually increase.  However, in the absence of management activities, this increase in diversity would be short-lived, as woody vegetation would eventually grow to such a height and density that it would out-compete shade-intolerant grasses and forbs for sunlight.

Mature Growth

Southern pine beetles (SPB) periodically pose threats to forest resources and generally attack older, densely populated stands that are stressed by drought conditions, poor soil conditions, absence of natural enemies or other factors.  About 68 percent of the forested acres within the Ouachita National Forest (ONF) and 71 percent of the watershed area are pine-dominated, and epidemic outbreaks of SPB pose a serious threat to this resource (USDA Forest Service  2005b, Chapter 3, pg 170).  Without any management activities like thinning or regeneration cuttings, mature growth pine and pine-hardwood forest types would become more susceptible to SPB infestations and actually decrease in acres.

Early Seral Conditions

Early seral habitat conditions would increase as mid seral and late seral pine and pine-hardwood forest types succumb to SPB infestations. 

Retention and Recruitment of Hardwoods

As overstory oaks disappear, less desirable hardwoods (with respect to wildlife), like blackgum, sweetgum and red maple, would fill the niche formerly occupied by white and red oaks.  As a result, existing trend data show that wildlife dependent upon hard mast like eastern gray squirrels, eastern wild turkey and whitetail deer would also decrease in numbers. 

Hard Mast Production

See above explanation under “Retention and Recruitment of Hardwoods.”

Stand Vigor and Health

Without management activities like thinning or regeneration cutting, existing trend data show that stand vigor and health would deteriorate and susceptibility to SPB infestations would increase.    

Cumulative Effects

No cumulative effects would occur as a result of the No Action alternative for any of the six elements addressed and existing trends would continue.

Alternative 2: Proposed Action

Direct Effects

Age Class and Species Diversity

The Proposed Action alternative would convert approximately 435 acres or 3 percent of the following forest types and age classes to an early seral age class within the watershed:

· Approximately 12 acres of pine forest type in the 71 to 80-year age class 

· Approximately 30 acres of pine forest type in the 81 to 90-year age class

· Approximately 52 acres of pine forest type in the 91 to 100-year age class

· Approximately 93 acres of pine forest type in the 101 to 111-year age class

· Approximately 107 acres of pine/hardwood type in the 71 to 80-year age class

· Approximately 49 acres of pine/hardwood type in the 81 to 90-year age class

· Approximately 92 acres of pine forest type in the 91 to 100-year age class

The watershed area would reflect the age class distribution and species diversity as demonstrated in the table 17.

Table 17.  Proposed Action Alternative Age Class Distribution for TMW

	Age Class
	Forest Type

	
	Pine
	Pine-hardwood
	Hardwood-Pine
	Hardwood
	Total Acres**
	Total Suitable Acres*
	Age-class percent of Total Suitable Acres**

	0-10
	1054
	256
	18
	0
	1328
	1328
	17

	11-20
	548
	83
	51
	0
	682
	668
	9

	21-30
	1045
	55
	78
	116
	1294
	1146
	15

	31-40
	751
	125
	11
	14
	901
	901
	12

	41-50
	44
	72
	23
	0
	139
	96
	1

	51-60
	116
	35
	0
	12
	163
	89
	1

	61-70
	141
	144
	66
	0
	351
	199
	3

	71-80
	318
	535
	248
	1234
	2335
	379
	5

	81-90
	742
	602
	358
	841
	2543
	944
	12

	91-100
	710
	941
	304
	57
	2012
	1502
	19

	101-111
	687
	329
	142
	88
	1246
	503
	6

	112+
	0
	52
	218
	0
	270
	70
	1

	Total 
	6156
	3229
	1517
	2362
	13264
	7825
	100


* Suitable acres are approximate and consist of stands having a slope of less than 35 percent and that are set aside for timber production.

** Acres are approximate based on results from the XTools extension for AcrGIS and do not include wildlife openings, ponds or roads.

After implementation of the Proposed Action alternative, forest types in the 0 to 10-year age class would increase by approximately four percentage points.  Forest types in the 71 to 80-year age class would decrease by approximately one percentage point.  Forest types in the 81 to 90-year age class would remain the dominant age class, but would decrease by approximately one percentage point.  Forest types in the 91 to 100-year age class would decrease one percent and in the 112+ year age class by one percent (see table 17).  

The Proposed Action alternative would not reduce any acres in hardwood-pine or hardwood forest types.  These forest types would remain intact along streams, drains and northern slopes in an effort to create diversity and retain mast areas for wildlife.  

However, understory hardwood vegetation in pine and pine-hardwood stands prescribed for regeneration cutting would be removed and/or reduced through the following site preparation treatments:  manual treatments, herbicide treatments, prescribed burning and firewood cutting.  Also removed during site preparation treatments would be those trees in the midstory and overstory that are in excess of the desired condition (5-15 BA per acre of large overstory hardwoods distributed throughout the stand(s) where available).  Overstory trees are favored when designating residual trees.  

Under the Proposed Action alternative, TSI treatments such as release and intermediate cuttings like commercial thinning would also alter species diversity of the watershed.  Under these treatments, some pine and hardwood tree species would be cut (or cut and removed in the case of commercial thinning) in order to reduce stocking and improve health of stands.  

Where available, retention of a diverse hardwood component in hard mast producing species such as oaks and hickories would occur.  However, in all treatments, the management objective would strive to maintain 10 to 30 percent of stems in hardwoods, primarily oaks and hickories.

Mature Growth

The Proposed Action alternative would remove approximately 316 acres of mature-growth pine from the 81+ year age classes and replace these acres in pine forest types aged 0 to 10 years (see Age Class and Species Diversity for “Proposed Action alternative”).  Compliance would be made with the Revised Forest Plan standard of 5 percent minimum or approximately 663 acres for “mature growth pine habitats (80 years or greater).”  The Proposed Action alternative would maintain approximately 4,063 acres or about 31 percent of mature-growth pine and pine-hardwood forest types within the watershed (USDA Forest Service 2005a, Part 2, pg 78, WF006).

The Proposed Action alternative would not affect the mature growth hardwood.  Approximately 663 acres of mature-growth hardwood habitats (100 years and older) are required to meet the Revised forest Plan standard of 5 percent by project area.  Currently, there are approximately 448 acres or 3 percent of mature-growth hardwood-pine within the watershed.  The remaining 215 acres of hardwood needed to meet the Revised Forest Plan would qualify as mature-growth hardwood in approximately 7 years. (USDA Forest Service 2005a, Part 2, pg 78, WF006).

Early Seral Conditions

In compliance with the Revised Forest Plan standard WF001, the Proposed Action alternative would regenerate approximately 435 acres of mature pine saw timber stands using a modified seed tree regeneration method.

The approximately 435 acres of modified seed tree regeneration cutting would constitute approximately 6 percent of the suitable acres in the watershed.  

Under the Proposed Action alternative, there would be no new wildlife openings.

Retention and Recruitment of Hardwoods

In compliance with Revised Forest Plan standard FR003, the Proposed Action alternative would base the hardwood sprout/seedling component objective (10 to 30 percent of stems in hardwoods, primarily oaks and hickories) on the composition of the stand prior to regeneration cutting (2005a, Part 2, pg 80, FR003).  No regeneration cutting would be performed in hardwood or hardwood-pine forest types located within the watershed area.  During intermittent cuttings in mixed pine-hardwood stands, hardwood retention would consist of approximately 30 to 50 percent of the hardwood component prior to harvest activities.
Hard Mast Production

The Proposed Action alternative would increase hard mast production by reducing basal areas and, thusly, competition for resources in those shortleaf pine and pine-hardwood forest types containing a hardwood component.  Hard mast production in hardwood and hardwood-pine forest types would increase too, but only slightly, as only prescribed burning would occur in these forest types.  In compliance with Revised Forest Plan standard WF003, the Proposed Action alternative would provide for and designate areas for mast production at the approximate rate of 27 percent of the project area (2005a, Part 2, pg 78, WF003).

Stand Vigor and Health

The Proposed Action alternative would reduce basal areas in stands by one of the following regeneration or intermediate cutting methods:

· Modified seed tree regeneration cutting method on approximately 435 acres.

· Commercial thinning on approximately 2,984 acres.

The regeneration cutting methods would occur mostly in older-aged pine and pine-hardwood forest types.  These stands have an approximate mean age of 90 years, which, by Revised Forest Plan standard, constitute mature-growth pine.  The Proposed Action alternative would reduce acres of mature-growth pine and pine-hardwood by approximately 316 acres and create environments favorable for establishment of regeneration (Smith, 1986).

Intermediate cuttings like commercial thinning would occur in shortleaf pine, and pine-hardwood forest types having a mean age of approximately 70 years.  These stands also have a mean basal area of approximately 114 square feet per acre.  Un-thinned stands contribute to slower diameter growth (Smith, 1986).  The Proposed Action alternative would reduce the basal areas of these stands by approximately 38 percent in the commercial thinning units, thereby, increasing growing space and stand vigor. 

Indirect Effects

Age Class and Species Diversity

By removing approximately 435 acres mature-growth pine habitat, the Proposed Action alternative would create as many acres of early seral habitat.  This, in turn, would benefit, although temporarily, early seral wildlife like the northern bobwhite and prairie warbler that thrive in the brushy habitats these areas provide.  Removal of immature and mature-growth pine habitat would also facilitate regeneration of these acres either naturally or artificially. Release treatments would reduce competing hardwood understory vegetation creating more growing space for desirable shortleaf pine and hardwood seedlings and saplings.

Mature Growth

See above explanation under “Age Class and Species Diversity.”

Early Seral Conditions

Additional early seral acres in the form of road closures would provide habitat for early seral wildlife like northern bobwhite and prairie warbler that thrive in the brushy habitats these areas provide.  The road closures would also reduce road density within the watershed area.

Retention and Recruitment of Hardwoods

Managing for hardwoods has potential to improve habitat conditions for hard mast dependent species like eastern gray squirrel, eastern wild turkey and whitetail deer.  This, in turn, would increase the amount of revenue coming into the local community through hunting.

Hard Mast Production

See above explanation under “Retention and Recruitment of Hardwoods.”

Stand Vigor and Health
Old age is the factor most frequently associated with SPB outbreaks.  Through regeneration cuttings, the Proposed Action alternative would reduce mature-growth pine forest types by 316 acres, thereby, decreasing susceptibility to SPB infestations and diseases within the watershed.

Un-thinned stands are also a factor associated with SPB outbreaks.  Through commercial thinning, the Proposed Action alternative would reduce the amount of un-thinned pine stands existing in the watershed area and, in effect, decrease its susceptibility to SPB infestations and diseases.  

Cumulative Effects

Age Class and Species Diversity

By removing timber, preparing sites for shortleaf pine regeneration, and reducing competing vegetation through prescribed burning and release treatments, the Proposed Action alternative, would cumulatively alter age class and species diversity within the watershed area.  However, these cumulative effects would be necessary in order to achieve desired conditions and accomplish management area prescription goals for the various management areas occurring within the watershed area.  The cumulative effects would be more beneficial than adverse.

Mature Growth

There would be no cumulative effects to mature-growth vegetation in the watershed area.  The effects, rather, would be direct and indirect, as no treatment other than timber removal would affect mature-growth vegetation.

Early Seral Conditions

There would be no cumulative effects to early seral vegetation in the watershed area.  The effects, rather, would be direct and indirect, as no treatment other than timber removal would affect early seral vegetation. The Proposed Action alternative would increase early seral conditions within the watershed area by about 435 acres.  However, none would remain in early seral conditions indefinitely.  

Retention and Recruitment of Hardwoods

The Proposed Action alternative, with timber removal, site preparation and release treatments, would cumulatively alter hardwood extent and abundance only in those pine, pine-hardwood and hardwood forest types scheduled for regeneration and intermittent cuttings.  However, within these treatment stands, post harvest stocking levels would be maintained at an approximate rate of 10 to 30 percent in pine dominated stands and 30 to 50 percent in mixed pine-hardwood stands receiving intermittent cuttings.  Stands receiving regeneration harvesting would maintain approximately 5 square feet of overstory hardwood basal area per acre in each stand.

Hard Mast Production

See above explanation under “Retention and Recruitment of Hardwoods.”

Stand Vigor and Health

By removing timber, preparing sites for shortleaf pine regeneration and reducing competing vegetation through prescribed fire and release treatments, the Proposed Action alternative, would cumulatively affect stand vigor and health within the watershed area by reducing competition, increasing growing space and preventing SPB infestations.

Alternative 3: Proposed Action without Herbicide

Direct Effects

Age Class and Species Diversity

Initially, direct effects would be similar to the Proposed Action alternative except that no herbicides would be used for stand establishment.

Mature Growth

Direct effects would be the same as for the Proposed Action alternative.

Early Seral Conditions

Direct effects would be the same as for the Proposed Action alternative.
Retention and Recruitment of hardwoods

Direct effects would be the same as for the Proposed Action alternative.
Hard Mast Production

Direct effects would be the same as for the Proposed Action alternative.
Indirect Effects
Age Class and Species Diversity

By removing approximately 435 acres mature-growth pine habitat, the Proposed Action without Herbicide alternative would create as many acres of early seral habitat.  This, in turn, would benefit, although temporarily, early seral wildlife like the northern bobwhite and prairie warbler that thrive in the brushy habitats these areas provide.  Removal of immature and mature-growth pine habitat would also facilitate regeneration of these acres either naturally or artificially. Manual release treatments would reduce competing hardwood understory vegetation creating more growing space for desirable shortleaf pine and hardwood seedlings and saplings, but release would take a greater number of entries compared to Alternative 2, and in many cases, depending on staff capacity for multiple stand entries, treatments would not achieve desired species composition.

All other indirect and cumulative effects would be similar to the Proposed Action alternative.
Biological
Effects on Biological Diversity

The following discussion provides a review and determination for MIS within and near the TMW analysis area and PETS species and their associated habitats possibly or potentially affected by the proposed action and/or alternatives. 

Management Indicator Species

Following passage of the NFMA in 1976, the Secretary of Agriculture, on the advice of the Committee of Scientists, promulgated regulations to guide development of plans for the National Forest System (36 CFR 219).  For fish and wildlife resources, among other things, these regulations at CFR 219.19 (a) (1) state:

“In order to estimate effects of each alternative on fish and wildlife populations, certain vertebrate and/or invertebrate species present in the area shall be identified and selected as management indicator species and the reasons for their selection will be stated.  These species shall be selected because their population changes are believed to indicate the effects of management activities.  In selection of management indicator species, the following categories shall be represented where appropriate:

Endangered and threatened plant and animal species identified on State and Federal lists for the planning area; Species with special habitat needs that may be influenced significantly by planned management programs; Species commonly hunted, fished or trapped; Non-game species of special interest; and Additional plant or animal species selected because their population changes are believed to indicate the effects of management activities on other species of selected major biological communities or on water quality.”

The MIS Revised Forest Plan selection process reviewed the ONF list of MIS, and concluded that 24 species as listed in table 17 were adequate to address the effects of management on fish and wildlife populations, their habitat needs as well as demand species and species of special interest.

Management Indicator Species Selected for this Project

The entire list of 24 MIS was reviewed and a subset selected as MIS for the TMW project.  MIS selected include five terrestrial species and six fish species.  Species with no known occurrence within the project area or lacking suitable habitat were not selected as MIS for this ecological assessment.

Table 17.  Management Indicator Species and primary reason for selection. The far right column indicates which Forest MIS species are selected for this project.  

	Common Name
	Scientific Name
	Primary reason(s) for selection
	Selected as MIS for Project

(Yes/No)

	Terrestrial MIS

	Northern Bobwhite 
	Colinus virginianus
	To help indicate effects of management on public hunting demand and to help indicate effects of management on the pine-oak woodland community
	Yes

	Eastern wild turkey
	Meleagris gallapavo
	To help indicate effects of management on public hunting demand
	Yes

	White-tailed deer
	Odocoileus virginianus
	To help indicate effects of management on public hunting demand
	Yes

	Red-cockaded woodpecker
	Picoides borealis
	To help indicate effects of management on recovery of this endangered species and to help indicate effects on management of shortleaf pine-bluestem woodland community
	No 

(Analysis area lacks suitable habitat conditions conducive to RCW)

	Prairie warbler
	Dendroica discolor
	To help indicate effects of management on early successional component of forest communities
	No 

 (Suitable habitat is not present within the analysis area and there are no known occurrence records.)

	Scarlet tanager
	Piranga olivacea  
	To help indicate effects of management on mature forest communities
	Yes

	Pileated woodpecker
	Dryocopus pileatus
	To help indicate effects of management on snags and snag-dependent species
	Yes

	Ponds and Lakes (No recreational lakes or ponds exist within the project areas) 

	Bluegill
	Lepomis macrochirus
	To help indicate management effects on health of ponds and lakes and demand for recreational fishing.
	No

 (No recreational lakes or ponds exist within the project areas)

	Redear sunfish
	Lepomis microlophus
	
	

	Largemouth bass
	Micropterus salmoides
	
	

	Arkansas River Valley Streams (Analysis area occurs outside of the Arkansas River Valley Ecoregion)

	Yellow bullhead
	Ameiurus natalis
	To help indicate effects of management on aquatic habitat and water quality in streams within the Arkansas River Valley Ecoregion.
	No

(Analysis area occurs outside of the Arkansas River Valley Ecoregion)



	Central stoneroller
	Campostoma anomalum
	
	

	Redfin darter
	Etheostoma whipplei
	
	

	Green sunfish 
	Lepomis cyanellus
	
	

	Longear sunfish
	Lepomis megalotis
	
	

	Gulf Coastal Plain Ecoregion Streams (Analysis area occurs outside of the Gulf Coastal Plain Ecoregion)

	Pirate perch
	Aphredoderus sayanus
	To help indicate effects of management on aquatic habitat and water quality in streams within the Gulf Coast Plain Ecoregion.
	No

(Analysis area occurs outside of the Gulf Coastal Plain Ecoregion)



	Central stoneroller
	Campostoma anomalum
	
	

	Creek chubsucker
	Erimyzon oblongus
	
	

	Green sunfish 
	Lepomis cyanellus
	
	

	Longear sunfish
	Lepomis megalotis
	
	

	Ouachita Mountain Ecoregion Streams

	Central stoneroller
	Campostoma anomalum
	To help indicate effects of management on aquatic habitat and water quality in streams within the Ouachita Mountain Ecoregion.
	Yes

	Johnny darter 
	Etheostoma nigrum
	
	No (Glover & Mtn. Fork Rivers only)

	Orangebelly darter
	Etheostoma radiosum
	
	Yes

	Redfin darter 
	Etheostoma whipplei
	
	No

	Northern studfish 
	Fundulus catenatus
	
	No

	Northern hog sucker
	Hypentelium nigricans
	
	No

	Green sunfish 
	Lepomis cyanellus
	
	Yes

	Longear sunfish
	Lepomis megalotis
	
	Yes

	Striped shiner 
	Luxilus chrysocephalus
	
	Yes

	Smallmouth bass
	Micropterus dolomieu
	
	Yes

	Channel darter 
	Percina copelandi
	
	No (Glover & Mt. Fork Rivers only)



	Forest-wide

	Smallmouth bass
	Micropterus dolomieu
	To help indicate the effects of management on meeting public fishing demand in streams
	No (not a demand species in this watershed)


Methodology Used Modeling MIS Forest Trends

Selected terrestrial MIS were modeled using the CompPATS wildlife model (Habitat Capability Model (HCM)) to compare habitat capabilities over the next decade (2010-2020) for each alternative.  Projected numbers of terrestrial MIS per square mile are listed in table 18 by alternative.  

In order to show future Forest-wide trends for modeled terrestrial MIS a comparison of habitat capability numbers projected for this project was made to the pre-existing habitat condition (baseline). First year projections are based on habitat conditions after initial project implementation and ten year projections are estimated ten years after initial project implementation. 

 Table 18.  Response of selected Management Indicator Species to alternative by decade of implementation.
	
	Management Indicator Species

	Alternative
	White-tailed Deer
	Pileated woodpecker
	Wild Turkey
	Bobwhite
	Scarlet Tanager

	
	Individuals per square mile  

	Alternative 1 – No Action

	Baseline
	16
	30
	6
	24
	29

	Project 1st year
	16
	30
	6
	24
	29

	Project at 10 years 
	14
	32
	6
	11
	29

	Alternative 2 – Proposed Action

	Baseline
	16
	30
	6
	24
	29

	Project 1st year
	24
	11
	7
	69
	20

	Project at 10 years
	14
	23
	4
	20
	22

	Alternative 3 - Proposed Action without Herbicides

	Baseline
	16
	30
	6
	24
	29

	Project 1st year
	24
	11
	7
	69
	20

	Project at 10 years 
	14
	23
	4
	20
	22


Effects Analysis on Terrestrial MIS Species

The analysis of effects discussion below is separated and organized as follows:  1) Terrestrial species are discussed before aquatic species are discussed; 2) Some species are lumped into species groups when effects are similar to effects on others; 3) Each species, or group of species, is discussed by alternative; and 4) Each alternative, direct, indirect and cumulative effects on each species or group of species is discussed.

Demand and Pine-Oak Woodland Species

Northern Bobwhite (Colinus virginianus)
The bobwhite was selected as a Demand Species indicator and also to indicate ‘Early Forest Stage Cover.’  It was selected because of its small game status, economic importance, preference for forest openings interspersed with timber for cover and the resulting edge and associated ecotones and use of brushy seral staged.

This species has experienced population declines across Arkansas due to decreases in early seral stage habitat, loss of agricultural lands and changes in agricultural practices.  Bobwhite call counts, Breeding Bird Survey data, and habitat capability measures for the ONF, all indicate declining bobwhite populations and declining habitat capability.  

Statewide spring bobwhite call counts have revealed a steady decline in bobwhites heard.  In the period between 1990 and 2007, birds heard per mile have varied from a high of 3.9 birds per mile in 1992 to a low of 1.6 birds per mile (1999-2001).  Breeding Bird Survey data from 1966 to 2006 also indicate a downward trend.  Bobwhites have declined 3.5 percent in the Ouachita region, 3.0 percent in Arkansas and a 3.0 percent range wide (Sauer et al., 2007).

Demand Species

Eastern Wild Turkey (Meleagris gallopavo)

The eastern wild turkey is a Demand Species selected because it is a game species with economic importance, and it uses a wide range of habitat types with habitat diversity including grass and forb openings interspersed with mast producing hardwoods.  

Turkey harvest, poults per hen and Breeding Bird Survey data indicate that long term trends in the turkey population is positive and the average habitat capability is relatively stable.  Although there are some variations in poult production and habitat capability from year to year, there is no reason to believe that this species is in danger of losing population viability or falling below desired population levels.  Indications are that it is doing well (USDA Forest Service, 2008). 

White-tailed Deer (Odocoileus virginianus)

White-tailed deer was selected as a Demand Species for its big game status, economic importance and its association with early successional seral stages, brushy stages, interspersed hardwoods and associated edges.

Based on annual spotlight survey data collected between 1990 to present, average deer density has varied from a low of 29 deer per square mile in 2001, to 65 deer per square mile in 2007.  The average density for the Forest for all years is 46 deer per square mile.  Deer harvest data has increased from a low of 4,995 in 1994 to over 20,000 deer in 2006 (USDA Forest Service, 2008).  Deer are widespread, abundant and increasing.  

Spotlight survey data and deer harvest data indicate an increasing population trend.  Habitat capability modeling exceeds the Forest Plan projections for every year in the period 1994-2007.  However, habitat capability also indicates a long term downward trend and is obviously at variance with results of the spotlight census and deer harvest data.  Declines in habitat capability estimates are related to decreases in the amount of even-age regeneration cutting that were adopted as part of the old 1990 Forest Plan and the fact that early successional habitats (any forest type age 0-10 years) are preferred by deer.  The habitat capability model places heavy weight on the value of early successional habitat for deer and gives lesser weight to thinning and prescribed burning.  In contrast to the declines in even age regeneration cutting, the acreage of thinning and the acreage of prescribed burning have increased significantly.  In view of the deer population and harvest data, it is apparent that these increases (thinning and burning) have offset the losses of early successional habitat for deer (USDA Forest Service, 2008). 

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct effects on northern bobwhite, eastern wild turkey and white-tailed deer, because no action would be taken.  This No Action alternative would have negative indirect effects on all three species due to the lack of early seral stage habitat created and maintained.  Under the No Action alternative, only events unrelated to human activities would create forestland openings used by these species.  

Affect on Forest-wide Population Trends:

The HCM indicates that quail habitat capability is low and would remain low under the No Action alternative.  This low habitat carrying capacity is due to the lack of available early seral habitat within the analysis area and the gradual loss of existing early seral habitats (through natural succession of plant communities) within the analysis area.  This low level of habitat capability is likely to remain low within the project area and would not be expected to significantly change without the influence of stochastic events (e.g. insect invasion, tornado and wildfire).  Such events would be the controlling factor for creation of early seral habitats upon which this species dependent.  Cumulatively stochastic events may benefit habitat capability for quail but potential benefits are highly variable and unpredictable.  The HCM indicates trends for white-tailed deer would be the same as for quail.

Turkey habitat capability as predicted by the model would be expected to remain stable over the next decade due to this species dependence on mature forest conditions.  The No Action alternative would not change existing conditions allowing existing forested communities to mature thus benefiting this species.  No cumulative impacts are anticipated that would affect forest-wide trends.

Alternative 2:  Proposed Action 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering, manual or mechanical timber stand improvement and wildlife stand improvement)

For quail and turkey, direct impacts from the various proposed vegetation treatments could come in the form of trees being felled on nests or increased logging disturbance causing abandonment of nests.  However these potential direct impacts would be minimal since only a small portion of the analysis would be impacted.  Re-nesting would also likely occur in most situations of disturbance thus offsetting overall losses in brood production.  Proposed treatments would not pose any direct impact to white-tailed deer.  

Noise disturbance from felling and removal of timber would likely cause deer, quail and turkey to temporarily move to adjacent habitats unaffected by the proposed actions.  These indirect impacts would be short in duration and effected individuals would be expected to move back into treated areas post harvest.  

The Proposed Action alternative calls for the creation of several areas of early seral stage habitat.  All proposed timber treatments would open up the canopy, allowing sunlight penetration to the forest floor, and an increase of soft mast, grasses and forbs essential to quail, turkey and deer.  Overall the proposed actions would create a variety of habitats (foraging, nesting, brooding, fawning, escape cover etc.) within the home ranges of these species.  Habitat benefits derived form the various harvest treatments would depend directly on the size and type of harvest.  Treatments like thinning, modified seed tree and woodland restoration treatments would provide more long term habitat benefits due to their size and varying landscape attributes (soil types, moisture gradients, slope aspects).  Given the proposed treatments it is likely that the Proposed Action alternative would provide long term indirect benefits for deer, quail and turkey populations within the analysis and adjacent areas for a least the next 5-10 years in timber harvest areas and indefinitely in woodland restoration areas.  

Timber Stand Improvement and Bee Mountain Fire Tower Maintenance by Herbicide 

A mixture of herbicides containing active ingredients imazapyr and triclopyr would be used if needed in shortleaf pine release and site preparation treatment areas.  Herbicides are applied at the lowest rate effective in meeting project objectives and according to guidelines for protecting human (National Research Council, 1983) and wildlife health and the environment (United States Environmental Protection Agency, 1986).  No class B, C or D chemical (see Glossary) may be used on any project without prior approval from the Regional Forester.  Approval would only be granted if a site-specific analysis shows that no other treatment would be effective and that all adverse health and environmental effects will be fully mitigated.  Application rate and work time must not exceed levels that pose an unacceptable level of risk to human or wildlife health.  If the rate or exposure time being evaluated causes the Margin of Safety (MOS) or the Hazard Quotient (HQ) computed for a proposed treatment to fail to achieve the current Forest Service Region 8 standard for acceptability, additional risk management must be undertaken to reduce unacceptable risk to acceptable levels or an alternative method of treatment must be used (see Risk Assessments found on Forest Service website: www.fs.fed.us/foresthealth for specific details on each herbicide).

Bobwhite often prefer to nest in habitats with open ground and minimal vegetation coverage (Rosene, 1984).  Early seral habitats with dense vegetation such as site preparation and TSI/WSI areas often do not provide good foraging or nesting habitat for quail; thus, they would be less likely impacted by herbicide application.  Herbicide treatment for site preparation and TSI/WSI increases the openness of these areas and may be “beneficial” to nest site selection.  Although herbicides used for these treatments have been shown to be slightly toxic to birds, reproductive studies have shown that there are no reproductive effects on bobwhite at dietary levels (Syracuse Environmental Research Associates, Inc., 2004a and 2003).  Toxicity data for quail have also shown that realistic dose estimates from contact with imazapyr and triclopyr in treated areas would be significantly lower than the LD50 estimates based on laboratory species tested (Syracuse Environmental Research Associates, Inc., 2004a and 2003).  Currently, there is no available toxicity data specifically for eastern wild turkey.  However, based on available toxicity data for the mallard duck (another large bodied bird); results would infer that no reproductive effects would be incurred by eastern wild turkey foraging or nesting in treatment areas (Syracuse Environmental Research Associates, Inc., 2004a and 2003). 

Imazapyr and triclopyr are considered relatively non-toxic and moderately toxic to mammals respectively.  Studies conducted on small mammals and humans exposed to imazapyr showed no gross adverse health effects caused by the use of imazapyr for vegetation management (Syracuse Environmental Research Associates, Inc., 2004a).  Similar studies conducted on the toxicity effects of triclopyr have shown that no adverse health effects are caused by use of this herbicide and that triclopyr does not bioaccumulate in animal tissues (Syracuse Environmental Research Associates, Inc., 2003).  

No direct, indirect or cumulative impacts to deer, quail or turkey are anticipated from the use of herbicides in site preparation and/or seedling release treatment areas.

Non-native Invasive Weed Treatments by Herbicide 
Herbicide treatments would normally be applied to locations of non-native invasive plant species within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet).  These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.

Application methods for non-native invasive species eradication would include:  1) foliar spray, which involves application of herbicide to foliage; and 2) herbicide mix, imazapic, may be mixed with triclopyr, glyphosate and an adjuvant for increased control.  Application of foliar-spray methods would be made during the spring and summer seasons when vegetation is green and growing.

Toxicity data for quail have also shown that realistic dose estimates from contact with glyphosate and triclopyr in treated areas would be significantly lower than the LD50 estimates based on laboratory species tested (Syracuse Environmental Research Associates, Inc., 2006 and 2003).  Imazapic is also shown to be non-toxic in dietary and reproductive studies in bobwhite (Syracuse Environmental Research Associates, Inc., 2004a).  Currently there is no available toxicity data specifically for eastern wild turkey.  However, based on available toxicity data for the mallard duck (another large bodied bird); results would infer that no reproductive effects would be incurred by eastern wild turkey foraging or nesting in treatment areas (Syracuse Environmental Research Associates, Inc., 2006, 2004a and 2003). 

Glyphosate, imazapic and triclopyr are considered relatively non-toxic and moderately toxic to mammals respectively.  Risk assessment studies conducted on small mammals and humans showed no gross adverse health effects caused by the use of these herbicides for vegetation management (Syracuse Environmental Research Associates, Inc., 2006, 2004a and 2003).  Similar studies conducted on the toxicity effects of triclopyr have shown that no adverse health effects are caused by use of this herbicide and that triclopyr does not bioaccumulate in animal tissues (Syracuse Environmental Research Associates, Inc., 2003).  

Wildlife Opening Rehabilitation

Wildlife opening rehabilitation would increase and enhance the amount of available early seral habitat for these species within the watershed and provide areas of high nutrient forage as well as fawning and nesting habitat.  Overall, these proposed wildlife treatments would have direct, indirect and cumulative impacts similar to proposed vegetation treatments.        

Fish Passage and Stream Restoration 
Since proposed treatments would not alter habitats preferred by these species no direct, indirect or cumulative impacts are anticipated.
Bat Box Installation

Rocket box style bat boxes would be placed along ridges, flood plains and mid-slopes to provide summer roosting habitat and possible maternity roosting sites for tree roosting bat species.  There would be no direct, indirect or cumulative impacts to MIS species.  

Prescribed Burning (Fuel reduction, site preparation and fire restoration treatments)

Prescribed burning would occur in both growing and non-growing seasons.  Direct impacts to deer, quail and turkey are unlikely since these species are highly mobile and would be able to avoid burns.  There is the potential for turkey and quail nest to be lost if burns occur during nesting periods.  This potential impact however would be limited in scope considering only a small portion of the available nesting habitat within the analysis area would be burned at any one time.   Indirect affects of prescribed burning would be to consume woody debris allowing early forest stage and demand species easier access to browse.  Burning would also encourage growth of herbaceous browse which is essential for growth and development of these MIS species.  Deer especially are dependent on crude protein found in herbaceous browse for growth and antler development.  Cumulative effects of prescribed burning would provide enhanced foraging, nesting and fawning and cover habitats. 

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
Approximately 21 miles of system and unauthorized roads would be permanently closed, and/or decommissioned.  Proposed road closures would be used to protect wildlife, soil and water resources.  Methods of closure would range from blocking road entrances (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring, and restoring natural slopes. 

No direct impacts to deer, quail and turkey are anticipated since actions would be to close currently open roads.  Indirect benefits would be likely since proposed actions would provide linear flight and travel corridors and linear foraging areas.  Cumulatively the proposed action would increase the amount of suitable foraging areas in the analysis area for the next 5-10 years as permanently closed and decommissioned roads are reclaimed by surrounding habitats.  

Mine/Cave Closure
No direct, indirect or cumulative effects to MIS species are anticipated since actions would occur directly in mine openings.

System Road Construction – Reconstruction -Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction and Road Aggregate Development (Shale Pit)
Direct, indirect and cumulative impacts would be the same as those determined for proposed timber management and road closure treatments.

Dispersed Campsite Closure/Rehabilitation

Direct, indirect and cumulative impacts would be the same as those determined for road closure and decommissioning.

Affect on Forest-wide Population Trends:
The CompPATS habitat capability model indicates that selection of this alternative would maintain or increase local quail, deer and turkey habitat carrying capacities over the first decade.  The Proposed Action alternative would have no long term effects on Forest-wide population trends for these species.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon northern bobwhite, turkey and deer and their preferred habitats from the lack of herbicide use.  Direct, indirect and cumulative effects from the other proposed treatments and actions would be the same as in the Proposed Action alternative. 

Effect on Forest-wide Population Trends:

Actions proposed under the Proposed Action without Herbicide alternative would have the same effect on bobwhite, turkey and deer populations as the Proposed Action alternative.  

Snag Dependent Species

Pileated Woodpecker (Dryocopus pileatus) 

The pileated woodpecker is a snag dependent and mature forest management indicator species.  It is a member of the cavity nesting, tree trunk probing, insectivore guild, prefers dense, mature to over mature hardwood, hardwood-pine and mature pine forest types.  The most important characteristics of forests used by pileated woodpeckers are forest contiguity, mature trees and snags, openness of forest floor, amount of decaying wood litter, and a relative humidity that promotes fungal decay and the ant, termite, and beetle populations upon which these birds feed (Bull and Jackson, 1995).  Pileated woodpeckers are a primary excavator of cavities important to obligate secondary cavity nesters, and are a key indicator for the retention of a complete community of cavity nesting species.  Nest cavities are constructed by both sexes usually in dead limbs and trunks in areas that are shaded most of the day.  Nest tree species and size vary but most are in trees larger than 15 inches (38 cm) diameter at breast high (dbh) with entrances ranging from 16-69ft (5-21m) above the forest floor (Bushman and Therres, 1988).  The diet of pileated woodpeckers consists mainly of insects (70 percent), especially carpenter ants, insect larvae, and wood-boring beetles.  Additional food items include other insects, fruits and berries, hard mast (acorns) and seeds of sumac (Hamel, 1992; DeGraaf et al., 1991).

Breeding Bird Survey, Landbird monitoring and the Phase II research data are sources for evaluating population trends for this species.  The Breeding Bird Survey data indicate a slight downward trend of -0.6 percent in the period of 1966-2006, but a positive trend of 1.25 percent for the data from the 1980 to 2006 period, for the Ouachita Mountains.  Habitat capability modeling and Landbird monitoring data show an overall increasing trend from 1997-2007 (USDA Forest Service, 2008).  The Phase II research on the occurrence and abundance of pileated woodpecker within pine and pine-hardwood habitat types also indicates an upward trend in pileated woodpecker numbers within these habitats on the Forest.    These positive trends indicate that this species is doing well and conditions would continue to improve as unmanaged hardwoods and hardwood-pine stands are allowed to age.  The Pileated Woodpecker and its habitat appear to be secure within the Ouachita NF (USDA Forest Service, 2008).

Mature Forest Community Species

Scarlet Tanager (Piranga olivacea)

The scarlet tanager is a mature forest management indicator species, a Neotropical migrant and an international species of concern.

The scarlet tanager migrates into Arkansas from the south in spring, becoming a “common summer resident in extensive upland woods” in the Ouachita Mountain region; higher elevations result in higher populations of scarlet tanager (James and Neal, 1986).  Males arrive in breeding areas in April and May, and establish territories several days before females arrive.  Once females arrive and mate selections are made, they choose a nesting site and construct the nest alone (Isler and Isler, 1987).  Nests are typically placed in a leaf cluster, on a horizontal limb, where there is a clear unobstructed view of the ground, and with clear open flyways from adjacent trees to the nest (Senesac, 1993; Hamel, 1992; DeGraff et al., 1991).

Habitats include deciduous forest of various types, pine-oak woodlands, parks, orchards, and large shade trees in suburban areas (Senesac, 1993; Bushman and Therres, 1988; Isler and Isler, 1987).  Scarlet tanagers are most common in areas with closed canopy, a dense understory with high shrub diversity, and little ground cover (Bushman and Therres, 1988).  Tanagers are insectivorous during the breeding season feeding on prey items such as aphids, weevils, woodborers, leaf beetles, cicadas, scale insects, dragonflies, ants, termites, caterpillars, moths, parasitic wasps and bees.  Foraging often occurs mid-canopy with frequent sallies into the air to catch flying insects.  From late summer through winter tanagers consume fruits and berries, perhaps to buildup fat reserves for fall migration (Prescott, 1965).

Ouachita NF Landbird point data, Breeding Bird Survey data, and Habitat capability data all support an increasing trend for the Scarlet Tanager.  Landbird point data collected from 1997 – 2007 and Habitat capability modeling from 2003-2007 indicate an overall positive trend for the Scarlet Tanager.  Breeding Bird Survey data indicate a trend of gradual increase, but there is no statistically significant increasing trend of 0.89 percent for 1966 – 2006, for the Ozark-Ouachita Plateau.  Phase II data has yielded empirical data on the occurrence and abundance of the scarlet tanager within pine and pine-hardwood portions on the Forest.  These data show support of scarlet tanager trends in the long term Breeding Bird Survey data for the Ozark-Ouachita Plateau.  This species appears to be secure within the Forest as a whole. The continued long-term viability of this species is not in question.  With the maturing of over 480,000 acres of hardwood and hardwood-pine and designated pine old growth habitats, the continued availability of adequate habitat is secure (USDA Forest Service, 2008).

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 
No direct effects on pileated woodpecker or scarlet tanager would occur under the No Action alternative.  Selection of this alternative for the most part would have positive indirect effects on populations of pileated woodpecker and scarlet tanager.  These two species prefer mature forest habitats.  Selection of the No Action alternative would prevent timber harvest, allowing the forest to continue to age.  As a result, the older forests preferred by these species would continue to grow and mature.  A foreseeable negative indirect effect on these two MIS could occur under this alternative.  Older pine forests are more susceptible to damage from southern pine beetle.  Trees killed by pine beetles could lead to catastrophic wildfires.  The combination of pine beetles and/or wildfires could foreseeably have negative indirect effects on pileated woodpecker and scarlet tanager if significant acreages of trees are killed by these events.

Effect on Forest-wide Population Trends:

The CompPATS Habitat Capability model indicates that local habitat capabilities for pileated woodpecker and scarlet tanager would remain stable and perhaps increase under this alternative.  Forest-wide population trends for these species would be positive.

Alternative 2:  Proposed Action 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Selection of the Proposed Action alternative would result in direct effects to pileated woodpecker and scarlet tanager.  These species could lose active nests if harvest is conducted during the nesting season, but adults would be expected to move to undisturbed habitat and perhaps re-nest.  The Proposed Action alternative, which includes site preparation, hand planting, modified seed tree harvest, commercial thinning, timber and wildlife stand improvement treatments, would have both negative and positive indirect effects on pileated woodpecker and scarlet tanager.  Proposed treatments would remove trees from the landscape and could potentially remove most of the upper tree canopy.  Since both of these species prefer closed canopy forest they would be expected to abandon those portions of the harvest area with little or no closed tree canopy.  However, standards and guidelines established in the Revised Forest Plan (2005a) for the retention of hardwoods and snags in harvest areas would mitigate impacts to pileated woodpecker and scarlet tanager foraging and nesting habitats.  Fallen trees and snags created as a result of proposed actions would also enhance foraging and nesting habitat opportunities for pileated woodpecker.  The Proposed Action alternative would also improve future nesting and foraging habitat for scarlet tanager by helping to improve health and vigor of oak/hickory forest communities as a result of decreased competition.  The HCM indicates that viable populations of pileated woodpecker and scarlet tanager would be maintained locally under the Proposed Action alternative.

Timber Stand Improvement and Bee Mountain Tower Maintenance by Herbicide 

The direct, indirect and cumulative effects of herbicide application for the control of vegetation in site preparation and TSI areas would have little or no impacts on pileated woodpecker or scarlet tanager.  The only direct, indirect and cumulative impacts to pileated woodpecker and scarlet tanager would concern the temporary loss of fruits and berries that make up their annual diet.  Vegetation impacted by herbicide treatment is not typically used as foraging substrate by pileated woodpeckers because it decomposes rapidly and does not host preferred insect prey species.  Since scarlet tanagers are primarily mid-to-upper canopy foragers it is unlikely that effects of herbicide application would be encountered.  However, tanagers feed on a wide variety of insect prey, many of which spend time in or traveling through understory vegetation where herbicide application would occur.  Although scarlet tanagers may consume some insect prey that has been exposed to herbicide treatments the realistic dose estimates for such exposures would be insignificant. Toxicity data for birds has shown that realistic dose estimates from contact with triclopyr are significantly lower that LD50 estimates and that consumption of such prey would not negatively affect this species (Syracuse Environmental Research Associates, Inc., 2003).  Likewise Imazapyr toxicity studies have not shown any adverse affects on birds or their reproductive capability (Syracuse Environmental Research Associates, Inc., 2004a).  

Non-Native Invasive Weeds Treatments by Herbicide
Direct, indirect and cumulative impacts to pileated woodpecker and scarlet tanager would be same as those timber stand improvement by herbicide.

Wildlife Opening Rehabilitation 

Existing wildlife openings would be restored to remove invading woody vegetation and non-native plant species.  These openings currently do not provide foraging or nesting habitat for pileated woodpecker or scarlet tanager and thus no direct, indirect or cumulative impacts to pileated woodpecker or scarlet tanager are anticipated.

Fish Passage and Stream Restoration

Since proposed treatments would not alter habitats preferred by these species no direct, indirect or cumulative impacts are anticipated.

Bat Box and Mine/Cave Installation

No direct, indirect or cumulative effects to MIS species are anticipated since actions would occur directly in mine openings and Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.

Prescribed Burning (Fuel reduction, Site preparation and fire restoration treatments)

Direct, indirect and cumulative impacts to pileated woodpecker and scarlet tanager would be the same as those for timber management treatments.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
Approximately 21 miles of system and unauthorized roads would be permanently closed, and/or decommissioned.  Proposed road closures would be used to protect wildlife, soil and water resources.  Methods of closure would range from blocking road entrances (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring, and restoring natural slopes. 

No direct impacts to scarlet tanager and pileated woodpecker are anticipated since actions would be to close currently open roads, reassign designation of existing roads and rehabilitate impacted areas.  Indirect benefits would be likely since proposed actions would provide linear flight and travel corridors.  No cumulatively impacts are anticipated. 

System Road Construction – Reconstruction -Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction and Road Aggregate Development (Shale Pit)
Direct, indirect and cumulative impacts would be the same as those determined for proposed timber management and road closure treatments.

Dispersed Campsite Closure/Rehabilitation

Direct, indirect and cumulative impacts would be the same as those determined for road closure and decommissioning.

Effect on Forest-wide Population Trends:

The CompPATS Habitat Capability model projects that the Proposed Action alternative would initially decrease local habitat capability for the pileated woodpecker and scarlet tanager then increase to slightly below current baseline levels over the next decade.  The Proposed Action alternative would have no measurable effects on Forest-wide trends of pileated woodpecker or scarlet tanager over the next decade.

Alternative 3:  Proposed Action without Herbicide  

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon scarlet tanager or pileated woodpecker and their preferred habitats from the lack of herbicide use. Direct, indirect and cumulative effects from the other proposed treatments and actions would be the same as in the Proposed Action alternative. 

Effect on Forest-wide Population Trends:

Effects on forest-wide trends for the Proposed Action without Herbicide alternative would be the same as the Proposed Action alternative.

Aquatic MIS

Four of the five aquatic MIS categories as listed in table 17 do not occur within the proposed treatment areas and thus were not selected for further analysis.  The only aquatic community found within the TMW analysis area is the Ouachita Mountain Ecoregion.   

Five fish MIS of the Ouachita Mountain Ecoregion have no known occurrences in the drainages involved in the TMW analysis area, either at the project site, or downstream.  As a result, they were not selected as MIS.  They are channel darter, johnny darter, redfin darter, northern studfish and northern hog sucker (Mena/Oden stream survey data 1994-2008; Robison and Buchanan, 1988).  

The six fish species selected for this project [central stoneroller (Campostoma anomalum), green sunfish (Lempomis cyanellus), longear sunfish (Lempomis cyanellus), orangebelly darter (Etheostoma spectabile), smallmouth bass (Micropterus dolomieu) and striped shiner (Luxilus chrysocephalus)] represent a variety of niches filled by fish species in the Ouachita Mountain Ecoregion.

Robison and Buchanan (1988) provide habitat descriptions below for the eight fish MIS selected for this project.  “The central stoneroller inhabits small, generally clear streams with gravel, rubble, or exposed bedrock substrates . . . . [and] is often the most abundant species in small, clear upland streams.  The green sunfish is a highly adaptable species and can be found in almost every type of aquatic habitat in Arkansas.  The longear sunfish also occurs in many aquatic habitats, but is most abundant in small, clear, upland streams with rocky bottoms and permanent or semi-permanent flows.  The orangebelly darter occurs in a variety of habitats from small, gravelly, high-gradient streams to larger more sluggish lowland rivers.  The smallmouth bass is mainly an inhabitant of cool, clear mountain streams with permanent flow and rocky bottoms.  This species is common only on the southern part of the ONF.  The smallmouth bass is more intolerant to habitat alteration than any of the other black basses, and it is especially intolerant of high turbidity and siltation.  Basin Area Stream Survey data on the ONF indicate that both site occurrence percentages and population densities are similar between reference and managed watersheds.  This implies that Forest Service management activities are having no adverse effects on smallmouth bass populations.  The striped shiner tends to prefer small to moderate-sized streams with permanent flow, clear water and rocky or gravel substrates.  It prefers some current but tends to avoid strong currents.” 

Effects on central stoneroller, green sunfish, longear sunfish, orangebelly darter, smallmouth bass and striped shiner

The effects of the alternatives to aquatic species will be addressed as a group with a few individual comments below as appropriate.

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 
Aquatic habitats are protected under all alternatives by management standards in the Revised Forest Plan.  The No Action alternative would have no directs affects on MIS fish species.  Indirect and cumulative effects to MIS fish species under the No Action alternative would continue to contribute sediments to streams from current road use and maintenance levels, roads needing repairs/closures and stream crossings creating barriers to aquatic organism passage.  Also approximately two miles of stream and riparian habitat along Two Mile creek would continue to degrade, impacting water quality and habitat.  

Effect on Forest-wide Population Trends:

Implementation of the No Action alternative would have no impact on future Forest-wide trends for these species.

Alternative 2:  Proposed Action 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

None of the proposed timber management actions are expected to have any direct, indirect, or cumulative effects on aquatic MIS fish species.  Each of these fish, and all aquatic habitats used by these species, are currently protected by SMA, as defined in the Revised Forest Plan (2005a).  

Timber Stand Improvement by Herbicide 

The use of herbicides in site preparation and TSI/WSI treatment areas is not likely to have any direct, indirect or cumulative affects on MIS fish species.  All streams perennial and intermittent would be protected by streamside management, herbicide application buffers.  Buffers are to be clearly marked before treatment so applicators can easily see and avoid them (Revised Forest Plan, 2005a).
Wildlife Opening Rehabilitation, Bee Mountain Fire Tower Restoration/Maintenance and Road Aggregate Development (Shale Pit)

Proposed treatments would have no direct, indirect, or cumulative impacts on MIS fish species because all proposed treatment sites are located outside streamside buffer zones and would not contribute to any potential stream impacts.

Non-Native Invasive Species Eradication by Herbicide and Manual 
Treatments (manual or herbicide) would be applied to all areas identified as needed for elimination of non-native invasive weeds (e.g., tall fescue, sericea lespedeza).  

A mixture of herbicides containing the active ingredients imazapic, glyphosate and/or triclopyr would be used to eradicate non-native invasive species encroaching wildlife openings and roadways (fescue, sericea).  This mixture provides for control of undesired non-native invasive plant species and aids in the release and establishment of desirable grassland plant species. 

Manual treatments would include prescribed fire, mowing or weed eating and manual uprooting. 

Direct effects to MIS fish species could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities but are not likely due to; approximately 99% of the NNIS treatments occurring outside streamside management area protection buffers and habitats, no aquatic herbicide applications would occur, and following RFP protections and conservation measures:

The RFP only allows herbicide use within MA 9 for control of vegetation on dams or for control of invasive and/or exotic species.  Only a non-soil active herbicide with appropriately labeled formulation for both aquatic and terrestrial site use would be used.  Also, no herbicide is to be aerially applied within 300 feet, or ground-applied within 60 feet of any threatened, endangered, proposed, or sensitive plant.   RFP exceptions provide for treatment using herbicide when necessary to protect the PETS plant or to prevent the loss or significant degradation of its habitat (HU010).  As part of implementation, each site proposed for treatment would be evaluated for the presence of PETS species and for determining the best treatment method.  No indirect or cumulative effects are anticipated.
Fish Passage Restoration 

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area which are currently barriers to aquatic organism passage.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is possible that individual fish downstream of proposed restoration sites might be indirectly impacted by increased sedimentation during any construction activities.  However, removal/replacement of barriers would restore free migration of fish throughout the stream habitat.  In an effort to avoid impacts to sensitive fish species all restoration work would take place during low flow periods thus limiting potential for any impacts to downstream populations.  No direct or cumulative impacts are anticipated due to the limited scope and short duration of work involved.

Stream Restoration

Currently two miles of perennial stream are being severely impacted by illegal OHV/ATV traffic and dispersed campsites in an along Two Mile creek.  The proposed action alternative would permanently close the illegal trails, and reestablish eroding stream-banks as well as restore in-stream structure and riparian vegetation.  Eroding stream-banks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched.  
It is hoped that through restoration efforts the Forest Service would be able to restore streambank stability, vegetation and to limit recreational activities to those activities that are ecological sound.  This preferred alternative would have no direct impacts to MIS fish species.  It is possible that the proposed restoration project would have indirect impacts but these impacts would be temporary and short in duration.  Cumulatively, the preferred alternative would benefit MIS fish species by reducing stream siltation and sedimentation and improving water quality. 

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to MIS species are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulative impact these fish species or their habitats.

Dispersed Campsite Closure/Rehabilitation

Four dispersed campsites within this watershed would be closed due to soil compaction, active erosion, sedimentation, and aquatic or heritage resource concerns.  To reduce impacts these campsites would be closed. 

Treatments for dispersed campsites would consist of placement of large cobble stone in problem areas (e.g., 3 campsites along Two Mile Creek) to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  Gravel and topsoil would be used on access roads for some of the dispersed campsites.  Some dispersed sites have multiple access points causing resource problems and these would be closed.  Gabion would be used on stream banks where OHVs are causing problems.

Direct, indirect, and cumulative impacts would be the same as those determined for stream restoration.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would be implemented on a burn by burn basis and spread over several years.  This along with strict guide lines outlined in the Revised Forest Plan for protection of perennial streams would limit the potential for any direct, indirect, or cumulative impacts to MIS species or its habitats.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
Approximately 21 miles of system and unauthorized roads would be permanently closed, and/or decommissioned.  Proposed road closures would be used to protect wildlife, soil and water resources.  Methods of closure would range from blocking road entrances (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring, and restoring natural slopes. 
No direct or indirect impacts to MIS species are anticipated since actions would be to close currently open, reassign designation of existing roads and rehabilitate impacted areas that are currently in use.  Cumulatively, decommissioning of roads may benefit fish species by decreasing stream siltation and sedimentation.

Fireline Construction - Reconstruction 
Fireline construction and layout would take advantage of natural and manmade barriers (streams and roads) thus limiting the need to manually construct new lines.  Firelines crossing intermittent and perennial stream corridors would be constructed using hand tools.  Firelines would be water barred and seeded after construction to limit the potential for sediment runoff.  All standards for Management Area 9 of the Revised Forest Plan would be followed thus limiting the potential for any direct, indirect, or cumulative impacts to MIS species.   

System Road Construction – Reconstruction, Maintenance and Temporary Road Construction
Approximately 69 miles of are proposed for treatments; 35 miles of temporary roads, 1 mile of system road construction, 12 miles of road reconstruction and 21 miles of maintenance.  All temporary roads would be closed and seeded.  

Road construction treatments will have no direct effects on MIS species.  Removal of vegetative cover and soil disturbance as roads are established shaped and drainage structures installed would temporarily increase sedimentation, concentrate runoff, and potentially impact water quality, but failure to reconstruct some of these roads and to maintain other roads would have more detrimental impacts than the proposed roadwork.  Reconstruction of portions of forest service road 525 along Two Mile creek would improve several stream crossings with concrete fords or natural rock crossings decreasing soil movement from the road into the stream.  The potential for sedimentation would be reduced by implementing RFP standards and guidelines.  Cumulatively, road construction treatments are anticipated to benefit MIS species by decreasing stream siltation and sedimentation.

Affect on Forest-wide Population Trends:

Implementation of this action would have no impact on future Forest-wide trends for these species.

Alternative 3:  Proposed Action without Herbicide  

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon MIS fish species and their preferred habitats from the lack of herbicide use. Direct, indirect and cumulative effects from the other proposed treatments and actions would be the same as in the Proposed Action alternative. 

Effect on Forest-wide Population Trends:

Implementation of the Proposed Action without Herbicide alternative would have no impact on future Forest-wide trends for these species.

Proposed, Endangered, Threatened and Sensitive Species

In accordance with the Endangered Species Act of 1973, as amended, and pursuant to Section 7 of said act formal consultation on the Biological Assessment for the RFP was requested by the Acting Regional Forester in a letter dated August 9, 2005 to the Arkansas Field Supervisor of the United States Department of Interior – Fish and Wildlife Service (USDI-FWS) (USDA Forest Service, 2005a).  The letter requested formal consultation based on the finding of “likely to adversely affect” for American Burying Beetle (ABB).  The Biological Assessment also conveyed “not likely to aversely affect” findings for Leopard darter (Percina pantherina), Leopard darter critical habitat, Harperella (Ptilimnium nodosum), Arkansas fatmucket mussel (Lampsilis powelli), Scaleshell mussel (Leptodea leptodon), Ouachita rock-pocketbook (Arkansia wheeleri), Red-cockaded Woodpecker (Picoides borealis), Bald Eagle (Haliaeetus leucocephalus) and Indiana Bat (Myotis sodalis).  In response to the request for formal consultation the USDI-FWS submitted a transmittal letter (dated August 17, 2005) accepting the request for formal consultation.  This letter stated that a Biological Opinion would be prepared, assessing the affects of the RFP implementation on ABB.  The transmittal letter also concurred with the “not likely to adversely affect” finding for Leopard darter, Leopard darter critical habitat, Harperella, Arkansas fatmucket mussel, Scaleshell mussel, Ouachita rock-pocketbook, Red-cockaded woodpecker, Bald eagle and Indiana bat (USDI-FWS, 2005a).

On September 22, 2005 the USDI-FWS provided the Acting Regional Forester the Service’s Programmatic Biological Opinion on the RFP addressing the potential impacts to ABB.  The Programmatic Biological Opinion concluded after review of the current status of ABB, the environmental baseline for the action area, the effects of the proposed action, and the cumulative effects, that the RFP, as proposed, is “not likely to jeopardize the continued existence of ABB across it entire range”.  The Programmatic Biological Opinion also provide terms and conditions for incidental take and concluded that the “[level of anticipated take is not likely to result in jeopardy to the species or destruction or adverse modification of [habitat] critical]” to the ABB (USDI-FWS, 2005b).  Issuance of the Biological Opinion by the USDI-FWS concluded all formal consultation on the RFP as proposed by the ONF.

A review of each species listed on the Regional Forester’s Sensitive Species list for the ONF was given special consideration during project planning for the TMW project.  The Forest Service’s Sensitive Species list for the Mena and Oden Ranger Districts, the Arkansas Natural Heritage Commission inventories of PETS species, the USDI -FWS list of Endangered and Threatened Wildlife and Plants, Vernon Bates’ sensitive plant survey of the Mena and Oden RDs (Bates, 1990; Bates, 1991) and Forest and District records were all examined for potential PETS species locations.
The biological evaluation for the TMW project reviewed all PETS species identified to occur or potentially occur on the ONF.  In all, 81 species were reviewed in the BE including 14 PET species and 67 Sensitive species.  Of those, the BE reviewed 14 species in detail.  This pattern is followed here in the EA.  Detailed descriptions of PETS species’ habitats, and a discussion of the effects of the proposed actions on PETS species are included in the BE.  The information below addresses direct, indirect, and cumulative effects of all alternatives on the selected PETS species as those species occurring or potentially occurring in the analysis area.  There are no direct, indirect, or cumulative effects expected to the other PETS species listed in the BE and are excluded from further discussion here.

Effects on Proposed, Endangered, Threatened and Sensitive Species

Ouachita shiner (Lythrurus snelsoni) 
Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

Direct, indirect and cumulative effects would be the same as those determined for MIS fish species. 

Alternative 2:  Proposed Action

Direct, indirect and cumulative effects would be the same as those determined for MIS fish species. 

Alternative 3:  Proposed Action without Herbicide
Direct, indirect and cumulative effects would be the same as those determined for MIS fish species. 

Caddo Mountain salamander (Plethodon caddoensis) 

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action

The No Action alternative would have no direct, indirect or cumulative effects on Caddo Mountain salamander as a result of deferred management.  Present populations are stable and would be expected to remain as a result of the No Action alternative.

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement) 

Caddo Mountain salamander habitats are generally confined to steep, rocky, north facing slopes, of mixed deciduous hardwoods adjacent to riparian habitats and certain mine locations within the analysis area.  Since, Caddo Mountain salamander habitats are somewhat restrictive; none of the known Caddo Mountain salamander sites are located within proposed timber treatment areas; surveys found no new occurrence of Caddo Mountain salamander and proposed actions would occur outside of streamside buffer areas and slopes over 35%, no direct, indirect, or cumulative impacts are anticipated.  

Timber Stand Improvement by Herbicides

The ONF is proposing the use of herbicides containing the active ingredients triclopyr and imazapyr for site preparation and seedling release.  Imazapyr risks to wildlife are low to negligible based on the limited amount of laboratory data available.  The highest estimated doses are the extreme doses to small mammals that range up to 120 kg/mg.  The lowest Environmental Protection Agency (EPA) risk level is 400 mg/kg.  Triclopyr estimated doses also present low to moderate risk to wildlife.  

There is no published scientific data for the effects of imazapic on amphibian species.  However based on toxicity data for fish no adverse effects have been observed in acute and chronic exposures to nominal concentrations of imazapic of up to 100 mg/L (SERA, 2004a).  This data would infer that similar results for amphibian eggs, larvae and adults would be expected. Terrestrial amphibians may be adversely affected if large areas are treated.  However, since limited treatments are proposed for the analysis area it would be unlikely that any salamanders would be affected.  Habitat and streamside protection buffers established by the Revised Forest Plan would provide adequate protection for the Caddo Mountain salamander.  No cumulative or long-term adverse affects are anticipated.

Bee Mountain Fire Tower Maintenance by Herbicide 

Herbicide application is proposed for maintenance around the base of the Bee Mountain Fire Tower.  The herbicide treatment would be used to suppress woody and herbaceous vegetation.  Heavily shaded areas generally require little trail maintenance.  However, areas that have been opened up to sunlight due to natural events (i.e. ice damage, wind, insects, or wildfire) or management activities (i.e. timber treatments, prescribed burning) would produce significant vegetative undergrowth resulting in extensive trail maintenance.  The herbicide treatment would efficiently keep the undesirable vegetation down around the tower-base making the site more accessible for public use.  
A 10-foot corridor around the base of the tower would be treated with herbicide as needed to keep the undesirable vegetation from engulfing the tower site.  This treatment would be on a continuous basis and extended indefinitely beyond the 10-year period during which other proposed management activities would occur.

Known Caddo Mountain salamander locations occur on Bee Mountain.  Direct effects could occur from herbicide use but would be unlikely due to applications occurring in summer and fall when salamanders would be under rocks, logs and in caves escaping heat and dry weather conditions.  Also, herbicide application would be limited to a 10 feet area around the base of the tower.  No indirect or cumulative impacts to Caddo Mountain salamander are anticipated. 

Non-Native Invasive Weed Treatments by Herbicide/Manual
Herbicide treatments would normally be applied to locations of non-native invasive plant species within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet).  These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.
Locations of non-native invasive weeds within the Two Mile watershed are found in small patches scattered along roads and roadways (< ½ acre), wildlife openings, and in some streams.  Non-native invasive weed treatment by herbicide would total approximately 1% to 5 % of the project area or 132ac to 659 acres.  

Direct effects to Caddo Mountain salamander could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities.  However, non-native invasive weed herbicide treatments typically occur in the summer and early fall when salamanders are in refugia such as; caves, mines and extensive tunnel systems constructed in rocky soils to escape heat and dry conditions (Trauth et al., 2004).  Given the limited individual treatment areas, seasonality of herbicide applications and following RFP standards for herbicide use in streamside management areas (see Ouachita Mountain shiner non-native invasive weed treatment by herbicide) no indirect or cumulative effects are anticipated.

Effects from Manual treatments would be the same as direct, indirect and cumulative effects determined for timber management and prescribed burning treatments. 
Wildlife Opening Rehabilitation

All proposed wildlife openings were surveyed for Caddo salamanders and suitable habitat in 2008 by district biologist.  None of the proposed sites were found to contain salamanders or suitable habitat.  Therefore the preferred alternative is unlikely to have any direct, indirect or cumulative impacts on Caddo Mountain salamander. 

Fish Passage Restoration
Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is possible that individual salamanders might be indirectly affected by the preferred alternative.  No direct or cumulative impacts are anticipated due to the limited scope and short duration of work involved. 

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect or cumulative impacts to Caddo Mountain salamander are anticipated.  

Mine/Cave Closure

Metal gates that would allow for the passage of salamanders would be placed at abandoned mine/cave openings in the Two Mile Project analysis area in order to protect sensitve salamander and bat habitat and heritage resources.  Placement of gates at these sites would directly benefit this salamander species by protecting breeding and brooding locations from outside disturbance. No indirect or cumulative impact to this salamander species is anticipated.   

Bee Mountain Fire Tower Restoration

Direct, indirect and cumulative effects would be the same as determined for timber and road management treatments.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration

Four dispersed campsites within this watershed are resulting in impacts to archeological sites, sensitive plant and animal species as well as degradation of riparian habitat due to soil compaction, erosion and sedimentation.  To reduce impacts these campsites would be closed.  Treatments would consist of placement of large cobble stone in problem areas to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  

Currently two miles of perennial stream are being severely impacted by illegal OHV/ATV traffic and dispersed campsites in an along Two Mile creek.  The proposed action alternative would permanently close the illegal trails, and reestablish eroding stream-banks as well as restore in-stream structure and riparian vegetation.  Eroding stream-banks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched.

These areas are heavily impacted by ATV use and camping and do not contain habitat suitable for Caddo Mountain salamander due to over use.  This action would have no direct or indirect impacts to Caddo Mountain salamander.  Cumulative affects would be beneficial to this salamander species by decreasing stream siltation and sedimentation and by restoring habitat.
Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)
Caddo Mountain salamander has a high rate of dehydration and depends on habitats with high soil moisture content.  Often extensive tunnel systems are constructed in rocky soils to escape heat and dry conditions (Trauth et al., 2004).  Given the preferred habitats of Caddo Mountain salamander it is unlikely that prescribed burning would have any direct, indirect or cumulative impact on this salamander species.    

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts to Caddo Mountain salamander are anticipated since actions would be to close currently open, reassign designation of existing roads and rehabilitate impacted areas that are currently in use.  Decommissioning of roads may benefit Caddo Mountain salamander by decreasing stream siltation and sedimentation and by reconnecting habitats separated by road systems.    

System Road Construction – Reconstruction -Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction and Road Aggregate Development (Shale Pit)

System Road, temporary road, and firelines construction would be the most potentially damaging activity associated with the preferred alternative.  It is possible that individual salamanders could be impacted by the proposed actions.  If Caddo Mountain salamanders were to occur they would generally be found in habitats such as; steep, rocky, north facing slopes, of mixed deciduous hardwoods adjacent to riparian habitats and certain mine locations within the analysis area.  Any direct impacts are anticapated to be limited due to these habitat preferences.  In addition, firelines used for prescribed burning would take advantage of existing barriers rather than cut a line through possible salamander habitats.  Indirect or cumulative effects are not anticipated because of the limited amount of disturbance to preferred habitats.  Reconstruction of system roads would have no direct, indirect or cumulative impacts to Caddo Mountain salamander since actions would occur in disturbed areas unsuitable to salamanders.

Alternative 3:  Proposed Action without Herbicide

The Proposed Action without Herbicide alternative would have no direct, indirect, or cumulative effects on Caddo Mountain salamander as a result of deferred herbicide use.  Direct, indirect, and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Diana fritillary (Speyeria diana) Sensitive

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would have no direct effects on Diana fritillary.  Indirect and cumulative effects would include the natural succession of early seral habitats into mature forest.  This process could result in an overall decline of some woody shrubs, and annual and perennial broadleaf herbaceous plant species, that provide shelter and food sources (nectar) for this butterfly species.  Without the continued presence of early seral stage habitats Diana fritillary populations would be expected to decline.
Alternative 2:  Proposed Action 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Since adult butterflies are highly mobile it is extremely unlikely that they would be directly affected by timber management actions.  However, there is the possibility of direct effects to eggs and larvae if trees are felled or equipment impacts larva in the leaf litter.  Although timber management actions may directly affect eggs and larvae of butterflies these same actions (timber removal, TSI, WSI) would also allow for increases in new herbaceous plant growth which may contain high quality nectar producers and violets for egg deposition beneficial for this butterfly species.

The proposed timber management actions would have no cumulative effects on Diana fritillary.  All treatment actions would create some disturbance to the understory vegetation and could result in the temporary loss (one growing season) of some woody shrubs, and annual, and perennial broadleaf herbaceous plant species that provide shelter and food sources (nectar) for this butterfly species.  While some butterfly habitats may be impacted by the treatment activities, maintaining or expanding suitable habitat would be “beneficial” for the species in the long-term.  

Timber Stand Improvement and Bee Mountain Fire Tower Treatments by Herbicide

The use of herbicides in seedling release and site prep treatment areas is not likely to have any direct, indirect or cumulative effects on Diana fritillary.  Imazapyr and triclopyr if needed could be applied to specific treatment areas by means of chemical injection, stump spray and/or foliar spraying.  Although there is no published data on the effects of triclopyr or imazapyr on butterflies, acute toxicity test for insects indicate triclopyr and imazapyr are relatively non-toxic to insects (Syracuse Environmental Research Associates, Inc., 2004b and 2003).

Non-Native Invasive Weed Treatment by Herbicide

The use of herbicides for noxious weed control is not likely to have any direct, indirect or cumulative affects on Diana fritillary.  Triclopyr, glyphosate and imazapic if needed could be applied to specific treatment areas by means of foliar spraying.  Although there is no published data on the effects of triclopyr, glyphosate and imazapic on butterflies, acute toxicity test for insects indicate triclopyr, glyphosate and imazapyr are relatively non-toxic to insects (Syracuse Environmental Research Associates, Inc., 2004a, 2004b, 2006 and 2003).

Very little information is available on the toxicity of imazapic to terrestrial invertebrates.   Studies have been conducted on honey bees and thus provide a basis for determination of possible effects on butterflies.  For the honey bee, the hazard quotient is based on the non-lethal acute dose level of 387 mg/kg. Even at the exposure associated with a direct spray, the hazard quotient of 0.04 is below the level of concern by a factor of 25 at the typical application rate and a factor of 12.5 at the maximum application rate. Thus, there is no basis for expecting mortality in bees directly sprayed with imazapic (SERA 2004a).  Given the toxicity data for honey bee it is very unlikely that any direct, indirect or cumulative impacts to Diana fritillary would occur as a result of herbicide application.

Wildlife Opening Rehabilitation
Direct, indirect and cumulative effects would be the same as timber and non-native invasive weed treatments.

Fish Passage Restoration and Stream Restoration

Since proposed fish passage actions would occur outside of habitats preferred by this butterfly species no direct, indirect or cumulative impacts are anticipated.

Bat Box Installation
No direct, indirect or cumulative impacts are anticipated as a result of placing roosting or nest boxes within the analysis area.  The preferred alternative would require minimal ground disturbance and would not result in the loss of vegetation upon which Diana fritillary is dependent.  Bats or bat colonies using bat houses are unlikely to pose any added predatory risk to Diana fritillary since this is a diurnal butterfly species and bats are nocturnal feeders.  

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)
No direct impacts from prescribed burning are anticipated on adult Diana fritillary.  There is the possibility that prescribed burning may directly impact eggs and larvae over-wintering in the leaf litter.  However prescribed burning should far outweigh the one time loss of eggs and larvae by enhancing and expanding the acres of suitable foraging and egg laying habitat throughout the watershed.  Indirect effects of proposed burning would enhance and increase in acres of suitable foraging and egg laying habitat.  No cumulative effects are anticipated from proposed burning activities.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization and Dispersed Campsite Closure/Rehabilitation
No direct impacts to Diana fritillary are anticipated since actions would be to close currently open roads, reassign designation of existing roads and rehabilitate impacted areas.  It is likely proposed actions would indirectly benefit butterflies by allowing these areas to revegetate thus providing potential foraging habitat.  Cumulatively the preferred alternative would increase the amount of suitable foraging area in the analysis area for the next 5-10 years as these areas are reclaimed by surrounding habitats.  

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction 
Direct, indirect and cumulative effects would be the same as those determined for timber management actions.

Road Aggregate Development (Shale Pit)
Proposed road aggregate development sites would result in the permanent loss of 5 to 10 acres of potential foraging and egg laying habitat.  This impact would be insignificant in light of the small proposed treatments and the amount of potential habitat within the analysis area.

Bee Mountain Fire Tower Restoration
Direct, indirect, and cumulative impacts would be the same as those for timber management.
Alternative 3:  Proposed Action without Herbicide
The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative effects on Diana fritillary as a result of deferred herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Eastern Small-footed Bat (Myotis leibii) 

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action

The No Action alternative would have no direct, indirect, or cumulative effect on small-footed bat as a result of deferred management.  Potential habitats (habitats are “potential” since this bat species is not known to occur within the analysis area) for small footed bat within the analysis area would be left unaltered, incurring change only through natural events.    

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management treatments all have the potential to affect bat species within the analysis area.  For instance, falling trees could directly affect roosting bats and/or maternity sites.  Roosting and/or maternity sites could potentially be felled or damaged by falling trees.  Disturbance within treatment areas may also cause bats to temporarily abandon treatment sites.  Thinning of forest stands could indirectly alter foraging areas and temporarily change insect populations and densities within treatment areas.  However direct impacts to small-footed bat would be highly unlikely since this bat species tends to prefer rocky ridges, rock outcrops, and cave-like structures for roosting and maternity sites. Although the afore mentioned habitats are present within the proposed analysis area these habitats do not fall within areas suitable for timber production and thus would be protected from any potential direct impact related to timber management.  

All proposed timber management treatments could indirectly affect small footed bats.  It is likely that proposed actions would temporarily exclude roosting bats from treatment areas during implementation, but actions would not likely exclude bats from foraging in treatment areas.  Proposed actions would likely benefit small-footed bats as well as other local bat species by improving foraging habitats.  Insects populations would likely increase with increased plant diversity due to more open conditions.  Increased openness of the forest mid-story would also benefit foraging bats by easing movement through the forest.

No long-term cumulative impacts are anticipated by the proposed timber management actions.

Timber Stand Improvement and Non-Native Invasive Weed Treatments by Herbicide

A mixture of herbicides containing active ingredients imazapyr and triclopyr would be used if needed in shortleaf pine release and site preparation treatment areas.  Herbicides are applied at the lowest rate effective in meeting project objectives and according to guidelines for protecting human (National Research Council 1983) and wildlife health and the environment (United States Environmental Protection Agency 1986).  No class B, C, or D chemical (see Glossary) may be used on any project without prior approval from the Regional Forester.  Approval will only be granted if a site-specific analysis shows that no other treatment would be effective and that all adverse health and environmental effects will be fully mitigated.  Application rate and work time must not exceed levels that pose an unacceptable level of risk to human or wildlife health.  If the rate or exposure time being evaluated causes the Margin of Safety (MOS) or the Hazard Quotient (HQ) computed for a proposed treatment to fail to achieve the current Forest Service Region 8 standard for acceptability, additional risk management must be undertaken to reduce unacceptable risk to acceptable levels or an alternative method of treatment must be used (see Risk Assessments found on Forest Service website: www.fs.fed.us/foresthealth for specific details on each herbicide).

There would be no direct effects to small-footed bat from the use of herbicides.  In consultation with the USDI Fish and Wildlife Service (USDI-FWS, 1999) a Biological Opinion regarding the use of herbicides and their effects on Indiana bat was developed.  The Biological Opinion expressed in this document is applicable to small-footed bat.  The Biological Opinion states that “although the use of herbicides and their effects on Indiana bat have not been studied, the species could be impacted indirectly by potentially reducing vegetation, and consequently the insect population numbers of diversity in treatment areas.  However, this potential indirect effect would not be anticipated to be significant with irregular use of herbicides.”

Wildlife Opening Rehabilitation

Wildlife openings play and important role in the foraging ecology of woodland bat species.  Many bat species take advantage of wildlife openings for foraging space since openings often support a high concentration of insects and a rich diversity of insect populations.  The uncluttered flying space provided by openings allows bats to freely maneuver, find and catch insect prey and expend less energy than they normally would in a more heavily forested habitat. 

Direct, indirect and cumulative effects would be the same as those determined for timber management and non-native invasive weed treatments.

Fish Passage Restoration and Stream Restoration

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is likely that the preferred alternative would temporarily increase stream siltation during construction; however this effect would not be persistent nor would it contribute to significant stream sedimentation.  There are no direct, indirect, or cumulative impacts to small-footed bat anticipated form this preferred alternative. 

Bat Box Installation

Ten rocket box style bat boxes would be placed along ridges, floodplains and mid-slopes to provide summer roosting habitat and possible maternity roosting sites for tree roosting bat species.  Currently there are nine North American bat species known to use bat houses seven of which occur in Arkansas.  Although small-footed bats are not known to use bat house structures five other bat species (little brown bat, free-tailed bat, big brown bat, evening bat, northern long-eared bat) which do occur in the area would likely benefit from there placement.  No direct, indirect, or cumulative impacts are anticipated for small-footed bats from the placement of bat boxes.

Mine/Cave Closure
Bat friendly metal gates would be placed on abandoned mine shift/adits or caves in the Two Mile Project analysis area in order to protect sensitive species and habitat and for public safety concerns.  Abandoned mine surveys within the neighboring watersheds and the Two Mile Project analysis area have never documented any occurrence of use by small-footed bats. Therefore no direct, indirect, or cumulative impact to this bat species is anticipated.   

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

There will be no direct effects on small-footed bat from dormant season prescribed burns.  The only known small-footed bat hibernaculum on Forest is Bear Den Cave located in southeastern Oklahoma.  Although there are several known mine shafts and adits located with the analysis area surveys have never documented the presence of small-footed bats. The indirect effects of prescribed burns would be to possibly reduce the amount of understory vegetation that inhibits free bat movement and foraging activity by maintaining uncluttered foraging pathways and easier access to roost trees.  The cumulative effects of prescribed fire would be substantial because large portions of the watershed would be burned in sections during the 10-year period covered by this document.  The variety of fire intensities that would occur due to environmental conditions would provide a habitat mosaic with varying degrees of midstory vegetation removal and occasional overstory tree mortality.  Effects of each prescribed burn would be short-term but additive if areas are repeatedly burned so as to have overlapping effects, typically on a 3-5 year rotation.  Effects of burns are additive if they occur where other management activities have also occurred, i.e. timber harvest, WSI etc.  

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, Soil Stabilization and Dispersed Campsite Closure/Rehabilitation
No direct impacts to small-footed bat are anticipated since actions would be to close currently open roads, reassign designation of existing roads and rehabilitate impacted areas.  Indirect benefits would be likely since proposed actions would provide linear flight corridors and linear foraging areas for bats.  Cumulatively, the preferred alternative would increase the amount of suitable foraging areas in the analysis area for the next 5-10 years as permanently closed and decommissioned roads are reclaimed by surrounding habitats.

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction, Road Aggregate Development (Shale Pit) and Bee Mountain Fire Tower Restoration

Direct, indirect, and cumulative impacts would be the same as those determined for timber management treatments. 

Bee Mountain Fire Tower Maintenance by Herbicide

Direct, indirect and cumulative impacts would be the same as those determined for timber stand improvement treatments by herbicide.

Alternative 3:  Proposed Action without Herbicide

The Proposed Action without Herbicide alternative would have no direct, indirect, or cumulative effects on small-footed bat as a result of deferred herbicide use.  Direct, indirect, and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Sensitive Plant Species of Streamside Management Areas

The following species are all riparian species and will be discussed as a group in sections of this document below. 

Narrowleaf ironweed (Vernonia lettermannii)
Southern lady’s-slipper (Cypripedium kentuckiensis)
Ouachita goldenrod (Solidago ouachitensis)

Ozark spiderwort (Tradescantia ozarkana)

Ozark least trillium (Trillium pusillum ozarkanum)

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action
The No Action alternative would allow natural processes to occur without human intervention.  Only natural disturbances would cause changes to these sensitive plant species and their associated stream and riparian habitats.  These changes would be expected to be within the normal range of habitat fluxuation that occurs naturally and to which these species are adapted.  The No Action alternative would have no direct, indirect, or cumulative effect on these sensitive plant species as a result of deferred management. 

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement) and
Timber Stand Improvement by Herbicide
The above actions are proposed for upland shortleaf pine, pine/hardwood and hardwood stands that do not support habitats conditions conducive to these sensitive plant species.  Field surveys found no occurrence of these species within the proposed analysis area.  If these plant species were to occur within the analysis is would most likely be in or directly adjacent to streamside management areas or mesic north slopes that are unsuitable for timber management.  The proposed timber management actions would have no direct, indirect or cumulative impact on these sensitive plant species. 

Non-Native Invasive Weed Treatments by Herbicide/Manual
Non-native invasive plants degrade natural areas by out-competing native plants for resources and space. The changes they bring can affect things like the amount and quality of food and nesting sites available for wildlife, the extent and survival of native plant populations, and the quality and functions of wetlands and waterways.

Herbicide treatments would normally be applied to locations of non-native invasive plant species within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet).  These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.
Locations of non-native invasive weeds within the Two Mile watershed are found in small patches scattered along roads and roadways (< ½ acre), wildlife openings, and in some streams.  Non-native invasive weed treatment by herbicide would total approximately 1% to 5 % of the project area or 132ac to 659 acres.    

Direct effects to sensitive plant species could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities.  Limited direct effects are anticipated since approximately 99% of the NNIS treatments would occur outside streamside management area protection buffers and preferred mesic habitats of these sensitive plant species, and because individual treatment areas are small and non-native invasive plant species are presently occupying the habitat, and following RFP standards for protection in MA 9:

The RFP only allows herbicide use within MA 9 for control of vegetation on dams or for control of invasive and/or exotic species.  Only a non-soil active herbicide with appropriately labeled formulation for both aquatic and terrestrial site use would be used.  Also, no herbicide is to be aerially applied within 300 feet, or ground-applied within 60 feet of any threatened, endangered, proposed, or sensitive plant.   RFP exceptions provide for treatment using herbicide when necessary to protect the PETS plant or to prevent the loss or significant degradation of its habitat (HU010).  As part of implementation, each site proposed for treatment would be evaluated for the presence of PETS species and for determining the best treatment method.  

It is more likely that these sensitive plant species would indirectly benefit from proposed treatments in that competing vegetation would be eliminated or suppressed allowing opportunities for seeding and new growth.  Cumulative impacts are anticipated to be beneficial by restoring native vegetation habitat. 

Manual treatment would be the same as direct, indirect and cumulative effects of timber management and prescribed burning treatments. 
Wildlife Opening Rehabilitation and Road Aggregate Development 
Sites do not contain suitable habitats capable of supporting these species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.

Fish Passage Restoration 

Botanical field surveys of the proposed fish passage restoration sites found no occurrence of these sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect or cumulative impacts to sensitive plant species are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulative impact this sensitive plant species or their habitats.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration

No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently they do not contain suitable habitat for for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive plant species habitats are reduced stream siltation, soil compaction and restored habitat.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would occur over the majority of the analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  Overall prescribed fire is not likely to directly impact these plant species due to the wet habitat conditions in which they normally occur and prescribed burning occurring during the plants dormancy.  Indirectly, plants may benefit post burn due to reduced competition.  No cumulative impacts are anticipated as a result of the preferred alternative.  

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts to these plant species are anticipated since actions would be to close currently open roads that are currently in use.

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction 
Surveys found that proposed sites do not contain suitable habitats capable of supporting these species except at stream crossings and botanical field surveys of found no occurrence of these sensitive plant species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.  

Alternative 3:  Proposed Action without Herbicide
The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative effects on sensitive plant species of streamside management areas as a result of deferred herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.
Waterfall’s sedge (Carex latebracteata)

Pineoak jewelflower (Streptanthus squamiformis)
Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action

Due to its ability to grow in a wide variety of habitats, Waterfall’s sedge and Pineoak jewelflower is an annual plant species that can persist within the seedbank for decades and often takes advantage of natural disturbances in order to reproduce.  Populations of these sensitive plant species within this analysis area would be expected to persist at relatively the same abundance under the No Action alternative.  No direct, indirect, or cumulative effects on Pineoak jewelflower or Waterfall’ sedge are anticipated as a result of deferred management. 

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Waterfall’s sedge appears to responds well to moderate levels of disturbance and this is evidenced on the Mena RD by the large number of Waterfall’s sedge populations found near maintained roads, mowed roadsides, old logging decks and revegetated logging roads.  Although it is likely that vegetative portions of individual plants might be directly impacted by felling timber and timber removal this disturbance should not pose a significant risk to the local populations.  Thinning of timber stands often indirectly improves habitat conditions for Waterfall’s sedge by allowing more sunlight to reach the forest floor (increasing growth potential and seed production) and by providing areas of disturbed soil for dispersal of seeds and development of new growth.  No cumulative impacts to waterfall’s sedge are anticipated from the proposed timber management actions.  Individual plants may be damaged or even uprooted during timber harvest and planting but overall habitat conditions should improve for Waterfall’s sedge as a result of the preferred alternative. 

Based on survey information and preferred (disturbed soils, open areas) habitats for Pineoak jewelflower it is highly likely that proposed timber actions would be benefit this species.  Therefore no direct impacts are anticipated.  Indirect impacts would be beneficial in that open habitats would be created through timber harvest actions.  Cumulative impacts to pineoak jewelflower from proposed timber management actions would be beneficial in that habitat conditions would improve with timber harvest allowing for better growing conditions and a potential increase in seed production.

Timber Stand Improvement Treatments by Herbicide

Herbicide application may directly impact individuals but the likelihood of detrimental impacts to viability would be low due to the distribution of plants throughout the analysis area and adjacent lands and avoidance of stands known to contain populations of Waterfall’s sedge and Pineoak jewelflower.  It is more likely that these sensitive plant species would indirectly benefit from proposed treatments in that competing vegetation would be suppressed allowing opportunities for seeding and new growth.  Cumulative impacts would be insignificant because of limited direct impacts and beneficial indirect effects of removing competing vegetation. 

The proposed action “may impact individuals but is not likely to cause a trend to Federal listing or a loss of viability” because this species is protected through the implementation of RFP Herbicide Use Objectives HU001, HU002, HU003, HU004, HU008 and HU010 (USDA Forest Service, 2005a).

Non-Native Invasive Weed Treatment and Bee Mountain Fire Tower Maintenance by Herbicide 

Direct, indirect and cumulative impacts would be the same as those determined for timber stand improvement treatments by herbicide.

Wildlife Opening Rehabilitation

Botanical field surveys of all proposed ponds and openings found no occurrence of this plant species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.

Fish Passage Restoration 

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  Field surveys indicate that Waterfall’s sedge does occur adjacent to several of the proposed fish passage restoration sites.  Therefore it is possible individual plants could be directly impacted by the proposed project.  However this project would not indirectly or cumulatively affect other known populations adjacent to this project location.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration

No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently sites do not contain suitable habitat for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive habitats are reduced stream siltation, soil compaction and restored habitat.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulatively impact these sensitive plant species.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed fire is planned for dormant season burns within the analysis areas.  Vegetative portions of plants and some seed loss would likely occur depending on intensity and duration of burn events.  It is likely that Waterfall’s sedge would benefit indirectly from burning due to the removal or top-killing of competing vegetation.  This benefit would be most obvious in areas of rocky, shallow soils were post fire plant competition would be less. There would be no cumulative effects to this plant as a result of the application of prescribed fire.

Prescribed burning is not likely to directly impact pineoak jewelflower since burning would occur during the fall and winter when plants have died and gone to seed.  It is probable that some plant seeds maybe consumed by fire but, given the preferred habitat, rocky, steep slopes with low vegetation and the plants ability to disperse its seed, potential seed loss from fire should be minimal.  No indirect or cumulative impacts are anticipated as a result of the preferred alternative.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct impacts are anticipated as a result of proposed road closure and or decommissioning of roads.  It is likely that these sensitive plant species would receive some indirect benefits from road closure and decommissioning.  Since Waterfall’s sedge and Pineoak jewelflower show some preference for disturbed soils it is probable that portions of closed and decommissioned roads would provide suitable habitat for plant establishment.  Those sections of roads that are located on south slopes, in areas exposed to full sun, or that cross stream corridors would most likely provide the best potential habitats.  No cumulative impacts to these sensitive plant species are anticipated as a result of the preferred alternative. 

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction and Bee Mountain Fire Tower Restoration
Proposed road construction, reconstruction, and fireline construction may directly impact individual plants through uprooting or by burying plants under displaced soils.  In an effort to lessen the potential direct impacts to these sensitive plants, identified plant locations were flagged and proposed road segments were either dropped from consideration or re-routed to avoid significant plant populations.  Despite these efforts it was not possible to avoid all known or identified plant locations and thus it is likely that individual plants would be impacted by the proposed actions.  However, due to the low number of individual plants impacted and relative abundance of plants within the overall watershed; species viability and distribution are not anticipated to be significantly impacted.

Field observations indicate that Waterfall’s sedge and Pineoak jewelflower would indirectly benefit from proposed actions in that this plant species tends to prefer sites with disturbed soils.  Temporary roads once closed would provide opportunities for new plant establishment and growth as has been witnessed elsewhere in the watershed.  No cumulative impacts to Waterfall’s sedge or Pineoak jewelflower are anticipated as a result of the preferred alternative. 

Road Aggregate Development (Shale Pit)
Proposed road aggregate development sites would result in the permanent loss of 5 to 10 acres of potential habitat.  It is likely that individual plants would be impacted by the proposed actions.  However, due to the low number of individual plants impacted and relative abundance of plants within the overall watershed; species viability and distribution are not anticipated to be significantly impacted.  

Alternative 3:  Proposed Action without Herbicide

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative effects on these sensitive plant species as a result of deferred herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.
Ozark chinquapin (Castanea pumila ozarkensis)
Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action

Ozark chinquapin occurs entirely as stump sprouts due to chestnut blight a condition in which it has persisted for decades.  Individual plants within the Two Mile Watershed analysis area would be expected to remain stable as long as stumps continue to persist.  No direct, indirect and cumulative effects are anticipated from the No Action alternative on Ozark chinquapin.

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management actions are proposed for upland shortleaf pine, pine/hardwood and hardwood stands that do not support habitats conditions conducive to this sensitive plant species.  Field surveys found no occurrence of this species within proposed timber treatment stands.  The proposed timber management actions would have no direct, indirect, or cumulative impact on Ozark chinquapin.   

Timber Stand Improvement, Bee Mountain Fire Tower and Non-native Invasive Weed Treatments by Herbicide

Botanical field surveys of all proposed herbicide treatment areas found no occurrence of this plant species.  No direct, indirect, or cumulative impacts to this sensitive plant species are anticipated.

Wildlife Opening Rehabilitation

Botanical field surveys of all proposed openings found no occurrence of this plant species.  Surveys also found that proposed sites do not contain suitable habitats capable of supporting this species.  No direct, indirect, or cumulative impacts to this sensitive plant species are anticipated.

Fish Passage Restoration 
Botanical field surveys of the proposed fish passage restoration sites found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Stream Restoration and Dispersed Campsite Closure/Rehabilitation
No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently do not contain suitable habitat for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive plant species habitats are reduced stream siltation, soil compaction and sedimentation.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to Ozark chinquapin are anticipated.  

Mine/Cave Closure
Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulatively impact Ozark chinquapin.

Bee Mountain Fire Tower Restoration

Botanical field surveys of the proposed fire tower restoration site found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Road Aggregate Development (Shale Pit)

Botanical field surveys of the proposed road aggregate development sites found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would occur over the majority of the analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  Overall prescribed fire is not likely to be directly detrimental to Ozark chinquapin.  Individuals may be set back but would be expected to re-sprout from stumps.  No cumulative impacts to Ozark chinquapin are anticipated as a result of the preferred alternative.  

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts or cumulative impacts to Ozark chinquapin are anticipated since actions would be to close currently open roads that are currently in use.  

Fireline Construction - Reconstruction 
Direct, indirect, and cumulative impacts would be the same as those determined for timber management actions.

System Road Construction – Reconstruction, Maintenance and Temporary Road Construction
Direct, indirect and cumulative impacts would be the same as those determined for timber management treatments.

Alternative 3:  Proposed Action without Herbicide

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative effects on Ozark chinquapin as a result of deferred herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Sensitive Plant Species of Glades and Similar Habitats

The following species all prefer glade and similar habitats.  These areas are isolated from most management activities due to the provisions of the Revised Forest Plan.  They will be discussed as a group in sections of this document below.

Cossatot Mountain leafcup (Polymnia cossatotensis) 
Maple-leaf Oak (Quercus acerifolia)

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action

The No Action alternative would allow natural processes to occur without human intervention.  Only natural disturbances would cause changes to these sensitive plant species and their associated glade and similar habitats.  These changes would be expected to be within the normal range of habitat fluxuation that occurs naturally and to which these species are adapted.  The No Action alternative would have no direct, indirect or cumulative effect on these plant species as a result of deferred management.

Alternative 2:  Proposed Action

All proposed management activities (see descriptions in section IV.) except for Prescribed Burning

The Revised Forest Plan, specifically the standards for MA 6, provides protection for rare upland communities (e.g. glades, barrens, etc.) where these plants species may occur.  These standards would protect nearly all of the habitats associated with these sensitive plant species. No direct, indirect and cumulative effects to any of these sensitive plant species from proposed management activities are anticipated since these plant species primarily occur in unsuitable areas for timber management, botanical surveys found no occurrence and no suitable habitat in the proposed activity areas and given the habitat protection measures established in the Revised Forest Plan.  
Prescribed Burning (Fuel reduction, site preparation and fire restoration treatments)

The Ouachita National Forest, in its development of the Revised Forest Plan, placed special emphasis on conservation and restoration of rare systems or communities.  Central Interior Acidic Cliff and Talus community system is within proposed Prescribed Burning treatment areas within the Two Mile analysis area.  Prescribed burns would occur over the majority of the Two Mile analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  None of these sensitive plant species are known to occur in the Two Mile analysis area, but these areas could provide habitat for these sensitive species.  

Prescribed fire could directly impact these sensitive plant species but is unlikely due to implementation during plant dormancy and the systems terrain, which carry fire poorly.  The proposed actions would mimic natural fire and would be expected to be within the normal range of habitat fluxuation that occurs naturally and which would benefit these sensitive plant species by restoring and maintaining their preferred habitats.  No indirect or cumulative impacts are anticipated. 

Alternative 3:  Proposed Action without Herbicide

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative effects on sensitive plant species of glade and similar habitats as a result of deferred herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.
Terrestrial, Riparian and Aquatic Ecosystems of the ONF Selected for this Project

Table 19.   Approximate percentage of Terrestrial, Riparian and Aquatic Communities within the project area.  

	Terrestrial Communities
	Percentage Watershed Area

(Acres)

	Ouachita Shortleaf Pine-Oak Forest and Woodland: (3 subsystems)
	59% (7851)

	
	Ouachita Shortleaf Pine-Oak Forest
	52% (6855)

	
	Ouachita Shortleaf Pine-Oak Woodland
	7% (996)

	
	Ouachita Shortleaf Pine- Bluestem (Red-cockaded Woodpecker Habitat)
	0

	West Gulf Coastal Plain Pine-Hardwood Forest
	0

	Ouachita Dry-Mesic Oak Forest
	24% (3145)

	Ouachita Mesic Hardwood Forest
	0

	Ouachita Montane Oak Forest
	0

	Ouachita Dry Oak Woodland
	0

	Ouachita Novaculite Glade and  Woodland
	0

	Central Interior Highlands Dry Acidic Glade and Barrens
	<1% 

	Central Interior Acidic Cliff and Talus
	<1% 

	Calcareous Prairie
	0

	Riparian and Aquatic Communities
	

	Ouachita Mountain Forested Seep
	0

	Ouachita Riparian
	16% (2083)

	West Gulf Coastal Plain Small Stream and River Forest
	0

	South Central Interior Large Floodplain
	0

	West Gulf Coastal Plain Wet Hardwood Flatwoods (Red Slough)
	0

	Ouachita Rivers and Streams
	(included in Ouachita Riparian)

	Ouachita Ponds, Lakes and Waterholes
	<1%


Effects Analysis on ONF Terrestrial, Riparian and Aquatic Ecosystems

Ouachita Shortleaf Pine-Oak Forest

This subsystem represents the closed-canopy, somewhat fire-dependent, more densely forested component of pine-oak dominated systems on the Forest. The defining characteristic of this subsystem is canopy closure in excess of 70 percent.  This habitat supports 25 animal and 4 plant species of viability concern.  Desired Condition: The desired condition for vertical structure is 6-14 percent in grass/forb or seedling/sapling/shrub condition and 60-90 percent in the mature forest condition.  At least 50 percent of the spatial extent of the pine-oak forest is treated with prescribed fire every 5-7 years with an occasional growing season fire. 

Ouachita Shortleaf Pine-Oak Woodland

This subsystem represents the more open canopy, fire-dependent, less densely forested component of pine-oak dominated systems on the Forest.  The defining characteristics of this subsystem are canopy closure of less than 60 percent, abundant herbaceous groundcover, and a mix of pine and oak among the dominant canopy trees.  This habitat supports eight animal species of viability concern.  Desired Condition:  The desired condition for vertical structure is 6-14 percent in grass/forb and seedling/sapling/shrub and 60-90 percent in the mature woodland condition.  Prescribed fire is applied to at least 50 percent of this community every 3-5 years, with an occasional growing season fire.
Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Ouachita Shortleaf Pine-Oak Forest or Ouachita Shortleaf Pine-Oak Woodland communities.

Alternative 2:  Proposed Action

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management and related actions would directly affect approximately 2,579 acres (38 percent) of the Ouachita Shortleaf Pine-Oak Forest and approximately 556 acres (55 percent) of the Ouachita Shortleaf Pine-Oak Woodland within the TMW project area.  The percentage of early seral habitats for pine-oak communities within the project area is below the optimal range of 13 percent.  Proposed timber management and related actions would help increase the overall percentage of early seral habitat.  No indirect or cumulative impacts are anticipated.
Prescribed Burning 

Prescribed burning and fireline construction/reconstruction would directly affect approximately 43 percent of the Ouachita Shortleaf Pine-Oak Forest and approximately 94 percent of the Ouachita Shortleaf Pine-Oak Woodland communities within the TMW project area.  Since pine-oak ecosystems are fire dependent periodic burning would indirectly benefit plant and animal communities within these systems.  Burning would help thin overstocked stands, create and maintain early seral components, increase nutrient flow and aid the natural recruitment and establishment of native plant communities.  No cumulative affects are anticipated.
All other Proposed Treatments  

All other proposed treatments under the Proposed Action alternative would collectively affect <2 percent of the Ouachita Shortleaf Pine-Oak Forest and Ouachita Shortleaf Pine-Oak Woodland communities within the TMW project area.  No indirect or cumulative affects are anticipated.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon the Ouachita Shortleaf Pine-Oak Forest and Ouachita Shortleaf Pine-Oak Woodland community from the lack of herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative. 
Ouachita Dry-Mesic Oak Forest 

This system is found throughout the Ozark and Ouachita Highlands.  It occurs on dry mesic to mesic sites and gentle to moderately steep slopes.  Soils are moderately drained to well-drained and more fertile than those associated with drier, more open oak woodlands. A closed canopy of oak-hickory species typifies this system.  Maples may occur on more mesic sites. Wind, drought, lightning and occasional fires influence this system.  This habitat supports 20 animal and four plant species of viability concern.  Desired Condition: The desired condition for vertical structure is 4-10 percent in grass/forb and seedling/sapling/shrub and 60-90 percent in the mature forest condition.  To mimic natural fire regimes, many of these communities will receive prescribed burns. Prescribed fire is applied to at least 50 percent of this community every 5-7 years with an occasional growing season fire.

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Ouachita Dry-Mesic Oak Forest community.

Alternative 2:  Proposed Action 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management and related actions would directly affect < 3 % of the dry-mesic oak community within the TMW analysis area.  This percentage of affect is attributed to Dry Oak Woodland Restoration treatments.  Proposed Action alternative actions would help establish and enhance oak community health through thinning treatments to stimulate growth and development of overstory hardwoods and herbaceous groundcover.  Reduction of overall subcanopy woody vegetation would allow for oak species seed establishment and future recruitment in to larger tree size classes.  Reduced competition for resources would increase stand vigor, improve stand health and mast production.   No indirect or cumulative impacts are anticipated from the Proposed Action alternative
Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)
Prescribed burning treatments would indirectly affect approximately 839 acres (26 percent) of the dry-mesic community within the Upper Cossatot Watershed analysis area.  Prescribed fire would be allowed to move into oak communities to mimic natural fire regimes. At least 50 percent of the dry-mesic community historically experienced fire events every 5-7 years.  Proposed prescribed fire actions would re-introduce fire into these plant communities thus moving these oak communities toward the desired conditions stated earlier.  No direct or cumulative affects are anticipated from the Proposed Action alternative.
All other Proposed Treatments  

All other proposed treatments under the Proposed Action alternative would collectively affect <1 percent of the Ouachita Dry-Mesic Oak Forest community within the TMW project area.  No indirect or cumulative affects are anticipated.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon the Ouachita Dry-Mesic Oak Forest communities from the lack of herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative. 

Central Interior Acidic Cliff and Talus 

This system is found primarily in the Interior Highlands.  Sandstone outcrops and talus ranging from moist to dry typify this system. It is typically sparsely vegetated; however, on moister sites with more soil development, several fern species and sedges (Carex spp.) may become established. Wind, fire, and water erosion are the major natural forces that influence this system. This habitat supports six animal species of viability concern.  Desired Condition: The desired condition is an open, rocky, herbaceous-dominated system with sparse woody vegetation occasionally influenced by natural or prescribed fires.

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Central Interior Acidic Cliff and Talus community.

Alternative 2:  Proposed Action 

Prescribed Burning 

Prescribed burning would directly affect approximately 41 acres (82 percent) of the Central Interior Acidic Cliff and Talus community within the TMW analysis area.  Prescribed fire would mimic natural fire and would be expected to be within the normal range of habitat fluxuation that occurs naturally within these systems, which have extreme growing conditions due to drought, rocky soils, wind or water erosion and fire.  Therefore, direct effects would be limited, and no indirect or cumulative impacts are anticipated.

All Other Proposed Treatments

All other proposed treatments under the Proposed Action alternative are outside of known Cliff and Talus communities within the TMW analysis area.  No direct, indirect or cumulative affects on the Central Interior Acidic Cliff and Talus communities within the TMW project area.  
All other proposed would collectively affective approximately less than one percent of the 
Central Interior Highlands Dry Acidic Glade and Barrens

This system is found in the Interior Highlands of the Ozark, Ouachita, and Interior Low Plateau regions. It occurs along moderate to steep slopes or valley walls of rivers along most aspects. Parent material includes chert, igneous and/or sandstone bedrock with well-drained to excessively well-drained, shallow soils interspersed with rock and boulders. These soils are typically dry during the summer and autumn, becoming saturated during the spring and winter. Grasses dominate this system, with stunted oak species and shrub species occurring on variable depth soils. This system is influenced by drought and infrequent to occasional fires.  Desired Condition: The desired condition is an open glade structure maintained by periodic fire. The fire regime should reflect that 50-85 percent of the dry acidic glades and barrens system and a 100-meter buffer are burned every 5-10 years, including an occasional growing season fire. 

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Central Interior Highlands Dry Acidic Glade and Barrens communities.

Alternative 2:  Proposed Action 

All Proposed Treatments  

All proposed treatments under the Proposed Action alternative are outside of known Glades within the analysis area and would have no direct, indirect or cumulative affects on the Central Interior Highlands Dry Acidic Glade and Barrens communities within the TMW project area.  
Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon the Central Interior Highlands Dry Acidic Glade and Barrens communities from the lack of herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Ouachita Riparian

This system is found along streams and small rivers within the Ozark and Ouachita regions.  In contrast to larger floodplain systems, this system has little to no floodplain development and often contains cobble bars and steep banks.  Ozark-Ouachita Riparian communities are typically higher gradient than larger floodplains and experience periodic, strong flooding.  These communities are often characterized by a cobble bar with forest directly adjacent and little or no marsh development.  Canopy cover can vary within examples of this system, but typical trees include sweetgum, sycamore, river birch, maple species and oak species.  The richness of the herbaceous layer varies from species-rich to species-poor.  Likewise, the shrub layer can vary considerably, and small seeps can often be found within this system, especially at the headwaters and terraces of streams.  These areas are typically dominated by wetland-obligate species of sedges, ferns and other herbaceous species.  Flooding and scouring strongly influence this system and prevent the floodplain development found on larger rivers.  This habitat supports 24 animal and 11 plant species of viability concern.

Desired Condition: 
The desired condition for this system is a largely undisturbed, mature or old growth community with intact hydrologic functions and processes within a minimum protective buffer of 100 feet on each side of perennial streams and 30 feet on each side of defined channels.  Water quality is good to very good and riparian vegetation remains intact during and after vegetation management activities, such as harvesting, prescribed burning, road or fireline construction and pesticide application.

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Ouachita Riparian aquatic communities.

Alternative 2:  Proposed Action 

Prescribed Burning 

Prescribed burning treatments would indirectly affect approximately 98 percent of the Ouachita Riparian community within the TMW project area.  Prescribed fire would be allowed to move into riparian areas resulting in low intensity and sporadic burning.  Fireline construction would be done by hand line at right angles to stream crossings, thus limiting potential for impacts.  No direct or cumulative affects are anticipated from the Proposed Action alternative.
All other Proposed Treatments  

All other proposed treatments under the Proposed Action alternative would collectively affect <1 percent of the Ouachita Riparian community within the TMW project area.  No indirect or cumulative affects are anticipated.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon the Ouachita Riparian communities from the lack of herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative. 

Ouachita Ponds, Lakes and Waterholes

Ponds, lakes and waterholes consist of all lentic (still, impounded, or otherwise non-flowing) aquatic systems on the forest.  These systems provide a water source for a wide range of plants and animals.  In addition, these water bodies provide critical reproductive habitat for amphibians and critical foraging habitat for bald eagles.  Most of the lakes and ponds over one-half acre are managed for sustainable sport fishing.  Enhancement of sport fisheries through stocking, habitat enhancement and fertilization/aquatic weed control is practiced by the Forest in cooperation with the appropriate state fish and wildlife agencies. This habitat supports eight animal species of viability concern.  Desired Condition: The desired condition for unstocked ponds and waterholes is habitat suitable for amphibians and other wildlife and a source of water for upland wildlife species.  The desired conditions for fishable waters are high-quality angling opportunities and good to excellent water quality, site productivity, associated vegetation and habitat for associated riparian and aquatic dependent species.

Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, indirect or cumulative effects on the Ouachita Ponds, Lakes and Waterholes.

Alternative 2:  Proposed Action 

All Proposed Treatments  

All proposed treatments under the Proposed Action alternative would indirectly affect <1 percent of the Ouachita Ponds, Lakes and Waterholes community within the TMW project area.  No indirect or cumulative affects are anticipated.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct, indirect or cumulative impacts upon the Ouachita Ponds, Lakes and Waterholes and Ouachita Mountain Forested Seep communities from the lack of herbicide use.  Direct, indirect and cumulative effects from all other proposed treatments and actions would be the same as in the Proposed Action alternative.

Non-Native Invasive Species

Non-native invasive (NNIS) plants are plants alien to the environment in which they have been introduced.  Causes of introduction are associated with various anthropogenic practices such as agriculture, ornamental cultivation, soil restoration efforts or through accidental import/release, etc.  Since NNIS did not evolve within the host environment they are not as susceptible to the host environments natural plant predators (insects and diseases).  This lack of natural control allows NNIS to spread rapidly with little natural opposition and to cause economic or environmental harm or harm to human health.  Due to this threat from NNIS the Southern Region developed the Southern Region Noxious Weed Strategy and Regional Forester’s list of invasive exotic plant species of management concern.   As part of our watershed analysis the Regional Forester’s list was reviewed and from that list it was determined through field surveys that the following NNIS occur within the TMW analysis area.

NNIS found in TMW: Silk Tree (mimosa)– Albizia julibrissin, Princesstree (paulownia)- Paulownia tomentosa, Autumn olive – Elaeagnus umbellate, Air Potato (climbing yam)– Dioscorea batatas, Sericea lespedeza – Lespedeza cuneata, Chinese privet – Ligustrum sinense, tall fescue – Lolium arundinaceum, Japanese honeysuckle – Lonicera japonica, Johnsongrass – Sorghum halepense, Canadian thistle – Cirsium arvense
Direct, Indirect and Cumulative Effects of each Alternative

Alternative 1:  No Action 

The No Action alternative would allow forested lands to change without the interference of landscape scale land management.  The No Action alternative would have no direct, effect on NNIS.  Indirectly the lack of active NNIS control would allow the various NNIS to continue to produce seed and opportunistically spread in the TMW.  This uncontrolled spread would likely result in the transport of seed and plants along roads and waterways into other watersheds thus cumulatively effecting large areas of landscape, native plants and animal species.

Alternative 2:  Proposed Action 

The Proposed Action alternative would have a direct effect on non-native invasive plants because the existing plants (e.g., tall fescue, sericea lespedeza and privet, etc.) are prescribed to receive herbicide/manual applications.  However, various proposed actions such as timber harvest, road construction, wildlife opening restoration, etc. would all promote the spread of non-native invasive plants.  It is for this reason that non-native invasive plants eradication treatments by herbicide are proposed to directly mitigate and facilitate control of spread.  Through the proposed herbicide/manual treatments, non-native invasive plants would be suppressed and or eliminated thus limiting the possibility of cumulative effects.  See Appendix C and Chapter 2 of the EA for discussion of proposed treatments for non-native invasive plants.

Alternative 3:  Proposed Action without Herbicide 

The Proposed Action without Herbicide alternative would have no direct effect on non-native invasive plants.  It would be unlikely that proposed manual treatments alone could effectively control the spread of non-native invasive plants.  Various proposed actions such as timber harvest, road construction, wildlife opening restoration, etc. would all indirectly promote the spread of non-native invasive plants. Cumulative effects to plant and animal communities within and adjacent to the TMW analysis area would be an increased population of non-native invasive plants.
Local or County Economy

In recognizing the sensitive nature of concerns to the local or county economy, the ID Team decided to disclose a summary of the direct, indirect, and cumulative effects for each alternative.

Existing Condition 

Approximately 10 percent of Polk County, Arkansas’ workforce is employed in the agriculture, forestry, fishing and hunting industries.  The local timber industry depends on national forest land for a source of raw material.  Personal income by major source and earnings by North American Industry Classification System (NAICS) in Polk County totaled $5,127 in 2005 from forestry and logging (U.S. Department of Commerce 2007).  There are 96 firms in Polk County related to forestry/fishing/hunting/agricultural support, construction or manufacturing. Compared to the rest of the United States, Polk County shows a greater reliance on agriculture, forestry, fishing and hunting (9.5% of employment compared to 1.5% in the US as a whole), and manufacturing (21.4% compared to 14.1% in the US). Employment reliance on construction is roughly similar between Polk County and the rest of the United States (8 versus 7%, respectfully; Headwaters Economics 2009). Many local residents depend on firewood from timber and wildlife activities on the district such as regeneration harvest, site preparation and wildlife midstory reduction.  

Analysis of Effects: Local or County Economy

Alternative 1:  No Action

Direct Effects  

Local forest industry workers would be subject to additional periods of unemployment and would have to travel longer distances to find employment.

Indirect Effects

Less of the income of local workers would return to the local economy, both as a result of lower wages and spending outside of the local area.

Cumulative Effects

Lack of activity or treatment in this project area would have a negative long-term impact on local forestry employment, local forest industry as a whole and the economic health of the surrounding local businesses and communities.  This negative impact would increase if combined with a lack of project implementation in the surrounding area.

Alternative 2:  Proposed Action

Direct Effects

The Proposed Action alternative would provide an equal level of employment to workers in the local logging and wood processing industries.   However, compared to the Proposed Action without Herbicide alternative, it would provide slightly less employment for forestry workers performing the release of pine regeneration with chainsaw and herbicide, rather than by the treatment by chainsaw only.  This is due to the higher efficiency and effectiveness of the herbicide application, and thus a reduction in the amount of labor required.  Otherwise, this alternative would have equal effect on the employment of forestry workers performing other silvicultural work and similar wildlife treatments.

Indirect Effects

The money that local forest industry workers and companies earned would be circulated within businesses of the local communities.

Cumulative Effects

Continued active forest management would result in forest health being maintained or improved.  This would then contribute to long-term stabilization of forest industry and local businesses, which would continue to grow and provide needed goods and services.  

Alternative 3:  Proposed Action without Herbicide

Direct Effects

Of the three alternatives, full implementation of Proposed Action without Herbicide alternative results in the highest level of employment to local forestry workers, logging contractors, forest product mill workers, etc.  This is a result of providing slightly more employment for forestry workers performing release of pine regeneration with chainsaws rather than by herbicide application.

Indirect Effects

The money that local forest industry workers and companies earned would be circulated within businesses of the local communities.

Cumulative Effects

Continued active forest management would result in forest health being maintained or improved.  This would then contribute to long-term stabilization of forest industry and local businesses, which would continue to grow and provide needed goods and services.  
Payments to Counties

The ID Team decided to include this section since timber harvest was proposed and national forest land is included in Polk County.  Under the Secure Rural Schools and Community Self-Determination Act of 2000 (Public Law 106-393), counties with national forest lands may elect one of the following options for annual payments from the U.S. Treasury:
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Continue to receive an annual “25 percent” payment amount.  The traditional 25-percent annual payment is based on the gross revenues from timber sales and other revenue-generating activities on a national forest in a given fiscal year.  Under this method, payments to states vary from year to year according to the actual revenues generated.  These payments are then apportioned among counties based on their national forest acreage.
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Begin to receive a “Full Payment amount.”  Counties selecting the “Full Payment” amount receive payments based on the average of the three highest “25% payments” to the State from fiscal year 1986 through fiscal year 1999.  The “Full Payment” amount is not based on current-year or future-year national forest revenues and is a stable, set annual payment.

Polk County selected the “Full Payment” method and is committed to receiving this set annual amount through fiscal year 2008.  The Secure Rural Schools and Community Self-Determination Act of 2000 (Public Law 106-393) was introduced on January 24, 2007 to the 110th Congress subcommittee for extension and is still in the first step of the legislative process.  In the event that the bill is voted down, the County would receive an annual ’25 percent’ payment as previously defined.
Polk County received U.S. Treasury payments in the amount of $286,269 in 2008

Analysis of Effects:  Payments to Counties

Effects Common to All Alternatives

Regardless of the alternative implemented, there will be no effect on payments to Polk County because they are receiving the set annual amount established under the “Full Payment” method.

Financial Efficiency

Forest Service regulations require financial efficiency analysis in order to disclose a summary of the direct, indirect and cumulative effects for each alternative.

Analysis of Effects:  Financial Efficiency

The geographic boundary for effects on local or county economy is Polk County.  The timeframe used for measuring these effects is the duration of implementation of the activities included in the project financial efficiency analysis. The following analysis includes harvest and regeneration activities through stand establishment. Hence, it does not include the cost of post-stand establishment release activities. Consequently this financial analysis does not quantitatively compare the economic effects of manual versus herbicide regeneration activities on the future release of desired plant species between the No Action, Proposed Action and Proposed Action with Use of Herbicides alternatives.
Alternative 1:  No Action

Direct and Indirect Effects
The revenue/cost ratio of this alternative would be zero.  The Federal government would spend no money for timber sales or resource management in the Two Mile Watershed analysis area and there would be no timber sale receipts.  The goals and objectives of the Revised Forest Plan for providing commodities and services that yield a net public benefit would not be met in the Two Mile Watershed for the next several years.

Cumulative Effects
The goals of the Revised Forest Plan for providing commodities and services that yield a net public benefit would not be met in the Two Mile Watershed until the next scheduled management entry (approximately 10 years).

Alternative 2:  Proposed Action

Direct Effects

The Two Mile Watershed would be harvested by two timber sales with an estimated volume of 30,264 CCF (100 cubic feet) of pine and hardwood saw timber and pulpwood.  Total gross revenue from tree harvest units would be estimated at $1,214,489.  This alternative has a positive revenue/cost ratio of 2.17.
The timber stumpage value would cover all direct costs connected with the timber sale, including road construction and reconstruction, sale administration and sale preparation.  The positive revenue/cost ratio of the Proposed Action alternative also allows the Forest Service to implement other resource activities planned.  This includes hand planting of shortleaf pine, site preparation and stocking surveys, release, WSI, fish passage restoration, non-native invasive species eradication, and bat box placement.  The Timber Sale Financial Present Net Value return to the Federal Treasury would be approximately $655,066.  (See project file for Quick-Silver Investment Analysis.)
Indirect Effects
The full implementation of the Proposed Action alternative would indirectly support local Polk County businesses through sale of fuel, supplies and equipment, as well as food and other personal needs of the workers and their families.

Cumulative Effects
The economic stability of the surrounding area is supported in the present and future through continuation of individual jobs and the forest industry as a whole.

Alternative 3:  Proposed Action without Herbicide

Direct Effect

The Proposed Action without Herbicide alternative would produce an estimated volume of 30,264 CCF of pine and hardwood sawtimber and pulpwood.  Total gross revenue from tree harvest units would also be estimated at $1,214,489.  This alternative has a positive revenue/cost ratio of 2.62.   

The timber stumpage value would cover all direct costs connected with the timber sale, including road construction and reconstruction, sale administration and sale preparation.  The positive revenue/cost ratio of the Proposed Action without Herbicide alternative also allows the Forest Service to implement other resource activities planned.  This includes hand planting of shortleaf pine, site preparation and stocking surveys, release, wildlife opening restoration, WSI, fish passage restoration and bat box placement.  The Timber Sale Present Net Revenue return to the Federal Treasury would be approximately $750,528.
Indirect Effect

The full implementation of the Proposed Action without Herbicide alternative would indirectly support local Polk County businesses through sale of fuel, supplies and equipment, as well as food and other personal needs of the workers and their families.   This indirect support of local businesses would be somewhat higher than the Proposed Action alternative due to the small increase in forestry worker salaries.   

Cumulative Effects

The economic stability of the surrounding area is supported in the present and in the future through continuation of individual jobs and the forest industry as a whole.

Public Health and Safety

In recognizing the sensitive nature of concerns to the public health and safety, the ID Team decided to disclose a summary of the direct, indirect and cumulative effects for each alternative.

Existing Condition

As stated in the “Air Quality” section, existing emission sources occurring in the general vicinity of the analysis area consist mainly of mobile sources.  These would include, but are not limited to, combustion engines (such as those found in motor vehicles); dust from unpaved surfaces; smoke from local, county, agricultural and forest burning; and other activities.  

As of December 2008 one county (Crittenden – near Memphis, Tennessee) in northeast Arkansas was listed as marginal “non-attainment” (those areas that do not currently meet National Ambient Air Quality Standards (NAAQS)) for 8-hour Ozone (O3) criteria pollutant only (United States Environmental Protection Agency, 2008).  This means that Polk County (southwest Arkansas) is in compliance with NAAQS for the criteria pollutants of concern for the proposed project (United States Environmental Protection Agency, 1990).  

Analysis of Effects:  Public Health and Safety

Alternative 1:  No Action

Direct, Indirect and Cumulative Effects

No direct effects would occur.  Negative indirect effects to public health and safety could occur in the event that a wildfire occurs and creates excessive smoke dispersal.  The Revised Forest Plan goals for the Two Mile Watershed would not be met.

Alternative 2:  Proposed Action

Direct Effects 

Reference the “Direct Effects to Air Quality” section for disclosure of effects of prescribed burning on public health and safety.  A potential risk to public safety is caused by smoke from prescribed burning, which can impact local individuals with respiratory problems, and can reduce visibility on highways and roads.  Proper implementation as outlined in required burning plans would provide for smoke dispersal, minimizing this risk.

The FEIS (2005b) discloses effects to human health and safety from prescribed fire and vegetation management activities.  The activities that are proposed would not pose any threat to public health and safety beyond that of the woods workers who conduct actual on-the-ground activities.  With proper personal protection equipment the likelihood of injuries would be decreased.  

Four herbicides proposed for use would be mixed and applied at the lowest rate effective in meeting project objectives and according to guidelines for protecting human and wildlife health.  There is no harmful synergistic effect from mixture of triclopyr, imazapyr and imazapic.  Glyphosate would be used alone.  Application rate and work time would not exceed levels that pose an unacceptable level of risk to human or wildlife health.

Indirect Effects 

Reference the “Indirect Effects to Air Quality” section for disclosure of effects of prescribed burning to public health and safety.

“Indirect dermal (reentry) exposure may occur if workers or members of the public brush up against wet vegetation in the sprayed area” (USDA Forest Service, 1989a, pp 4-16).

“Members of the public may accidentally be exposed to the herbicide by eating food that has been directly sprayed.  For example, someone could eat berries that have been directly sprayed, or they may eat meat from deer that have recently foraged on a sprayed site.  Exposure to a herbicide is possible if a container of herbicide concentrate were to break open and spill into a drinking water supply...” (USDA Forest Service, 1989a, pp 4-16).

Cumulative Effects

Reference the “Cumulative Effects to Air Quality” section for disclosure of effects of prescribed burning to public health and safety.  

Four herbicide active ingredients triclopyr, imazapyr, imazapic and glyphosate would be used at or below the rates allowed.  The Revised Forest Plan allows for their use at the lowest effective rate.  Site-specific risk assessments developed by Syracuse Environmental Research Associates have been conducted for the Two Mile Watershed as required by the Revised Forest Plan and are located in the project file (USDA Forest Service, 2005a, Part 3, pg 87, HU002).  The SERA Human Health and Ecological Risk Assessments worksheets are a series of excel spreadsheets designed to analyze the risks associated with use of specific herbicides.  These worksheets allow for the generation of project specific analysis of potential herbicide use.  

The analysis calls for the potential use of the active ingredient triclopyr-amine at a rate of up to 4 lbs/acre for cut-surface treatments and active ingredient triclopyr-ester at a rate of up to 2 lbs/acre for foliar spray.  Project-specific SERA worksheets were completed for these herbicides.  These worksheets indicated an increased hazard under certain scenarios in the use of all of the herbicides.  The increased hazard outputs for all chemicals were nearly the same so all will be included in one discussion.

Active ingredient imazapic may be used at a rate of 0.188 pounds/acre under the Two Mile Watershed analysis.  It will generally be applied as a foliar application to weeds.  Typical exposures to imazapic do not lead to estimated doses that exceed a level of concern.  For workers, no exposure scenarios, acute or chronic, generate a level of concern even at the upper ranges of estimated dose.  For members of the general public, the upper limits for hazard quotients are below a level of concern except for the accidental spill of a large amount (> 200 gallons) of imazapic into a very small pond.  Immediate consumption of water from this pond would reach a level of concern.  (SERA 2004a, pgs 3-22 to 3-24.).  Measures are taken to help ensure that these accidental spills do not happen and that the general public does not come in contact with herbicides.  For example, by establishing buffer zones of non-treatment around private property, and streams; carefully transporting only enough herbicide for one days use; mixing it on site away from private land, open water or other sensitive areas; properly maintaining and operating equipment (e.g. no leaks); and having good accident preplanning and emergency spill plans in place.   

The watershed analysis calls for the potential use of 2 pounds/acre of active ingredient glyphosate for foliar spray treatments.  In the SERA Final Report for the Risk Assessment on glyphosate (SERA 2006) they used a typical active ingredient application rate of 2 pounds/ acre and found the following:  “Based on the typical active ingredient application rate of 2 lbs/acre, none of the hazard quotients for acute or chronic scenarios reach a level of concern even at the upper ranges of exposure.  This is consistent with the risk characterization given by U.S. EPA/OPP (1993c, pg 53):  Based on the current data, it has been determined that effects to birds, mammals, fish and invertebrates are minimal.”  Given this, no further analysis of glyphosate was conducted.

The watershed analysis calls for the potential use of 0.75 pounds/acre of imazapyr to be used for all treatments.  In the SERA Final Report for the Risk Assessment on Imazapyr (SERA 2004b) they used a typical application rate of 0.15 pounds/ acre.  The rate of 0.75 pounds/acre of active ingredient was used in the risk analysis spreadsheets.  At this rate the spreadsheets indicate the use of imazapyr does not pose any identifiable hazard to workers or the general public in Forest Service applications.  Also at this rate the model asserts that no adverse effects associated with the toxicity of imazapyr can be anticipated in terrestrial or aquatic animals from the use of this compound in Forest Service applications (SERA 2004b, Executive Summary).  The model does show that adverse effects on aquatic plants are plausible with chronic exposure.  This would be under a scenario where the herbicide reaches a static body of water either through runoff or percolation.  For bodies of water that are flowing (e.g. streams) phytotoxic concentrations are likely to be transient and have little impact on any plant species (SERA 2004b, Executive Summary).  As for ponds, chronic effects are a possibility but one with limited probability. (Personal communication, Paul Mistretta, 5/2004).

The risk characterization of a worker applying herbicides using a “directed ground spray (backpack)” shows an increased risk for both the typical and upper level applications.  This risk can be mitigated however, by requiring the worker to wear the proper attire and safety equipment; have properly functioning equipment; apply the herbicide at the proper rate; work in an organized fashion so as to not re-enter treated areas; by not exceeding the “typical” length of workday (7 hours) and other measures.  

The risk characterization for the general public on the SERA worksheets shows several scenarios with an increased risk of acute/accidental and chronic exposures.  Public safety in and around areas of herbicide use is a high priority concern.  Measures are taken to help ensure that the general public does not come in contact with herbicides.  These include posting warning signs on areas that have been treated; temporary area closure; selectively targeting application for only that vegetation that needs to be controlled rather than using a broadcast application; establishing buffer zones of non-treatment around private property, streams, roads and hiking trails; carefully transporting only enough herbicide for one days use; mixing it on site away from private land, open water or other sensitive areas; properly maintaining and operating equipment (e.g. no leaks); and having good accident preplanning and emergency spill plans in place.  These measures along with others are incorporated into contracts and through good enforcement and administration will be effective in reducing the risk of accidental contamination of humans or the environment.

Herbicides and application methods were chosen to minimize risk to human and wildlife health and the environment (USDA Forest Service 2005a, Part 3, pg 87, HU004).  The Revised Forest Plan includes standards for applying herbicides to reduce the possibility of adverse effects.  These standards are required to be met at all phases of the Two Mile Watershed project including being incorporated as clauses in contracts (USDA Forest Service 2005a, Part 3, pp 77, 80, 87-89 and 106).  In conclusion, application of herbicide at the stated rates would pose only an acceptably low risk to the workers and public in the environment.

Alternative 3:  Proposed Action without Herbicide

Direct, Indirect and Cumulative Effects

Reference the “Effects to Air Quality” sections for disclosure of effects of prescribed burning to public health and safety.  Effects of project activities (with the exception of herbicide use) would be the same as the Proposed Action alternative.  Since there is no herbicide use proposed in this alternative, no direct, indirect or cumulative impacts to public health and safety resulting from the use of herbicides would occur.

Scenery Resources
The Forest Service utilizes the Scenery Management System (SMS) to evaluate land management activities in the context of the integration of benefits, values, desires, and preferences regarding aesthetics and scenery.  The SMS “provides an overall framework for the orderly inventory, analysis, and management of scenery.  The system applies to every acre of national forest and national grassland administered by the Forest Service and to all Forest Service activities...” (USDA Forest Service, 2000b, pg 12).  

The Revised Forest Plan revision established SIOs forest-wide using Geographic Information System (GIS) technology.  The approach allowed Forest planners a broad overview of Forest visual resource values while also providing detailed information on visual quality on a smaller scale, project scale.  The SIO values for the Ouachita National Forest where aggregated into four general categories:  Very high, High, Medium and Low (USDA Forest Service  2005b, pg 264).   

A more definitive description of the SIO values can be found in the Revised Forest Plan (USDA Forest Service, 2005a, pg 142).  A project level SIO map is filed in the Two Mile Watershed project file.

In recognizing the sensitive nature of concerns to the scenery resource, the ID Team decided to disclose a summary of the direct, indirect, and cumulative effects for each alternative.

Existing Condition

The Two Mile Watershed analysis area landscape is primarily characterized by mid-elevation mountains and hills (relative to the Ouachitas as a whole) aligned in an east-west orientation interspersed with broad, narrow valley bottoms with elevations ranging from 960 to over 1,900 feet above sea level.  This part of the Ouachita Mountains is the richest in terms of plant community diversity.  Natural communities include many seeps and springs, some of the most mesic (moist) forests found on the Ouachita National Forest (highlighted by stands of American beech and umbrella magnolia in coves, on north-facing slopes, and on stream terraces), and novaculite, shale, and sandstone glades and rock outcrops.  (USDA Forest Service  2005b, pg 25).
Management activities that have played a role in developing the existing landscape character include past timber sale activities (including road construction), wildlife ponds and openings, dispersed recreation and prescribed burning. 

Natural disturbance factors of wind, ice storms, droughts, fire and insect or disease cycles have played a part in shaping the vegetation mosaic of the landscape.  A viewer of the forest in the Two Mile Watershed analysis area several hundred years ago would most likely have seen open to very open upland forests dominated by shortleaf pine and hardwoods (mostly oak) in varying proportions (USDA Forest Service, 1999a).  Riparian areas, sheltered coves and other mesic areas would tend toward hardwood dominance in multi-storied, very mixed species stands, with denser hardwood understories.  

The Two Mile Watershed analysis area is comprised of three SIO categories: High (10 percent ),  Moderate (79 percent) and Low ( 11 percent).   A High value SIO area is where the valued landscape character appears intact.  Deviations may be present but must repeat the form, line, color, texture, and pattern common to the landscape character.  A Moderate value SIO requires that management activities remain visually subordinate to the characteristic landscape.  The Forest visitor notices changes in the landscape, but they do not attract attention.  The natural appearance of the landscape remains dominant.  In Low SIO areas where the character of the landscape may be dominated by resource activities, the forest visitor would be aware of road, timber harvest and other resource management activities.
Analysis of Effects:  Scenery Resource

Alternative 1:  No Action

Direct, Indirect and Cumulative Effects 

During the short-term (10 to 14 years), direct effects to scenic integrity would be very minimal and gradual within the Two Mile Watershed analysis area.  The visitor would see no new human-caused activities.  The forest vegetation would become denser and wildlife would become less visible without the impacts of timber harvest activities and prescribed burning.  Scenic variety would lessen.  Indirect and cumulative effects would be more permanent.  With no vegetative treatments, open areas would disappear with encroachment of mid-story and under-story vegetation.  Also, natural events such as fire, wind, ice, insects and disease, could have a much more significant effect on the landscape and create a negative visual effect.  With the loss of open area habitat, populations of many wildlife species would decrease resulting in an indirect effect to Forest visitors desiring to view wildlife within the Two Mile Watershed analysis area.

Alternative 2:  Proposed Action

Direct and Indirect Effects 

Management activities that have the greatest potential of affecting scenery are road construction and large-scale, long-term vegetation management … (USDA Forest Service  2005b, Chapter 3, pg 265).  

Vegetation management has a great potential to alter the landscape and impact the scenic resource.  Timber harvest practices can cause long-term effects on scenery by altering landscape character through reduction in species diversity, manipulation of the prominent age class, and alteration of opening size, location, and frequency.  The potential effects may be positive or negative, depending on their consistency with the desired condition of the landscape.  Of the management applications, even-aged management may be the most visually impacting (USDA Forest Service  2005b, Chapter 3, pg 266).  The commercial thinning,  modified seed tree harvest, woodland restoration and recruitment, midstory treatment, pond construction, wildlife opening work and repeated prescribed burning would interrupt the uniformity of the canopy and gradually replace it with a more open landscape adding to seasonal diversity associated with a grassy understory.

Site preparation activities affect scenery by exposing soil and killing other vegetation. These effects are generally short-term.  Mechanical site preparation and prescribed fire usually improves the appearance of the harvest area by removing the unmerchantable trees and most of the broken stems.  Stand improvement work can affect scenery by browning the vegetation and reducing visual variety through elimination of target species (USDA Forest Service  2005b, Chapter 3, pg 266).

Drifting smoke, blackened vegetation, and charred tree trunks would be the main negative visual effects from prescribed burning.  Visual contrast from fireline construction would also be evident.  The contrast levels and duration vary with fire intensity.  Blackened vegetation usually lasts a short time, but charring of trees may be evident for many years.  Repeated prescribed fire often results in a reduced midstory and understory species layer that increases viewing distance, and tends to promote an herbaceous layer (flowering species) (USDA Forest Service  2005b, Chapter 3, pg 265).  Indirectly, prescribed burning substantially diminishes the potential for crown fires that could result in dead overstory trees and large burn scars on remaining live trees.  

Prescribed fire and midstory reduction are common wildlife management practices. Midstory reduction and prescribed fire reduce midstory diversity and, over time, produce stands with open understories allowing views into the landscape.  Restoration of wildlife openings may also impact scenic quality through the creation of forest canopy openings (USDA Forest Service  2005b, Chapter 3, pg 266).

Road maintenance, especially right-of-way maintenance, affects scenery.  Road construction introduces unnatural visual elements into the landscape and causes form, line, color, and texture contrasts.  Road management controls how much of the landscape is seen by having roads open or closed (USDA Forest Service  2005b, Chapter 3, pg 266).

Cumulative Effects

Most of the negative impacts to scenery associated with road construction and vegetation management within the Two Mile Watershed would be avoided by implementing mitigation measures (USDA Forest Service  2005b, Chapter 3, pg 265).

All vegetative impacts as a result of timber harvest within the Two Mile Watershed are short-term because of rapid vegetation growth (USDA Forest Service  2005b, Chapter 3, pg 266).

No appreciable cumulative effects to scenic resources within the Two Mile Watershed are expected (USDA Forest Service  2005b, Chapter 3, pg 267).
Alternative 3:  Proposed Action without Herbicide

Direct, Indirect and Cumulative Effects 

The effects to the visual resource would be the same as the Proposed Action alternative except that the short-term browning and graying of vegetation and the residual snags associated with the herbicide application would not occur.

Recreation Resources

In recognizing the sensitive nature of concerns to recreation resources, the ID Team decided to disclose a summary of the direct, indirect, and cumulative effects for each alternative.

Existing Condition

The Recreation Opportunity Spectrum (ROS) is the method used by the Forest Service to inventory and manage outdoor recreation settings and to insure that a broad mix of these settings remain available to provide the recreating public with experiences ranging from high challenge and remoteness (primitive) to more developed and managed settings found in most Forest Service recreation areas (rural).  The Ouachita National Forest continues to provide recreation experiences in each category of ROS within the outer limits listed above.  However, the majority of the Forest is managed for recreation experiences in the midrange, Roaded-Natural (RN), where the forest visitor may enjoy nature in an atmosphere where some challenge and remoteness is available but rarely completely removed from human influence and activity (USDA Forest Service  2005b, Chapter 3, pg 216, after correction).

The ROS class for the Two Mile Watershed analysis area is designated as follows: 

 Roaded Natural (RN):  Predominately natural or natural-appearing environment with a low probability of experiencing isolation from sights and sounds of man.  Interaction between users may be low to moderate, but with evidence of other users prevalent.  Conventional motorized use is provided for in construction standards and design of facilities.  Opportunities for both motorized and non-motorized forms of recreation may be provided.

There are no Forest Service developed recreation campgrounds or facilities within the Two Mile Watershed analysis area. Roads within the Two Mile Watershed require vehicles with a relatively high ground clearance.  Hiking and mountain bike riding, dispersed camping, OHV, mainly 4-wheelers and dirt-bikes, hunting and driving for pleasure are the predominant recreational activities.

This EA tiers to the FEIS, which provides a thorough discussion of roadless area concerns (USDA Forest Service  2005b, Executive Summary; pp 3, 4, 5, 227, 267-284).  During the Forest Plan revision, “a new comprehensive review was completed to identify areas that met roadless requirements....” (USDA Forest Service  2005b, pg 267).  The Forest Plan revision was completed when the “State Petitions Rule” (2005 Roadless Rule) was in effect.  The 2005 Roadless Rule eliminated uniform national protections for roadless areas, reinstated forest plan review and evaluation of roadless areas for possible recommendation as wilderness or allocation to other kinds of management areas, and provided an option for a state to petition for management of roadless areas within the state.

Roadless areas are places that have retained or are regaining a natural, untrammeled appearance and where signs of prior human activity are disappearing or being muted by natural forces.  No roadless areas as identified in the 2005 Revised Forest Plan FEIS as meeting the criteria for an inventoried roadless area are located in the Two Mile Watershed analysis area.

A recent court decision (California v. USDA (C05-03508) and Wilderness Society v. USFS (C05-04038).  United States District Court Northern, District of California.  Opinion and Order September 19, 2006) resulted in setting aside the State Petitions Rule (2005 Roadless Rule) and reinstating the 2001 Roadless Area Conservation Rule (2001 Roadless Rule).  The 2001 Rule was developed after a lengthy process regarding the impact of road construction in roadless areas.  In adopting the 2001 Roadless Rule, the Forest Service conducted environmental analysis and prepared a Final Environmental Impact Statement in 2000 (USDA Forest Service, 2000a) which included maps of designated roadless areas.  Six of these areas were identified in the Ouachita National Forest and one of these roadless areas, Blue Mountain, is located on the Mena Ranger District.  The 9,749-acre Blue Mountain Roadless Area is situated in Polk and Scott Counties, Arkansas.

Analysis of Effects:  Recreation Resources

Alternative 1:  No Action 

Direct, Indirect and Cumulative Effects

No direct effects would be expected from the implementation of the No Action alternative.  

Indirect effects may be encroachment of hardwoods into dispersed camping sites and hiking trails with lack of vegetation treatment.  The hunting, hiking, biking and wildlife viewing experience may not be as enjoyable due to the lack of vegetation management that provides habitat diversity for wildlife. 

Opportunities for natural events, such as wildfire or insect and disease, would be expected to increase and the results could create greater visual impacts on the landscape than if managed.

Existing use of closed roads and user created OHV trails within the Two Mile Watershed would go unmanaged and impact wildlife and soil stability.   
No cumulative effects would be expected from the implementation of the No Action alternative.
Alternative 2:  Proposed Action

Direct, Indirect and Cumulative Effects

Immediate or direct effects to the recreation resource would be short term and may include a disturbance in the recreation experience by the sights and sounds of management activities such as logging operations, road construction and vegetation removal.  

Maintenance by Herbicide
Herbicide application is proposed for maintenance around the base of the Bee Mountain Fire Tower.  The herbicide treatment would be used to suppress woody and herbaceous vegetation.  Heavily shaded areas generally require little trail maintenance.  However, areas that have been opened up to sunlight due to natural events (i.e. ice damage, wind, insects, or wildfire) or management activities (i.e. timber treatments, prescribed burning) would produce significant vegetative undergrowth resulting in extensive trail maintenance.  The herbicide treatment would efficiently keep the undesirable vegetation down around the tower-base making the site more accessible for public use.  

A 10-foot corridor around the base of the tower would be treated with herbicide as needed to keep the undesirable vegetation from engulfing the tower site. 

This treatment would be on a continuous basis and extended indefinitely beyond the 10-year period during which other proposed management activities would occur. 
Dispersed Campsite Closure or Rehabilitation
Four dispersed campsites within this watershed would be closed due to soil compaction, active erosion, sedimentation, aquatic and / or heritage resource concerns.  To reduce impacts these campsites would be closed. 

Treatments for dispersed campsites would consist of placement of large cobble stone in problem areas (e.g., 3 campsites along Two Mile Creek) to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  Gravel and topsoil would be used on access roads for some of the dispersed campsites.  Some dispersed sites have multiple access points causing resource problems and these would be closed.  Gabion would be used on streambanks where OHVs are causing streambank problems.

Bee Mountain Fire Tower

Bee Mountain Fire Tower would be rebuilt to its original state.  Access into this location would be improved to allow visitor use.  Interpretive signs would be used for visitor information.  

Off-Highway Vehicle Use

OHV users would be expected to only utilize roads and trails authorized for public use under the Motorized Vehicle Use Map (MVUM).  MVUM is scheduled to become effective in late Spring 2009.   MVUM is currently being analyzed under a separate decision document but will have an effect on the Two Mile Watershed.  The effect would be as mentioned in the above statements.  
Prescribed burning and smoke could displace campers during burn periods.  Vegetation burned may cause Forest visitors to select other dispersed campsites for a 3 to 5 month period until the area(s) vegetation resprouts in the spring.

Roads (authorized and unauthorized) open to the general public would be reduced to achieve desired open road density within the Two Mile Watershed.  This could cause Forest visitors to relocate to other areas of the Forest and also cause a reduction in roads used for driving pleasure.

The proposed vegetation treatments would provide a deeper view into the Forest, offering more visual variety and opportunities for watchable wildlife.  Also, improved habitat conditions as a result of the proposed treatments would improve availability of many game species for recreational hunting.  

No cumulative effects are expected as a result of the Proposed Action alternative on the recreation resource within the Two Mile Watershed.

Alternative 3:  Proposed Action without Herbicide

Direct, Indirect and Cumulative Effects

The effects would not be expected to be significantly different than those effects addressed in the Proposed Action alternative.  

Climate Change
In recognizing the sensitive nature of concerns about climate change, the ID Team decided to disclose a summary of the direct, indirect, and cumulative effects for each alternative. However, it is not currently feasible to quantify the indirect effects of individual or multiple projects on global climate change; and therefore, determining significant effects of those projects or project alternatives on global climate change cannot be made at any scale.

Existing Condition

Forests are shaped by climate; and climate is shaped by forests. In fact, climate is the most important influence on vegetation in the Ouachita Highlands, and extremes of temperature and precipitation may have more impact on the distribution of species than long-term averages (USDA Forest Service 1999). 
Table 21 summarizes current climate and frost data for Mena, Arkansas
. The current climate in the TMW area has supported upland hardwood and pine forests, with inclusions of prairie for only about the past 4,000 years (USDA Forest Service 1999). Boreal spruce, fir, and jack pine forests dominated the region about 14,000 – 20,000 years ago during a much cooler, damper, glacial-front climate. Oak, ash, elm, and other deciduous trees were dominant 10,000 - 14,000 years ago, and during the warmer, drier climate of about 10,000 years ago, prairies, oak savannas and oak-hickory forests expanded (Delcourt and Delcourt, 1991). 

Table 21. Climate (Average Weather) Data for Mena, Arkansas
	Statistic
	Units
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Ave

	Minimum Temperature
	°F
	27
	30.5
	38.4
	46.1
	55.8
	63.7
	67.4
	65.9
	59.4
	48.4
	38
	29.9
	47.5

	Maximum Temperature
	°F
	48.7
	54.5
	62.3
	70.6
	77.3
	84.7
	89.7
	89.5
	82.5
	72.9
	60.1
	51
	70.3

	Heating Degree Days
	# days
	842
	630
	454
	218
	66
	3
	0
	2
	24
	169
	481
	760
	304.1

	Cooling Degree Days
	# days
	0
	0
	0
	19
	114
	278
	420
	394
	203
	33
	2
	0
	121.9

	Monthly Precipitation
	inches
	3.29
	3.65
	5.19
	5.2
	6.65
	5.17
	5.05
	2.54
	5.07
	5.68
	5.88
	5.02
	4.9


Table 21. Continued

First and Last Frost Dates*
	First Frost
	Last Frost

	10%
	50%
	90%
	10%
	50%
	90%

	OCT 17
	NOV 01
	NOV 16
	MAR 23
	APR 04
	APR 17


* For autumn the percentages show the likelihood of the first frost before the given date. For spring the percentages show the likelihood of the last frost before the given date.
Carbon dioxide plays a critical role in regulating earth’s surface temperature. Carbon dioxide is one of five main greenhouse gases (GHG), which retain heat by allowing short-wave radiation (light) to pass through, but act as a barrier to long-wave radiation (heat). Forests play a major role in the global carbon cycle by storing carbon in live plant biomass (approximately 50% of dry plant biomass is carbon), in dead plant material, and in soils. Forests contain three-fourths of all plant biomass on earth, and nearly half of all soil carbon. The amount stored represents the balance between absorbing carbon dioxide (CO2) from the atmosphere in the process of photosynthesis and releasing carbon into the atmosphere through live plant respiration, decomposition of dead organic matter, and burning of biomass (Krankina and Harmon, 2006).
Through the process of photosynthesis, carbon is removed from the atmospheric pool. About half the carbon absorbed through photosynthesis is later released by plants through respiration as they use their own energy to grow. The rest is either stored in the plant, transferred to the soil where it may persist for a very long time in the form of organic matter, or transported through the food chain to support other forms of terrestrial life. When plants die and decompose, or when biomass or its ancient remains in the form of fossil fuels are burned, the original captured and stored carbon is released back to the atmosphere as CO2 and other carbon-based gases. In addition, when forests or other terrestrial ecosystems are disturbed through harvesting, conversion, or natural events such as fires, some of the carbon stored in the soils and organic matter, such as stumps, snags, and slash, is oxidized and released back to the atmospheric pool as CO2. The amount released varies, depending on subsequent land use and probably rarely is more than 50% of the original soil store (Salwasser, 2006). As forests become older, the amount of carbon released through respiration and decay can exceed that taken up in photosynthesis, and the total accumulated carbon levels off. This situation becomes more likely as stands grow overly dense and lose vigor. 
Wildfires are the greatest cause of carbon release from forests. However, the greatest changes in forest sequestration and storage over time have been due to changes in land use and land use cover, particularly conversions from forest to agriculture and more recently from forest to urban development, dams, highways, and other infrastructure (Malmsheimer et al., 2008). At the global scale, if more carbon is released than is captured and stored through photosynthesis or oceanic processes, the concentration of CO2 builds in the atmospheric pool. An increase in atmospheric carbon dioxide concentrations is expected to lead to increased levels of net primary productivity and an increase in overall biomass accumulation (Malmsheimer et al., 2008).
Human activities that release carbon dioxide have resulted in increasing concentrations sufficient to increase the earth’s surface temperature above natural cycles. Current concentrations and recent increase rates exceed that of the last 420,000 years (Harmon, 2008). Given present climate change, predicted temperature increase for the region, including the Two Mile Watershed is between 3°C and 5°C (5.4°F and 9.0°F), and precipitation increase is about 20%. These predictions are from the output of the Hadley Centre’s 'HadCM2' computer model, which is considered a 'middle-of-the-road' projection (the 30-year target period is 2070-2100, compared to a baseline of 1960-1990.) Changes in temperatures as well as changes in precipitation can affect forests directly. In addition, a warmer climate may allow herbivores and pests to expand in both number and range (Logan et al. 2003). The southern pine beetle is expected to expand its range latitudinally and altitudinally, possibly vulnerable tree species to new or increased levels of attack (Logan and Powell, 2001; Williams and Liebhold, 2002). In all, a warmer climate is expected to encourage pest outbreaks of increasing frequency, duration, and intensity. Climate change is also predicted to alter the frequency and intensity of severe weather events (IPCC, 2007). Species ranges and distributions may change as a result of the complex combinations of changes in temperature, precipitation, severe weather events, insects and diseases, herbivore populations, and other interrelated ecosystem factors, albeit in uncertain ways.
Analysis of Effects:  Climate Change
Alternative 1:  No Action 

Direct, Indirect and Cumulative Effects

No management activities would occur under Alternative A, therefore no direct effects on GHG emissions and carbon cycling would occur.
Because no management activities would take place under this alternative, carbon would continue to be sequestered and stored in forest plants, trees (biomass) and soil. Unmanaged, older forests can become net carbon sources, especially if probable loss due to wildfires is included (Malmsheimer et al., 2008). In the absence of prescribed fire, fuel loadings would continue to increase and accumulate on the forest floor. In the event of a wildfire, fuel loading would be higher, increasing the risks of catastrophic damage to natural resources. This would result in a large release of GHG and carbon into the atmosphere. By deferring timber harvest activities, forests would continue to increase in density. Over time this could pose a risk of density dependent mortality, insects, and disease. This could result both in a release of carbon from tree mortality and decomposition as well as hinder the forest’s ability to sequester carbon from the environment. Live, vigorous stands of trees retain a higher capacity to retain carbon.
Drier conditions could be expected as a result of climate change, causing native, local plant species to be maladapted to the changing climate. Droughts may decrease the success of local, native plant species regeneration following natural disturbance events, and increase the success of select, drought-tolerant non-native invasive species, which could delay forest recovery compared to recovery via supplemental artificial regeneration (planting) and non-native species eradication.

As GHG emissions and carbon cycling are integrated across the global atmosphere, it is not possible to determine the cumulative impact on global climate from emissions associated with the No Action alternative, or of this alternative in combination with other projects. It is not expected that the effects of this alternative, or of this alternative in combination with other projects can be specifically attributed the cumulative effects on global climate change.

Alternative 2:  Proposed Action and Alternative 3:  Proposed Action without Herbicide

Direct, Indirect and Cumulative Effects

The proposed harvest operations would result in a release of carbon and reduce carbon storage in the forest both by removing organic matter (trees) and by increasing heterotrophic soil respiration. However, much of the carbon that is removed is offset by storage in forest products. Forest management that includes harvesting provides increased climate change mitigation benefits over time because wood-decay CO2 emissions from wood products are delayed (Malmsheimer et al., 2008). In addition, the use of wood to produce energy provides an opportunity to reduce GHG emissions. Given the availability of biomass energy processing facilities, harvest residue can be used for electrical power generation or as a substitute for fossil fuels, rather than allowing it to accumulate and decay on site or removing it by prescribed  burning. The use of biomass fuels and bio-based products can reduce oil and gas imports and improve environmental quality. Biomass can offset fossil fuels such as coal, natural gas, gasoline, diesel oil, and fuel oil ((Malmsheimer et al., 2008). 

Prescribed burning activities, although a carbon neutral process, would release CO2, other green house gasses, and particulates into the atmosphere in the short-term. However, implementing the proposed prescribed burns on a 3 to 5 year cycle would reduce fuel loading and could be expected to reduce fire intensity and severity over the longer-term as well.

Indirectly, implementation of the proposed actions would increase the overall health, vitality, and growth within the project area, reduce the susceptibility to insects and disease, and lower the risk of a catastrophic wildfire through reduction of fuel accumulations in the project area. This would serve as a way to increase carbon storage within the project area and mitigate carbon accumulation in the atmosphere.
Drier conditions could be expected as a result of climate change, causing native, local plant species to be maladapted to the changing climate. Droughts may decrease the success of plant species regeneration following harvest, prescribed burning, or natural disturbance events, while increasing the success of select, drought-tolerant non-native invasive species. These interactions could increase needed levels of artificial regeneration (planting) and non-native species eradication over those planned in the Proposed Action or Proposed Action without Herbicide alternatives.

As GHG emissions and carbon cycling are integrated across the global atmosphere, it is not possible to determine the cumulative impact on global climate from emissions associated with the Proposed Action and Proposed Action without Herbicide alternatives, or of these alternatives in combination with other projects. It is not expected that the effects of these alternatives, or of these alternatives in combination with other projects can be specifically attributed the cumulative effects on global climate change.
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Persons and Agencies Contacted &/or Consulted

Notice and Comment of Proposed Action –
· Ronald Alston
· Governor Bill Anoatubby - Chickasaw Nation

· Arkansas Natural Heritage Commission

· Bill Ballard
· Perry Barrett
· Vernon Bates - Ouachita Watch League

· John Berrey - Quapaw Tribe

· Ron Bird
· Jewell Bohannan
· Kent Bonar
· Al Brooks
· Brad Burnette

· Seth Buys
· J.D. Church

· William M. Cogburn
· Cynthia Compton
· Don Cost
· James R. Crouch
· L.D. Cunningham
· Mr. & Mrs. Frankie Davis
· Harold D. Davis
· Mark Donham -  RACE/Hartwood

· Bruce Ewing
· Robert Ferguson
· Sigurd Fugelseth

· Walter Geyer

· Richard Gibson

· Richard A. Gordon, Jr. - Public Awareness Commission

· Hoyt Graves

· Steve Graves

· Chief Jim Gray - Osage Nation

· William B. Greer 
· Philip C. Gregory

· Charley Grosse

· George A. Haddad, Jr.


· Calvin Harrison

· Bob Hatton

· Fred Herpich

· Johnny Howell

· Mark Hutson
· Boyce Johnson

· Prentiss Johnson

· Maxie Johnson

· Marthene Johnson Barber

· Tom Jones
· Dan Kendrick

· Tim Kiser - Ouachita ATV Club

· Ted Koch

· Basil M. Kyriakakis

· Russell Lockhart
· James Looney
· Edward F. Mazur

· Bill McKinney

· John Nettles - Travis Lumber Company

· Robert Norris
· Lynn Oglesby - Polk County Chamber of Commerce

· Joe Ben Oller

· LaRue Parker - Caddo Indian Tribe of Oklahoma

· Leon Philpot - Rich Mountain. Electric Cooperative

· Carrie Poston - Arkansas Health Department

· Chief Greg Pyle - Choctaw Nation of Oklahoma

· Mary M. Rawlins
· Tom Riales
· Mr. & Mrs. Ronnie Richardson
· Sylvia Ritzky - Office of the Secretary of the Environment

· Danny Rowland - Arkansas Game & Fish Commission

· Mark Sattelberg - U.S. Fish & Wildlife Service

· Nannette Schockley

· Mr. & Mrs. Terry Scott
· Kenny
Sells - Sells Land & Timber

· Carl Smith
· David Spurling, Chairman - Montgomery County Advisory Board

· Ray B. Stanley - Polk County Courthouse

· Mr. & Mrs. Henry Tittle
· Bo Vincent
· Dr. Gene Wenzel
· Greg Wiley
· Jerry Williams
· Tim Williamson
· Audrey Wisenhunt
· Douglas Zollner - The Nature Conservancy

· Stuart Zove - Crystal Heaven Mining Company

Persons mailed NEPA documents (NEPA Mailing List) can be found in the project file.
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Glossary of Terms
Age Class - One of the intervals into which the age range of trees is divided for classification or use.
Alternative - One of several policies, plans, or projects proposed for decision making.
Aquatic Ecosystem - The wetted stream channel, lake or estuary bed, water biotic communities, and the habitat features that occur therein.
Basal Area (BA) - The cross-sectional area of a stand of trees measured at breast height. The area is expressed in square feet per acre and is a measure of stocking density.

Big Game - Those species of large mammals normally managed for sport hunting.

Canopy - The cover of branches and foliage formed collectively by the crown of adjacent trees and other woody growth.
C – One hundred, as in CCF.

CFR - Code of Federal Regulations

Classified Road – see “Road”
Commercial Thinning - Cutting by means of sales for products (poles, posts, pulpwood, etc.) in immature stands to improve the quality and growth of the remaining stand.

Commodity - Tangible or physical output, such as timber, livestock, minerals, water, etc., synonymous with RPAs “Market.”

Condition Class - The dominant existing vegetation or physical features found on a unit of land. Forested condition classes are described by the dominant existing timber species and size class.
Consumptive Use - Those uses of a resource that reduce its supply.

Cost Effective - Achieving specified outputs or objectives under given conditions for the least cost.

Cost Efficiency - The usefulness of specified inputs (costs) to produce specified outputs (benefits). In measuring cost efficiency, some outputs including environmental, economic, or social impacts, are not assigned monetary values but are achieved at specified levels in the least cost manner. Cost efficiency is usually measured using present net value, although use of benefit-cost ratios and rates-of-return may be appropriate. (36 CFR 219.3)

Cost Efficient - Achieving a specified level of outputs (satisfying legal and administrative constraints) while maximizing net benefit, subject to those constraints. (36 CFR 219.3)

Critical Habitat - Habitat as defined by the Fish and Wildlife Service to be essential to meet the needs of an endangered species.

Cubic Foot - A unit of measure usually referring to wood volume (1 ft. x 1 ft. x 1 ft.)

 

Cultural Resources - Potential knowledge about human cultural systems, in the form of historical and prehistoric products and by-products of man. The physical remain (artifacts, ruins, burial mounds, petroglyphs, etc.) and conceptual content or context (as a setting for legendary, historical, or prehistoric events, as a sacred area of native peoples, etc.) of an area that is useful or important for making land-use planning decisions.

Cutting Cycle - The planned recurring lapse of time between successive cuttings in a timber stand.

D.B.H. (Diameter at Breast Height) - The diameter of a tree measured 4 feet 6 inches from the ground.

Decommissioning - Activities that result in the stabilization and restoration of unneeded roads to a more natural state.
Defined Stream Channel – A channel that exhibits evidence of annual scour. 

Demand - The amount of an output that users are willing to take at a specified price, time period, and condition of sale.

Developed Recreation - Recreation that requires facilities that in turn result in concentrated use of an area. Examples of recreation areas are campgrounds and ski areas; facilities in these areas might include roads, parking lots, picnic tables, toilets, drinking water, ski lifts, and buildings.

Dispersed Recreation - A general term referring to recreation use outside a developed recreation site, this includes activities such as scenic driving, hunting, backpacking, and recreation in primitive environments.

Diversity - The distribution and abundance of different plant and animal communities and species within the area covered by a land and resource management plan. (36 CFR 219.3)

Ecological Complexity - The total of structural diversity, species richness, and all other forms of diversity in a given ecosystem.  
Ephemeral Stream - A stream that does not have a defined channel and flows only in direct response to rainfall. 
Final Environmental Impact Statement (FEIS) - The statement of environmental effects required for major Federal actions under Section 102 of the National Environmental Policy Act and released to the public and other agencies for comment and review.

Economic Efficiency - The point of operation where the net benefit is maximized. Output levels would not be predetermined.

Ecosystem - An interacting system of organisms considered together with their environment; for example, the vegetation and animals within marsh, watershed, or lake ecosystems.

Effects - Results expected to be achieved, or actually achieved, relative to physical, biological and social (cultural and economic) factors resulting from the achievement of outputs. Examples of effects are tons of sediment, pounds of forage, person-years of employment, income, etc. There are direct effects, indirect effects and cumulative effects.

Endangered Species - Any species of animal or plant that is in danger of extinction throughout all or a significant portion of its range. Plant or animal species identified by the Secretary of the Interior as endangered in accordance with the 1973 Endangered Species Act.

Environmental Analysis - An analysis of alternative actions and their predictable short and long-term environmental effects, which include physical, biological, economic, social and environmental design factors and their interaction. (36 CFR 219.3)

Epidemic - Applied to a population of pests that build up, often rapidly, to highly abnormal and generally injurious levels.

Even-aged - A forest (stand) composed of trees having no, or relatively small, differences in age.

Even-aged Management - The application of a combination of actions that results in the creation of stands in which trees of essentially the same age grow together. Managed even-aged forests are characterized by a distribution of stands of varying ages (and, therefore, tree sizes) throughout the forest area. The difference in age between trees forming the main canopy level of a stand usually does not exceed 20 percent of the age of the stand at harvest rotation age. Regeneration in a particular stand is obtained during a short period at or near the time that a stand has reached the desired age or size for regeneration and harvested. Clearcut, shelterwood, or seed tree cutting methods produce even-aged stands. (36 CFR 211.3)

Firewood - See Fuelwood
Floodplains - The lowland and relatively flat area adjoining inland waters, including at a minimum, that area subject to a one percent or greater chance of flooding in any given year, and soil inundated by the 100-year flood. 

Forest Land - Land at least 10 percent occupied by forest trees of any size or formerly having had such tree cover and not currently developed for nonforest use.  Lands developed for nonforest use include areas for crops, improved pasture, residential, or administrative areas, improved roads of any width, and adjoining road clearing and powerline clearing of any width. (36 CFR 219.3)

 

Forest System Roads - Roads that are part of the Forest development transportation system, which includes all existing and planned roads, as well as other special and terminal facilities designated as Forest development transportation facilities.

FSH - Forest Service Handbook

FSM - Forest Service Manual

Fuels - Any materials that will carry and sustain a forest fire, primarily natural materials, both live and dead.

Fuelwood - Wood that is round, split, or sawn, and generally otherwise refuse material cut into short lengths or chipped for burning.
Game Species - Any species of wildlife or fish for which hunting seasons and bag limits have been prescribed, and which are normally harvested by hunters, trappers and fishermen under State or Federal laws, codes and regulations.
Goods and Services - The various outputs, including on-site uses, produced from forest and rangeland resources. (36 CFR 219.3)

Ground Water - Subsurface water in a saturated zone or geologic stratum.

Growing Season - The months of the year a species of vegetation grows.
Heterotrophic – Obtaining nourishment by digesting plant or animal matter, as animals do, as opposed to photosynthesizing food, as plants do.
Interdisciplinary Team (I.D. Team) - Collective participation of two or more disciplines, or fields of specialized technical knowledge for natural resources management.

Intermittent Service Road - A road developed and operated for periodic service and closed for more than one year between periods of use. (Service Level D).
Land Class - The topographic relief of a unit of land. Land classes are separated by slope, which coincides with the timber inventory process. The two land classes used in the ALRMP are defined by the following slope ranges: 0 to 35 percent, greater than 35 percent.

Landing - Any place where round timber is assembled for further transport.

Landline - For Revised Forest Plan purposes, National Forest property boundaries.

Landscape - a spatial mosaic of several ecosystems, landforms, and plant communities across a defined area irrespective of ownership or other artificial boundaries and repeated in similar form throughout.

M - One thousand, as in MBF and MCF

Maintenance - The upkeep of the entire Forest Development Transportation Facility, including surfaces and shoulders, parking and side areas, structures, and such traffic control devices as are necessary for its safe and efficient utilization (36 CFR 212.1, FSM 1023.4, 7732,05). Maintenance is not for the purpose of upgrading a facility, but rather, to bring it to the originally constructed or subsequently reconstructed condition.

Management Area - An area with similar management objectives and a common management prescription.

Management Concern - An issue, problem, or a condition that constrains the range of management practices identified by the Forest Service in the planning process. (36 CFR 219.3)

Management Direction - A statement of multiple use and other goals and objectives, the associated management prescriptions, and standards and guidelines for attaining them. (36 CFR 219.3)

Management Emphasis - A reflection of allocation choices for an analysis area. Management emphasis, as used in FORPLAN is a 6-letter identifier used to describe (name) a prescription in FORPLAN Example: BRZREN is a description emphasizing the production of browse (BRZ) and contains non-motorized recreation (REN).

Management Indicator Species - A species selected because its population changes indicate effects of management activities on the plant and animal community.  A species whose condition can be used to assess the impacts of management actions on a particular area.
Mast - The fruit of trees such as oak, beech, sweet chestnut and also the seeds of certain pines; for example, shortleaf and loblolly pines, particularly where considered as food for livestock and certain kinds of wildlife.

Mature Growth - Pine or pine-hardwood stands 80 years of age and older; and hardwood and hardwood-pine stands 100 years of age and over.   

Maturity - A loose term for the stage at which a tree or other plant has attained full development, particularly height, and is in full seed production.

MCF - Thousand cubic feet.  A quantity of wood volume.

Minimum Level - The minimum level of management that complies with applicable laws and regulations, that includes prevention of significant or permanent impairment of the long-term productivity of the land, and which would be needed to maintain the land as a National Forest, and to manage uncontrollable outputs, together with associated costs and inputs.

MMCF - Million cubic feet.  A quantity of wood volume.
Modified Seed Tree - A timber harvest cut designed to obtain natural regeneration from seed trees left for that purpose.  Approximately 10-20 sq. ft. of pine and hardwood basal area per acre is retained in the overstory.  Seed trees are retained indefinitely.  This cut will establish a two-aged stand.  This treatment differs from a traditional seed tree by retaining a mix of hardwoods and pines in the overstory after regeneration. 

Monitoring And Evaluation - The evaluation on a sample basis of ALRMP management practices to determine how well objectives have been met, as well as the effects of those management practices on the land and environment.

Multiple Use - Management of all the various resources of the National Forest system so that they are utilized in the combination that will best meet needs of the American people; making the most judicious use of the land for some or all of these resources or related services over areas large enough to provide sufficient latitude for periodic adjustments in use to conform to changing needs and conditions; that some lands will be used for less than all of the resources and services; and coordinated management of the various resources, each with the other, without impairment of the productivity of the land, with consideration being given to the relative values of the various resources, and not necessarily the combination of the uses that will give the greatest dollar return or the greatest unit output. (36 CFR 219.3)

Multi-Storied - A stand of timber having two or more recognizable tree canopy layers or height levels.

National Environmental Policy Act (NEPA) - An Act, to declare a National policy which will encourage productive and enjoyable harmony between man and his environment; to promote efforts which will prevent or eliminate damage to the environment and biosphere and stimulate the health and welfare of man; to enrich the understanding of the ecological systems and natural resources important to the nation; and to establish a Council on Environmental Quality.

National Forest Land - Ouachita National Forest lands for which the Forest Service is assigned administrative responsibility.

National Forest Land and Resource Management Plan (NFLRMP, LMP) - A plan developed to meet the requirements of the Forest and Rangeland Renewable Resources Planning Act of 1974, as amended, that guides all natural resource management activities and establishes management standards and guidelines for the National Forest System lands of a given National Forest.

 

National Forest Management Act (NFMA) - A law passed in 1976 amending the Forest and Rangeland Renewable Resources Planning Act that requires the preparation of Regional and Forest Plans, and regulations to guide that development.

Natural Regeneration - Renewal by self-sown seed or by vegetative means (regrowth).
No Action Alternative - The condition expected to exist in the future if current management direction would continue unchanged.

Nonforest Land - Land that does not support timber or is kept free of forest cover to meet needs of resource uses. 

Nongame - Species of animals that are not managed as a sport - hunting or trapping resource.

Objective - A concise, time-specific statement of measurable planned results that respond to pre-established goals. An objective forms the basis for further planning to define the precise steps to be taken and the resources to be used in achieving identified goals. (36 CFR 219.3)

Obliteration - The reclamation of the land occupied by a facility for purposes other than transportation.

Off-road Vehicle (ORV) - Vehicles such as motorcycles, all-terrain vehicles, four-wheel drive vehicles, and snowmobiles.

Old Growth - A stand of trees that is usually well past the age of maturity as defined by the culmination of mean annual increment and often exhibits characteristics of decadence. These characteristics may include, but are not limited to: low growth rates, dead and dying trees, snags, and down woody material.

Operable - Forested lands suitable and available for timber production on which the harvesting of timber products is economically feasible under existing local market and technological conditions.

Optimum - A level of production that is consistent with other resource requirements as constrained by environmental, social and economically sound conditions.

Outputs - The goods, services, products and concerns which are measurable and capable of being used to determine the effectiveness of programs and activities in meeting objectives. Also goods, end products or services that are purchased, consumed or utilized directly by people. A broad term for describing any result, product or service that a process or activity actually produces.

Overstory - That portion of the trees in a forest of more than one story, forming the upper or uppermost canopy layer.

Perennial Stream - A stream with a defined channel that flows at least 90 percent of the time.  Includes channels that contain permanent pools of water that may be connected by areas without surface flow but which generally have subsurface flow. 

Pole-Timber - Growing stock trees of commercial species 5 to 8 inches in diameter 4.5 feet above ground.

Policy - A guiding principle that is based on a specific decision or set of decisions.

Practice - See Management Practice

Precommercial Thinning - The selective felling or removal of trees in a young stand primarily to accelerate diameter increment on the remaining stems, maintain a specific stocking or stand density range, and improve the vigor and quality of the trees that remain.

Preferred Alternative - The alternative recommended for implementation as the Revised Forest Plan based on the evaluation completed in the planning process.

Prescribed Burning - Controlled application of fire to wildland fuels in either their natural or modified state, under such conditions of weather, fuel moisture, soil moisture, etc. as allow the fire to be confined to a predetermined area and at the same time to produce the intensity of heat and rate of spread required to further certain planned objectives of silviculture, wildlife management, grazing, fire hazard reduction, etc. NOTE: It seeks to employ fire scientifically to realize maximum net benefits with minimum damage and at acceptable cost.

Prescription - See Management Prescription, and Silvicultural Prescription

Primitive - A classification of the recreation opportunity spectrum that characterizes an essentially unmodified natural environment of a size or remoteness that provides significant opportunity for isolation from the sights and sounds of man, and a feeling of vastness of scale. Visitors have opportunity to be part of the natural environment, encounter a high degree of challenge and risk, and use a maximum of outdoor skills but have minimum opportunity for social interaction.

Primitive Roads - Roads constructed with no regard for grade control or designed drainage, sometimes merely by repeated driving over an area. These roads are single lane, usually with native surfacing and sometimes usable with four-wheel drive vehicles only.

Proposed Action - In terms of the National Environmental Policy Act, the project, activity or decision that a Federal agency intends to implement or undertake, which is the subject of an environmental impact statement.

Public - The people of an area, state or nation that can be grouped together by a commonality of interests, values, beliefs or lifestyles.

Public Access - Usually refers to a road or trail route over which a public agency claims a right-of-way for public use.

Ranger District - Administrative subdivision of the Forest, supervised by a District Ranger who reports to the Forest Supervisor.

Reconstruction - Construction activities performed on an existing facility. Reconstruction includes those activities that alter the facility from its originally constructed or subsequently reconstructed condition.

Recreation - Any socially desirable leisure activity in which an individual participates voluntarily and from which he derives satisfaction.

Recreational Opportunity - Availability of a real choice for a user to participate in a preferred activity within a preferred setting, in order to realize those satisfying experiences that are desired.

Recreational Opportunity Spectrum (ROS) - Land delineations that identify a variety of recreation experience opportunities categorized into six classes on a continuum from primitive to urban. Each class is defined in terms of the degree to which it satisfies certain recreation experience needs, based on the extent to which the natural environment has been modified, the type of facilities provided, the degree of outdoor skills needed to enjoy the area, and the relative density of recreation use. The six classes are: Primitive, Semi-primitive Non-motorized, Semi-primitive Motorized, Roaded Natural, Rural, and Urban.

Reforestation - The natural or artificial restocking of an area with forest trees.

Regeneration - The renewal of a tree crop, whether by natural or artificial means.  Also the young crop itself, which commonly is referred to as reproduction.

Region - An administrative unit within the National Forest system. The United States is divided into nine geographic regions. Each region has a headquarters office and is supervised by a Regional Forester. Within each region are located National Forests and other lands of the Forest Service. See Southern Region.

Regional Guide - The Guide developed to meet the requirements of the Forest and Rangeland Renewable Resources Planning Act of 1974, as amended, that guides all natural resource management activities and establishes management standards and guidelines for the National Forest System lands of a given region. It also disaggregates the RPA objectives assigned to the Region to the Forests within that Region.

Release – A treatment designed to free young trees from undesirable, usually overtopping, competing vegetation.   

 Responsible Line Officer - For land management planning purposes, the Forest Service employee who has been delegated the authority to carry out a specific planning action. (36 CFR 219.3)

Restoration - Work necessary to restore a facility to the original construction standard and repair to an acceptable condition any damage resulting from natural causes which exceed that normally occurring for the area and not anticipated or provided for in the annual maintenance plan.

Revegetation - The reestablishment and development of a cover crop.

Right-Of-Way - An accurately located strip of land with defined width, point of beginning, and point of ending. It is the area within which the user has authority to conduct operations approved or granted by the landowner in an authorizing document, such as a permit, easement, lease, license, or Memorandum of Understanding (MOU).

Riparian Area – Geographically delineated areas, with distinct resource values and characteristics that are comprised of the aquatic and riparian ecosystems, wetlands, and portions of 100-year floodplains.  They also include all upland areas within the horizontal distance of approximately 100 feet from the edge of perennial streams and other perennial water bodies greater than 0.5 acres in size, and variable distances from other streams with defined stream channels.  

Riparian Ecosystem – A transition between the aquatic ecosystem and the adjacent terrestrial ecosystem identified by soil characteristics (alluvial soils inundated by a 100-year flood, wetland soils) and distinctive vegetative communities that require free and unbound water.  

Road - A motor vehicle travel way over 50 inches wide, unless designated and managed as a trail.  A road may be classified, unauthorized, or temporary (36 CFR 212.1):

a. Classified Roads. Roads wholly or partially within or adjacent to National Forest System lands that are determined to be needed for long-term motor vehicle access, including State roads, county roads, privately owned roads, National Forest System roads, and other roads authorized by the Forest Service (36 CFR 212.1).

b. Temporary Roads. Roads authorized by contract, permit, lease, other written authorization, or emergency operation not intended to be a part of the forest transportation system and not necessary for long-term resource management (36 CFR 212.1).

c. Unauthorized Roads. Roads on National Forest System lands that are not managed as part of the forest transportation system, such as unplanned roads, abandoned travelways, and off-road vehicle tracks that have not been designated and managed as a trail; and those roads that were once under permit or other authorization and were not decommissioned upon the termination of the authorization (36 CFR 212.1).]

Road Maintenance - The ongoing upkeep of a road necessary to retain or restore the road to the approved road management objective.

Road Maintenance Levels - Levels are described as follows:

a. Level 1: Road normally closed to vehicle traffic.

b. Level 2: Road open for limited passage of traffic but not normally suitable for passenger cars.

c. Level 3: Road open for public traffic including passenger cars, but may not be smooth or comfortable.

d. Level 4: Road suitable for all types of vehicles generally smooth to travel and dust may be controlled.

e. Level 5: Road is smooth and dust free, and the surface is skid resistant, if paved.

Roaded Natural - A classification of the recreation opportunity spectrum that characterizes a predominantly natural environment with evidence of moderate permanent alternate resources and resource utilization.  Evidence of the sights and sounds of man is moderate, but in harmony with the natural environment. Opportunities exist for both social interaction and moderate isolation from sights and sounds of man.

Rotation - The planned number of years between the formation or regeneration of a crop or stand and its final cutting at a specified stage of maturity. The rotation includes a period for harvesting and reestablishment, normally about 5 years.

Roundwood - Timber and fuelwood prepared in the round state--from felled trees to trimmed material which are cylindrical in cross sectional shape.

Sawtimber - Stands at least 10-percent stocked with growing stock trees in which half or more of total stocking is in sawtimber and poletimber trees, and in which sawtimber stocking is at least equal to poletimber stocking.

Scenic Integrity Objective - Categories of acceptable landscape alteration measured in degrees of deviation from the natural-appearing landscape.

Sedimentation - The deposition of detached soil and rock material transported by or suspended in water.

Seed tree - Removal of the mature timber crop from an area in one harvest, except for a certain number of seed bearers, usually 12-20 trees per acre.  On the Ouachita National Forest, these seed bearing trees are usually left indefinitely.  
Silviculture - (1) Generally, the science and art of cultivating forest crops, based on the study of the life history and general characteristics of forest trees and stands, with particular reference to local factors; (2) more particularly, the theory and practice of controlling the establishment, composition, constitution and growth of forests for varying purposes.

Site - An area considered in terms of its physical and/or biological environment, e.g., riparian zone, a homogenous stand of vegetation, a campground, etc.

Site Index (S.I.) - A numerical evaluation of the quality of land for plant productivity.

Site Preparation (Site Prep) - The removal of competition and conditioning of the soil to enhance the survival and growth of seedlings or to enhance the germination of seed.

Site Productivity - Production capability of specific areas of land.

Slash - The residue left on the ground after harvesting, sanitation operations, windstorm or fire. It includes unutilized logs, uprooted stumps, broken or uprooted stems, tops, branches, leaves, etc.

Small Game - Upland birds, excluding turkey, and small mammals normally hunted or trapped.

Softwoods - Coniferous trees, usually evergreen, having needles or scale-like leaves.

Soil Productivity - The capacity of a soil to produce a specific crop such as fiber, forage, etc., under defined levels of management. It is generally dependent on available soil moisture and nutrients and length of growing season.

Stand - An aggregation of trees occupying a specific area and sufficiently uniform in composition, age arrangement, and condition as to be distinguishable from the forest in adjoining areas.

Standard - A principle requiring a specific level of attainment, a rule to measure against.

Stream - A watercourse having a distinct natural bed and banks; a permanent source which provides water at least periodically; and at least periodic or seasonal flows at times when other recognized streams in the same area are flowing.

Structural Diversity (of vegetation) – The variety of plant forms in a given area and the number of recognizable “layers” created by these various growth forms.  A forest stand might contain young and mature trees, high and low shrubs, ferns, grasses, wildflowers, and/or mosses, and have two, three, or more recognizable vegetation layers. 
Suitable Forest Land - Land that is to be managed for timber production on a regulated basis.

Suitability - The appropriateness of applying certain resource management practices to a particular area of land, as determined by an analysis of the economic and environmental consequences and the alternatives foregone. A unit of land may be suitable for a variety of individual or combined management practices. (NFMA Regulations 219.3)

Suppression (Fire Suppression) - Any act taken to slow, stop or extinguish a fire. Examples of suppression activities include line construction, backfiring, and application of water or chemical fire retardants.

Sustained Yield - The achievement and maintenance in perpetuity of a high-level annual or regular periodic output of the various renewable resources of the National Forest without impairment of the productivity of the land. (36 CFR 219.3)

Temporary Road – see “Road”

Threatened Species - Any species that is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range and which has been designated in the Federal Register by the Secretary of Interior as a threatened species.

Tiering - The coverage of general matters in broader environmental impact statements with subsequent, narrower statements or environmental analyses incorporating by reference the general discussions and concentrating solely on the issues specific to the statement subsequently prepared.

Timber - A general term applied to tree stands that provide a wood fiber product, specifically sawed lumber five by five inches or more in width and depth.

Timber Production - The purposeful growing, tending, harvesting, and regeneration of regulated crops of trees to be cut into logs, bolts, or other round sections for industrial or consumer use. For planning purposes, the term “timber production’’ does not include production of fuelwood. (36 CFR 219.3)

Timber Stand Improvement (TSI) - Measures such as thinning, pruning, release cutting, prescribed fire, girdling, weeding or poisoning of unwanted trees aimed at improving growing conditions for the remaining trees.

Transportation System - All roads needed to manage and administer the Forest resources.  A network of roads.

Unauthorized Road – see “Road”
Understory - Vegetation growing under a higher tree canopy.

Unsuitable Forest Land (Not Suited) - Forest land that is not managed for timber production because (a) the land has been withdrawn by Congress, the Secretary, or the Chief; (b) the land is not producing or capable of producing crops of industrial wood; (c) technology is not available to prevent irreversible damage to soils, productivity, or watershed conditions; (d) there is no reasonable assurance that lands can be adequately restocked within 5 years after final harvest, based on existing technology and knowledge, as reflected in current research and experience; (e) there is at present, a lack of adequate information to responses to timber management activities; or (f) timber management is inconsistent with or not cost efficient in meeting the management requirements and multiple-use objectives specified in the Revised Forest Plan.

Viable Population - A population that has adequate numbers and dispersion of reproductive individuals to ensure the continued existence of the species population on the planning area.

Visual Resource - The composition of basic terrain, geologic features, water features, vegetative patterns and land rise effects that typify a land unit and influence the visual appeal the unit may have for visitors.

Watershed - The entire area that contributes water to a drainage system or stream.

Wetlands – Those areas that are inundated by surface or ground water with a frequency sufficient to support, and under normal circumstances do or would support a prevalence of vegetation or aquatic life that requires saturated or seasonally saturated soil conditions for growth and reproduction.  Wetlands generally include swamps, marshes, bogs, and similar areas such as sloughs, potholes, wet meadows, river overflows, mud flats and natural ponds.

Water Rights - Rights given by state or Federal Governments for the diversion and use of water.

Wildlife Habitat Diversity - The distribution and abundance of different plant and animal communities and species within a specific area.

Wildlife Stand Improvement (WSI) - Habitat improvements involving the manipulation of either the overstory or understory crown canopy which benefit wildlife, fish, or threatened and endangered animals and plants.

Appendix A – Actions by Alternative, Compartment and Stand
	Alternative 1. No Action

	compart-ment
	stand
	activity
	acres (unless otherwise noted)

	All
	All
	None
	N/A


	Alternative 2. Proposed Action

	compart-ment
	stand
	activity
	acres (unless otherwise noted)

	931
	1
	Fish Passage Restoration - 30 road
	1 culvert

	931
	6
	Fish Passage Restoration - 30 road
	1 culvert

	931
	8
	Fish Passage Restoration - 30 road
	2 culverts

	931
	12
	Fish Passage Restoration - 30 road
	1 culvert

	932
	5
	Fish Passage Restoration - 30 road
	1 culvert

	906
	4
	Commercial Thinning
	28

	906
	14
	Commercial Thinning
	36

	906
	14
	Wildlife Stand Improvement - Midstory Removal
	36

	906
	24
	Bat Box
	1 box

	923
	26
	Commercial Thinning
	60

	923
	27
	Commercial Thinning
	122

	923
	30
	Commercial Thinning
	55

	923
	33
	Commercial Thinning
	8

	924
	5
	Commercial Thinning
	27

	924
	5
	Wildlife Stand Improvement - Midstory Removal
	27

	924
	16
	Commercial Thinning
	13

	924
	28
	Commercial Thinning
	295

	924
	0
	Fish Passage Restoration
	1 culvert

	925
	2
	Commercial Thinning
	53

	925
	4
	Commercial Thinning
	26

	925
	5
	Commercial Thinning
	38

	925
	6
	Commercial Thinning
	36

	925
	8
	Fish Passage Restoration
	4 culverts

	925
	9
	Commercial Thinning
	48

	925
	9
	Wildlife Stand Improvement - Midstory Removal
	48

	925
	10
	Commercial Thinning
	43

	925
	11
	Modified Seed Tree Regeneration
	40

	925
	13
	Commercial Thinning
	30

	925
	15
	Commercial Thinning
	130

	925
	15
	Wildlife Stand Improvement - Midstory Removal
	130

	925
	16
	Commercial Thinning
	43

	925
	16
	Wildlife Stand Improvement - Midstory Removal
	43

	925
	20
	Commercial Thinning
	30

	925
	20
	Wildlife Stand Improvement - Midstory Removal
	30

	925
	30
	Commercial Thinning
	11

	925
	22
	Commercial Thinning
	7

	925
	22
	Wildlife Stand Improvement - Midstory Removal
	7

	925
	28
	Commercial Thinning
	15

	925
	29
	Commercial Thinning
	9

	925
	29
	Wildlife Stand Improvement - Midstory Removal
	9

	925
	32
	Commercial Thinning
	11

	925
	34
	Commercial Thinning
	8

	926
	1
	Commercial Thinning
	32

	926
	3
	Commercial Thinning
	16

	926
	4
	Commercial Thinning
	37

	926
	20
	Commercial Thinning
	6

	926
	20
	Wildlife Stand Improvement - Midstory Removal
	6

	926
	21
	Modified Seed Tree Regeneration
	27

	926
	22
	Modified Seed Tree Regeneration
	12

	927
	4
	Bat Box
	1 box

	927
	4
	Commercial Thinning
	57

	927
	7
	Fish Passage Restoration
	1 culvert

	927
	8/9
	Modified Seed Tree Regeneration
	40

	928
	2
	Commercial Thinning
	56

	928
	2
	Wildlife Stand Improvement - Midstory Removal
	56

	928
	3
	Commercial Thinning
	70

	928
	4
	Commercial Thinning
	41

	928
	4
	Wildlife Stand Improvement - Midstory Removal
	41

	928
	5
	Commercial Thinning
	48

	928
	6
	Commercial Thinning
	109

	928
	7
	Commercial Thinning
	35

	928
	8
	Modified Seed Tree Regeneration
	40

	928
	11
	Modified Seed Tree Regeneration
	40

	928
	15
	Modified Seed Tree Regeneration
	14

	928
	17
	Commercial Thinning
	21

	928
	17
	Wildlife Stand Improvement - Midstory Removal
	21

	928
	18
	Commercial Thinning
	66

	928
	18
	Wildlife Stand Improvement - Midstory Removal
	66

	928
	19
	Commercial Thinning
	43

	928
	19
	Wildlife Stand Improvement - Midstory Removal
	43

	928
	20
	Commercial Thinning
	25

	928
	20
	Wildlife Stand Improvement - Midstory Removal
	25

	928
	21
	Commercial Thinning
	17

	928
	21
	Wildlife Stand Improvement - Midstory Removal
	17

	928
	23
	Modified Seed Tree Regeneration
	31

	929
	6
	Commercial Thinning
	52

	929
	6
	Wildlife Stand Improvement - Midstory Removal
	52

	929
	0
	Fish Passage Restoration
	1 culvert

	929
	21
	Bat Box
	1 box

	929
	30
	Fish Passage Restoration
	1 culvert

	929
	10
	Fish Passage Restoration
	1 culvert

	930
	6
	Bat Box
	1 box

	930
	6
	Commercial Thinning
	86

	930
	6
	Wildlife Stand Improvement - Midstory Removal
	86

	930
	7
	Commercial Thinning
	72

	930
	12
	Commercial Thinning
	49

	930
	12
	Wildlife Stand Improvement - Midstory Removal
	49

	930
	14
	Bat Box
	1 box

	930
	18
	Stream Restoration
	1.25 miles

	930
	18
	Fish Passage Restoration
	2 culverts

	930
	17
	Fish Passage Restoration
	1 culvert

	930
	20
	Stream Restoration
	0.75 miles

	930
	23
	Commercial Thinning
	16

	930
	23
	Wildlife Stand Improvement - Midstory Removal
	16

	930
	26
	Modified Seed Tree Regeneration
	30

	930
	43
	Commercial Thinning
	14

	930
	43
	Wildlife Stand Improvement - Midstory Removal
	14

	930
	45
	Commercial Thinning
	4

	930
	45
	Wildlife Stand Improvement - Midstory Removal
	4

	930
	47
	Commercial Thinning
	11

	930
	47
	Wildlife Stand Improvement - Midstory Removal
	11

	930
	49
	Timber Stand Improvement-Pre_Commercial Thinning
	9

	930
	50
	Timber Stand Improvement-Pre_Commercial Thinning
	7

	930
	51
	Commercial Thinning
	3

	930
	51
	Wildlife Stand Improvement - Midstory Removal
	3

	950
	15
	Modified Seed Tree Regeneration
	13

	950
	16
	Commercial Thinning
	59

	950
	16
	Wildlife Stand Improvement - Midstory Removal
	59

	950
	17
	Bat Box
	1 box

	950
	25
	Fish Passage Restoration
	1 culvert

	950
	28
	Commercial Thinning
	35

	950
	29
	Commercial Thinning
	10

	950
	29
	Wildlife Stand Improvement - Midstory Removal
	10

	950
	32
	Commercial Thinning
	10

	950
	32
	Wildlife Stand Improvement - Midstory Removal
	10

	950
	13/30
	Modified Seed Tree Regeneration
	27

	950
	17/20
	Modified Seed Tree Regeneration
	35

	952
	1
	Bat Box
	1 box

	952
	1
	Modified Seed Tree Regeneration
	40

	952
	3
	Modified Seed Tree Regeneration
	40

	952
	6
	Commercial Thinning
	105

	952
	6
	Wildlife Stand Improvement - Midstory Removal
	105

	952
	8
	Modified Seed Tree Regeneration
	37

	952
	9
	Commercial Thinning
	69

	952
	11
	Fish Passage Restoration
	1 culvert

	952
	19
	Modified Seed Tree Regeneration
	40

	982
	1
	Fish Passage Restoration
	1 culvert

	982
	2
	Pine Woodland Restoration
	47

	982
	2
	Wildlife Stand Improvement - Midstory Removal
	47

	982
	3
	Wildlife Stand Improvement - Midstory Removal
	61

	982
	4
	Commercial Thinning
	34

	982
	4
	Wildlife Stand Improvement - Midstory Removal
	34

	982
	5
	Wildlife Stand Improvement - Midstory Removal
	50

	982
	6
	Pine Woodland Restoration
	137

	982
	6
	Wildlife Stand Improvement - Midstory Removal
	137

	982
	7
	Commercial Thinning
	98

	982
	7
	Wildlife Stand Improvement - Midstory Removal
	98

	982
	9
	Wildlife Stand Improvement - Midstory Removal
	69

	982
	10
	Pine Woodland Restoration
	78

	982
	10
	Wildlife Stand Improvement - Midstory Removal
	78

	982
	11
	Commercial Thinning
	62

	982
	12
	Pine Woodland Restoration
	12

	982
	12
	Wildlife Stand Improvement - Midstory Removal
	12

	982
	20
	Pine Woodland Restoration
	37

	982
	20
	Wildlife Stand Improvement - Midstory Removal
	37

	982
	21
	Pine Woodland Restoration
	80

	982
	21
	Wildlife Stand Improvement - Midstory Removal
	80

	982
	22
	Bat Box
	1 box

	982
	22
	Pine Woodland Restoration
	88

	982
	22
	Wildlife Stand Improvement - Midstory Removal
	88

	982
	23
	Bat Box
	2 boxes

	982
	23
	Pine Woodland Restoration
	41

	982
	23
	Wildlife Stand Improvement - Midstory Removal
	41

	982
	24
	Pine Woodland Restoration
	18

	982
	24
	Wildlife Stand Improvement - Midstory Removal
	18

	982
	25
	Wildlife Stand Improvement - Midstory Removal
	13

	982
	28
	Commercial Thinning
	9

	982
	29
	Commercial Thinning
	5

	982
	30
	Pine Woodland Restoration
	11

	982
	30
	Wildlife Stand Improvement - Midstory Removal
	11

	982
	31
	Wildlife Stand Improvement - Midstory Removal
	7

	983
	1
	Commercial Thinning
	27

	983
	3
	Modified Seed Tree Regeneration
	26

	983
	5
	Commercial Thinning
	72

	983
	5
	Wildlife Stand Improvement - Midstory Removal
	72

	983
	7
	Commercial Thinning
	13

	983
	7
	Wildlife Stand Improvement - Midstory Removal
	13

	983
	10
	Commercial Thinning
	38

	983
	10
	Wildlife Stand Improvement - Midstory Removal
	38

	983
	12
	Fish Passage Restoration
	2 culverts

	983
	23
	Commercial Thinning
	22

	983
	24
	Commercial Thinning
	8

	983
	25
	Commercial Thinning
	14

	983
	27
	Modified Seed Tree Regeneration
	5

	983
	28
	Modified Seed Tree Regeneration
	12

	983
	29
	Modified Seed Tree Regeneration
	10

	983
	31
	Commercial Thinning
	15

	983
	31
	Wildlife Stand Improvement - Midstory Removal
	15

	983
	44
	Commercial Thinning
	9

	983
	44
	Wildlife Stand Improvement - Midstory Removal
	9

	983
	45
	Commercial Thinning
	28

	983
	45
	Wildlife Stand Improvement - Midstory Removal
	28

	983
	46
	Modified Seed Tree Regeneration
	23


	Alternative 3. Proposed Action without Herbicide 

	compart-ment
	stand
	activity
	acres (unless otherwise noted)

	Same as Alternative 1 - Proposed Action, but without the use of herbicides.


Appendix B - Maps

The following maps are provided in this appendix:

· Map 1. Stands
· Map 2. Existing Transportation, and Harvest and Cultural Treatments (Alternatives 2 and 3) 
· Map 3. Wildlife Treatments (Alternatives 2 and 3) 
· Map 4. Prescribed Burning (Alternatives 2 and 3) 
· Map 5. Management Areas (Revised Ouachita National Forest Plan)
· Map 6. Road Recommendations 

· Map 7. Campsites and Rock Pits 
· Map 8. Soil Map Units
· Map 9. 6th level Watersheds (used for Aquatic Cumulative Effects Analyses)
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I. INTRODUCTION

A. Purpose and Objective of this Biological Evaluation
This Biological Evaluation (BE) is prepared in compliance with Forest Service Manual (FSM) 2670 policy and designed to avoid negative impacts that may cause a trend towards the loss of species viability, or the listing of a species under the Endangered Species Act. 

The direction in the 2005 Revised Land and Resource Management Plan for the Ouachita National Forest (Revised Forest Plan) (USDA FS 2005a) does not preclude or replace the requirement for specific, project-level consideration of Proposed, Endangered, Threatened or Sensitive species (PETS). 

The best available information on PETS species has been used to document this BE with sources that include data gathered during on-the-ground field surveys, review of the scientific literature, review of surveys which have been conducted within or adjacent to the area but which have not been published, conversations with knowledgeable individuals in the academic/scientific/resource management communities, and my best professional judgment in an effort to determine which PETS species occur or may occur within the proposed analysis area.  This discussion of effects upon PETS species and/or their habitats is needed to provide useful information to decision-makers in the careful selection of activities to accomplish goals and maintain wildlife, fish and plant populations and habitats. 

The BE documents analysis of potential impacts of implementation of the proposed Two Mile project on PETS species and their associated habitat(s).

B.  Area Description and General Location 
The Revised Forest Plan (RFP) provides primary direction for all management activities and contains the Vision, Strategy and Standards for guiding all natural resource management activities for the Ouachita National Forest.  The Two Mile Watershed (TMW) analysis area includes four management areas (MAs); 6 (Rare Upland Communities), 9 (Water and Riparian Communities, 14 (Ouachita Mountains, Habitat Diversity Emphasis) and 17 (Semi-primitive Areas) and is composed of Compartments 906, 923-930, 950, 952, 982 and 983.  Geographically, the watershed is located just south of Mena, Arkansas in Township 2 South, Range 31 West Section 34-36; Township 3 South, Range 30 West Section 5-9, 15-18 and 20-22; Township 3 South, Range 31 West Section 1-4, 10-16, 21-28, and 33-36; Township 4 South, Range 31 West, Section 2-4, 9, 10, 15, 16, 21, and 22, in Polk County, Arkansas.

C.  Purpose of this Proposed Action
The purpose and need for this proposal is to improve wildlife habitat by increasing the number of acres in the 0-10 year age class; improving wildlife habitat for species by prescribed burning to improve access and palatability of browse and by lowering open road density; maintain or enhance water quality, associated aquatic biota and provide wildlife and waterfowl habitat; to maintain the health and vigor of the forest by maintaining the proper basal area (BA) in pine, pine/hardwood and hardwood stands to promote active growth to lessen the effects from insects and disease and capture natural mortality; improve recreational opportunities and visual qualities; provide firewood areas to the public; and to provide for timber production as directed by the Revised Forest.

II. CONSULTATION HISTORY

In accordance with the Endangered Species Act of 1973, as amended, and pursuant to Section 7 of said act formal consultation on the Biological Assessment for the Revised Forest Plan was requested by the Acting Regional Forester in a letter dated August 9, 2005 to the Arkansas Field Supervisor of the United States Department of Interior – Fish and Wildlife Service (USDI-FWS) (USDA Forest Service, 2005a).  The letter requested formal consultation based on the finding of “likely to adversely affect” for American Burying Beetle (ABB).  The Biological Assessment also conveyed “not likely to aversely affect” findings for Leopard darter (Percina pantherina), Leopard darter critical habitat, Harperella (Ptilimnium nodosum), Arkansas fatmucket mussel (Lampsilis powelli), Scaleshell mussel (Leptodea leptodon), Ouachita rock-pocketbook (Arkansia wheeleri), Red-cockaded Woodpecker (Picoides borealis), Bald Eagle (Haliaeetus leucocephalus) and Indiana Bat (Myotis sodalis).  In response to the request for formal consultation the USDI-FWS submitted a transmittal letter (dated August 17, 2005) accepting the request for formal consultation.  This letter stated that a Biological Opinion would be prepared, assessing the affects of the Revised Forest Plan implementation on ABB.  The transmittal letter also concurred with the “not likely to adversely affect” finding for Leopard darter, Leopard darter critical habitat, Harperella, Arkansas fatmucket mussel, Scaleshell mussel, Ouachita rock-pocketbook, Red-cockaded woodpecker, Bald eagle and Indiana bat (USDI-FWS, 2005a).  

On September 22, 2005 the USDI-FWS provided the Acting Regional Forester the Service’s Programmatic Biological Opinion on the Revised Forest Plan addressing the potential impacts to ABB.  The Programmatic Biological Opinion concluded after review of the current status of ABB, the environmental baseline for the action area, the effects of the proposed action, and the cumulative effects, that the Revised Forest Plan, as proposed, is “not likely to jeopardize the continued existence of ABB across it entire range.”  The Programmatic Biological Opinion also provides terms and conditions for incidental take and concluded that the “[level of anticipated take is not likely to result in jeopardy to the species or destruction or adverse modification of [habitat] critical]” to the ABB (USDI-FWS, 2005b).  Issuance of the Biological Opinion by the USDI-FWS concluded all formal consultation on the Revised Forest Plan as proposed by the Ouachita National Forest.

The U.S. Fish and Wildlife Service (Conway office) is on the district public scoping mailing list for all projects requiring National Environmental Policy Act (NEPA) documentation.  The scoping letter specific to the Two Mile project was mailed to the Conway office on January 30, 2009.

III. PROPOSED MANAGEMENT ACTIONS

The ID team identified the following activities which would move the watershed area toward the desired conditions described in and adopted by the Revised Forest Plan, and would help meet objectives established in the Revised Forest Plan.
Table 1.  Proposed management actions, approximate acres and planned implementation year for the Two Mile project analysis area.
	ACTIVITY
	Approximate

NET MEASURE 
	IMPLEMENTATION YEAR RANGE

	Commercial Thinning
	2700acres 
	2011-2015

	Modified Seed Tree Regeneration
	435 acres
	2011-2015

	Site Preparation by Herbicide, Manual or Mechanical
	435 acres
	2012-2020

	Hand Planting with Shortleaf Pine
	435 acres
	2012-2020

	Timber Stand Improvement by Release
	435 acres
	2012-2020

	Firewood Areas
	As available
	2009-2020

	Wildlife Stand Improvement by Midstory Removal 
	2,087 acres
	2012-2020

	Wildlife Opening Rehabilitation
	7 acres
	2009-2015

	Fish Passage Restoration
	23 culverts
	2011-2015

	Two Mile Creek Restoration
	2 miles
	2009-2015

	Bat Box Placement
	10 boxes
	2009-2015

	Non-Native Invasive Species Eradication by Herbicide and/or Manual Methods
	13,186 acres


	2009-2015

	Fuel Reduction Prescribed Burning – Dormant or Growing Season
	8477 acres
	2009-2015∞

	Fireline Construction
	16 miles
	2009-2011

	Fireline Reconstruction
	6 miles
	2009-∞

	Pine-Oak Woodland Restoration by Commercial Thinning 
	965acres
	2011-∞

	Pine-Oak Woodland Restoration by Prescribed Burning
	1,017 acres
	2009-2015

	Pine-Oak Woodland Recruitment by Commercial Thinning
	218 acres
	2011-2015

	Pine-Oak Woodland Recruitment/Replacement of loblolly by Commercial Thinning
	77 acres
	2011-2015

	Central Interior Acidic Cliff and Talus Restoration by Prescribed Burning
	40 acres
	2009-2020

	Dry Oak Woodland Restoration by Non-commercial Thinning, Commercial Pine Tree Removal, and Prescribed Burning
	84 acres
	2011-2015

	Dry Oak Woodland Restoration by Commercial Thinning
	51 acres
	2011-2015

	Dry Oak Woodland Recruitment by Commercial Thinning42
	33 acres
	2011-2015

	Soil Stabilization (Unauthorized OHV trails and Stream Restoration)
	13 acres
	2009-2015

	Unauthorized Road Added to System
	2 miles
	2009-2015

	Unauthorized Road - Close
	1 mile
	2009-2010

	Unauthorized Road – Close and Decommission
	8 miles
	2009-2015

	System Road - Permanent Closure
	9 miles
	2009-2015

	System Road Construction
	1 mile
	2011-2015

	System Road Reconstruction
	12 miles
	2011-2015

	System Road – Close and Decommission
	1 mile
	2009-2015

	Temporary Road Construction
	35 miles
	2011-2015

	Road Maintenance
	21 miles
	2011-2015

	Bee Mountain Fire Tower Reconstruction and Day Use Development
	1 site
	2009-2020

	Dispersed Campsite Closure
	4 campsites
	2009-2015

	Road Aggregate (shale) Development Area (“Boar Tusk &”Rainbow Springs”)
	10 acres
	2009-2015


IV. DESCRIPTION OF PREFFERRED ALTERNATIVE

Commercial Thinning

Current composition is mostly shortleaf pine with some thicker hardwood patches.  Commercial thin these stands to a target average basal area (BA) of 65.  Due to within-stand gradations in stocking resulting from localized site conditions, residual BA would be expected to range from 60 to 70.  This thinning would improve the existing stand and regulate growth by adjusting stand density through cutting and removal of trees, while striving to retain healthy, well-formed leave trees.  The post-thinning stocking levels would allow for a more advantageous distribution of site resources; thereby, creating vigorous timber stands that are less susceptible to Southern Pine Beetle infestations.  Thinning hardwoods in the stands would provide areas for mast production.  Post harvest stocking levels of hardwood species would be maintained at an approximate rate of 10-30 percent in pine dominated stands and approximately 30-50 percent in the pine-hardwood mixed stands.  

Modified Seed Tree Regeneration

Modified seed tree regeneration is the start of a two-aged regeneration method involving cutting of all pine trees except for 5 to 15 BA per acre widely and uniformly dispersed for seed production.  Residual trees consist mainly of overstory shortleaf pine, but would also include a quantity of remaining overstory or midstory hardwoods (approximately 5 BA per acre).  Leave trees would be retained throughout the life of each stand to insure a mixed stand composition and supply of wildlife habitat.  
Site Preparation (Herbicide, Manual or Mechanical)

Site preparation improves access for planting, reduces competing hardwoods and prepares a seedbed suitable for desired natural regeneration of shortleaf pine.  In stands receiving a modified seed tree regeneration harvest, preparation of the site for shortleaf pine would occur.  

Various methods of site preparation involving manual, herbicide and/or mechanical treatments would be used either separately or in combination with one another.  

Herbicide

Herbicide application may be necessary to achieve desired goals of site preparation and noxious weed eradication.  A mixture of herbicides with the active ingredients imazapyr and triclopyr would best achieve desired condition goals for site preparation.  This mixture provides improved control more than herbicides containing only imazapyr, in addition to reducing costs.  Application of triclopyr and imazapyr at rates necessary to control targeted vegetation would occur and not exceed the label rate.  

Application methods would include:  1) foliar spray, which involves application of herbicide to foliage of trees and shrubs less than six feet in height; 2) frill treatment, which involves application of herbicide by spray bottle into cuts that expose the tree’s sapwood; and 3) cut-stump treatment, which involves application of herbicide by spray bottle to the surface of cut stumps.  Application of foliar-spray methods would be made during the spring and summer seasons when vegetation is green and growing.  Cut-surface treatments, which include frill and cut-stump treatments, however, are not dependent upon time of year.  

Manual

Manual treatments consist of hand-operated tools (e.g., chainsaws) to cut or girdle overstory and midstory vegetation. 

Mechanical

Mechanical methods would also be used, which include mechanical scarification (where prescribed burning is not feasible) and mechanical ripping (if natural regeneration were deemed unsuccessful). 

Hand Planting with Shortleaf Pine

Planting may be used on a case-by-case basis to accomplish desired stocking levels.  Plant shortleaf pine seedlings in loosened soil created by a mechanical ripper mounted on a bulldozer in order to take advantage of microsites and increase seedling survival.  Tree spacing would be adjusted based on past regeneration survival percentages.  
Timber Stand Improvement by Release

Release operations are treatments conducted to regulate species composition and improve quality of young stands.  Release of shortleaf pine seedlings from undesirable vegetation would occur in those stands scheduled for regeneration cuttings.  The proposed regeneration areas would receive this treatment within three to five years of stand establishment.

Manual treatments (e.g. chainsaws or machetes) would be used when boles of desired trees are not shaded.  Herbicide methods--specifically foliar applications and/or cut-surface treatments (see “Herbicide”)—would be used when competing vegetation is more than half the height of desired regeneration and, therefore, shading the boles.  The hardwood patches would receive thinning in order to provide areas for mast production at the approximate rate of 20 percent in each stand.  
Firewood Areas

Firewood cutting would be available in those stands culturally treated with the objective of reducing the amount of existing hardwood for regeneration or wildlife stand improvement.  
Pine Woodland Restoration 

Pine woodland communities on the Ouachita National Forest have been given special emphasis by the Revised Forest Plan toward their conservation and restoration.  The following proposed treatment strives to meet this direction by restoring a pine woodland community through thinning, midstory reduction and prescribed fire.  Currently the proposed treatment area is composed of mature overstory pines with a sparse mix of hardwood tree species.  The mid-story is poorly developed with only pockets of shade tolerant shrub species and colonies of various huckleberry species.  Ground cover is composed of grasses and early summer herbs.  

Pine Woodland Restoration by Prescribed Fire

The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. Prescribed fire would be maintained on a 1-3 year fire interval to suppress all loblolly regeneration within the recruitment replacement stand and to maintain stand openness and stimulate development of herbaceous groundcover.  

Mature Pine Woodland Commercial Thinning 

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory pine.  Pine stands would be thinned from below to a basal area (BA) of 50 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 10 inches or greater.  Overstory leave trees would be well spaced with leave canopy closures ranging from 40 – 60 percent.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. 

Pine Woodland Recruitment -Commercial Thinning 

These young pine stands would serve as pine woodland recruitment stands.  These recruitment stands will diversify age distribution and allow for greater ecosystem niche variation for pine woodland dependent species.

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory pine.  Pine stands would be thinned from below to a basal area (BA) of 60 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 6 inches or greater.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  The open woodland condition would be maintained through a prescribed fire interval of 1 – 5 years or as needed once restored conditions are reached. 

Pine Woodland Recruitment Replacement -Commercial Thinning 

Approximately 77 acres of 30 year old loblolly pine stands occur within the proposed pine woodland restoration area.  These stands would be thinned to a basal area (BA) of 50 square feet per acre of pine and a hardwood BA of 10.  Pine and hardwood leave trees would have a dbh of 6 inches or greater.  Prescribed fire would be maintained on a 1-3 year fire interval to suppress all loblolly regeneration and to maintain stand openness and stimulate development of herbaceous groundcover.  This management strategy would be maintained during this 10 year entry period with complete stand replacement and conversion to shortleaf pine coming in the next entry.  

Pine Woodland Restoration – Midstory Removal


The goal of midstory removal is to thin out mid-canopy vegetation to increase growth of understory forbs, grasses, and shrubs, to enhance wildlife forage, and increase growth and vigor of overstory pine.  All midstory woody vegetation above 1 inch to 6 inches dbh would be removed.  Although the purpose is mainly to reduce a hardwood midstory layer, hardwoods would be retained following Revised Forest Plan standards.  

Dry Oak Woodland Restoration 

The Ouachita National Forest in its development of the Revised Forest Plan placed special emphasis on the conservation and restoration of rare systems or communities and the restoration of a component of “old growth” in all forest and woodland system types.  The following proposed treatment strives to meet this direction by restoring an oak woodland community through thinning and prescribed fire.  

Non-Commercial Thinning and Prescribed Fire

Currently the proposed treatment area is composed of mature overstory oaks with a mix of fire intolerant tree species.  Shade tolerant tree species and shrubs dominate the midstory and allow for only sparse herbaceous ground cover. The proposed treatments would remove fire intolerant tree species and most mid-story shrubs.  The resultant open upper tree canopy would also allow for the development and growth of a vigorous herbaceous ground cover dominated by grasses and wildflowers.  In order to fully restore and maintain this oak woodland community it would receive prescribed fire on a periodicity of 1-5 years.     

Mature Dry Oak Woodland - Commercial Thinning 

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory hardwoods.  Hardwood stands would be thinned from below to a basal area (BA) of 50 square feet per acre.  Leave trees would have a diameter basal height (dbh) of 10 inches or greater and would be composed of post oak, white oak, red oak, black jack, and various hickory species.  Overstory leave trees would be well spaced with leave canopy closures ranging from 40 – 80 percent.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  

Mature Dry Oak Woodland - Pine Tree removal through Commercial Thinning

At present the hardwood restoration stands have 5-10 BA of merchantable shortleaf pine.  This pine component would be removed through commercial timber harvest in order to deter its spread into thinned hardwood stands.  

Dry Oak Woodland Recruitment – Commercial thinning

This hardwood stand would serve as hardwood recruitment stand.  This stand would diversify age distribution and allow for greater ecosystem niche variation for hardwood woodland dependent species.

Commercial thinning would be used to improve the existing stand and stimulate growth and development of overstory hardwood.  Hardwoods would be thinned from below to a basal area (BA) of 40 square feet per acre.  Hardwood leave trees would have a dbh of 6 inches or greater.  Opening the canopy overstory would allow for the penetration of sunlight to the forest floor thus stimulating the development of herbaceous groundcover.  

Non-native Invasive Weed Treatments




Manual treatments and herbicide treatments would normally be applied to all areas within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet). 

Wildlife Stand Improvement - Midstory Removal 


The goal of midstory removal is to thin out mid-canopy vegetation to increase growth of understory forbs, grasses, and shrubs, to enhance wildlife forage, and increase growth and vigor of overstory mast producers.  Stands would be thinned from below to approximately a seven-inch diameter at breast height (dbh); however, determining which trees would be removed would be based more upon individual tree crown location and how the crown is shading the understory rather than on a dbh limit.  Therefore, trees larger than seven inches dbh would occasionally be removed.  Although the purpose is mainly to reduce a hardwood midstory layer, hardwoods would be retained following Revised Forest Plan standards.  

Fish Passage Restoration












Proposed fish passage restoration would include activities such as addition of drainage structures, culvert replacement, and/or addition of riprap.

Bat Box Placement









Bat boxes would be at designated locations within the watershed to provide summer roosting habitat and possible maternity roosting sites for tree roosting bat species. 

Two Mile Stream Restoration






Dispersed campsites along Forest Service road 176 have active soil erosion.  Eroding stream banks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched. Road access to the stream will be closed.

Mine Gates










Existing mine openings would be gated for public safety and to protect sensitive wildlife species. 

Wildlife Opening Rehabilitation







Three existing wildlife openings would be treated with a mixture of herbicides containing the active ingredients imazapic, glyphosate and/or triclopyr in order to eradicate non-native invasive weeds (fescue, sericea, privet).  Once herbicide treatments are complete each opening would be disked, fertilized, limed and seeded with native warm season grasses to provide enhanced foraging opportunities for wildlife.

Central Interior Acidic Cliff and Talus Restoration by Prescribed Fire


The Revised Forest Plan also placed special emphasis on the Central Interior Acidic Cliff and Talus community.  This system is found primarily in the Interior Highlands. Sandstone outcrops and talus ranging from moist to dry typify this system which is typically sparsely vegetated.  Wind, fire, and water erosion are the major natural forces that influence this system. The desired condition is an open, rocky, herbaceous-dominated system with sparse woody vegetation occasionally influenced by natural or prescribed fires.  

Fuel Reduction Prescribed Burning 

The project area has been divided into 11 burn units ranging in size from 21 to 3,351 acres, for a total of 9,618 acres.  Each burn unit will be treated with controlled broadcast fire approximately every 1 to 5 years during either the growing or dormant season.  This recurring schedule will be on a continuous basis and extend indefinitely beyond the 10-year period during which other proposed management activities will occur.  Prescribed burning is a key management tool to achieve improved Fire Regime areas and Condition Class for National Forest lands.  
Growing Season
Prescribed burning involves application of controlled, moderate to high intensity fire to control competing vegetation (hardwoods), prepare sites for seeding, and perpetuate fire dependent species (shortleaf pine – bluestem).  Other added benefits would include reduce accumulated fuels, stimulate growth of native vegetation, and improve wildlife habitat.  These burns are implemented during the time between leaf emergence and leaf fall.  Vegetation three inches and less in diameter at the ground level would be targeted for higher rootstock eradication.  This will result in less competition for pine seedlings and other desirable fire dependant species, while creating an open understory, stimulating growth of native grasses and forbs, and increasing foraging for browsing animals. 

Prescribed burning, and treatments preceding the burns, would maintain 10-20 percent of hard mast producers.  The pretreatments, if any, would retain all soft mast producing species present in order to sustain their presence subsequent to prescribed burning.  

Dormant Season

Prescribed burning involves application of controlled, low intensity fire to reduce accumulated fuels, stimulate growth of native vegetation, and improve wildlife habitat.  There would be approximately 80 percent coverage in areas to be burned, with expected fuel reduction of approximately 30 percent.  Some duff would be retained for soil protection.  Vegetation 1¼ inches in dbh and less in diameter would be targeted for reduction to create an open understory, stimulating growth of native grasses and forbs, and increasing foraging for browsing animals. 

Prescribed burning, and treatments preceding the burns, would maintain 10-20 percent of hard mast producers.  The pretreatments, if any, would retain all soft mast producing species present in order to sustain their presence subsequent to prescribed burning.  

Fireline Construction

Fireline would be constructed to contain the prescribed burns.  Fireline would be waterbarred and seeded after use to control erosion and provide temporary linear openings for wildlife.  
Fireline Reconstruction

Existing fireline or temporary road construction prisms would be reconstructed to contain the prescribed burns.  Fireline would be waterbarred and seeded after use to control erosion and provide temporary linear openings for wildlife.  
Soil Stabilization

Unauthorized user created all terrain vehicles (ATV) and off-highway vehicles (OHV) trails would be closed, re-seeded, mulched; recontouring and restoring natural slopes and waterbarring to prevent additional soil erosion and watershed resource damage.  
Unauthorized Roads Added to System

User created roads and old roadways created by past watershed entries are needed for timber harvest and existing wildlife opening access and would be added to the system of classified roads.  These roads would be closed with a gate post-harvest.  
Unauthorized Road – Close and Decommission

User created roads and old roadways created by past watershed entries would be closed and decommissioned.  Methods of decommissioning range from blocking the road entrance (earthen mound) to full obliteration, and may include re-vegetation, waterbarring, establishing drainways, removing unstable road shoulders, recontouring and restoring natural slopes. Some user created roads and old roadways created by past watershed entries are needed for timber harvest, but would be closed and decommissioned post-harvest.  

System Road – Permanent Closure

All or portions of Forest Service roads N07A, N24, N24A, N30D, N52, N52A, N82C, N82G, N83, N83H, 521, would be closed with a gate to protect soil, water, wildlife resources and reduction of existing open road density.  
System Road – Construction

A system road to accommodate access for management activities would be constructed to extend road N30D.  This road would be added to the system as a classified road, but would be closed to vehicular traffic after use with a gate.  

System Road – Reconstruction

Entire lengths or portions of roads (County and Forest Service) 176/PK406, N25A, N25, N28A, N28B, 30A, N30A, 525, 176/PK34, 173, and 30 would be reconstructed to facilitate access and hauling of timber from stands proposed for commercial harvest.  Roads N25A and 30A (totaling less than one mile) would remain open after harvest operations are complete.  
System Road – Close and Decommission

All or portions of Roads N07A, N30D, and N53H would be closed and decommissioned.  Methods of decommissioning range from blocking the road entrance (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring and restoring natural slopes.  

Temporary Road Construction

Temporary roads would be constructed to access and haul timber from stands proposed for commercial harvest.  After use, these temporary roads would be closed with earthen berms and seeded. 
Road Maintenance

There are 21 miles of existing classified road that would require general road maintenance.  This maintenance includes slide and slump repair, surface blading, spot surfacing with gravel, maintenance of drainage structures, ditch cleaning and clearing the roadside of vegetation.  
Dispersed Campsite Closure/Rehabilitation

Four dispersed campsites within this watershed would be closed due to soil compaction, active erosion, sedimentation, and aquatic or heritage resource concerns.  To reduce impacts these campsites would be closed. 

Treatments for dispersed campsites would consist of placement of large cobble stone in problem areas (e.g., 3 campsites along Two Mile Creek) to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  Gravel and topsoil would be used on access roads for some of the dispersed campsites.  Some dispersed sites have multiple access points causing resource problems and these would be closed.  Gabion would be used on stream banks where OHVs are causing problems.

Bee Mountain Fire Tower Restoration

Bee Mountain Fire Tower would be rebuilt back to its original state.  Access into this location would be improved to allow visitor use.  Interpretive signs would be used for visitor information.

Bee Mountain Fire Tower Maintenance by Herbicide
Herbicide application is proposed for maintenance around the base of the Bee Mountain Fire Tower.  The herbicide treatment would be used to suppress woody and herbaceous vegetation.  Heavily shaded areas generally require little trail maintenance.  However, areas that have been opened up to sunlight due to natural events (i.e. ice damage, wind, insects, or wildfire) or management activities (i.e. timber treatments, prescribed burning) would produce significant vegetative undergrowth resulting in extensive trail maintenance.  The herbicide treatment would efficiently keep the undesirable vegetation down around the tower-base making the site more accessible for public use.  

A 10-foot corridor around the base of the tower would be treated with herbicide as needed to keep the undesirable vegetation from engulfing the tower site.  This treatment would be on a continuous basis and extended indefinitely beyond the 10-year period during which other proposed management activities would occur.

V. SPECIES CONSIDERED AND SPECIES EVALUATED

A. PETS Species Considered

The need to conduct site-specific inventories of PETS species for this project was assessed using Washington Office Forest Service Manual 2672.43.  Evaluation of how a project may affect any species federally listed as threatened, endangered, or proposed, or identified by the Forest Service as sensitive shall be done as part of the site-specific environmental analysis.  The project record also contains a list of federally listed species (USFWS Threatened and Endangered Species http://ecos.fws.gov/tess_public/StateListing.do?state=AR&status=listed) for the state of Arkansas.  Each federally listed species was evaluated for its potential to occur within or adjacent to the analysis area. 

The PETS species list found in Appendix A of this BE contains federally listed species and sensitive species from the Region 8 Regional Forester’s Sensitive Species List that are known to occur on the Ouachita National Forest (ONF).  The Forest Service’s Sensitive Species list for the Mena and Oden Ranger Districts, the Arkansas Natural Heritage Commission inventories of PETS species (2004), the USDI-FWS list of Endangered and Threatened Wildlife and Plants, Vernon Bate’s sensitive plant survey of the Mena and Oden Ranger Districts (Bates, 1990 and1991), and Forest and District records were all examined for potential PETS species locations.  Field surveys for PETS species were also conducted in 2008 and 2009 (birds, salamanders, fish, mussels, plants) within the analysis area by Mena/Oden Ranger District Biologists Shawn Cochran, and Rhonda Huston.  Species not considered (see Appendix A) for further evaluation were eliminated for one or more reasons which include the analysis area is not within their known geographic range, species has never been documented from within the treatment areas or its sphere of influence in field survey reports or the scientific literature, the treatment area does not provide habitat conditions known to be needed or used by the species, or although they occur, it has been determined through consultation and/or proactive management actions, that the proposed activities do not pose a risk to the species or its habitats.

A total of 14 species classified, as being within or potentially within the analysis area will be further evaluated in this BE due to the potential impacts of the preferred alternative on these PETS species.  The remaining species from the PETS species listed (Appendix A) will not be evaluated further in this BE, because there would be no direct, indirect or cumulative effects on those species.  

B. PETS Species Evaluated

Table 2.  PETS Species evaluated for the proposed Two Mile management actions.
	Group
	Scientific Name
	Common Name
	Status

	Fish
	Lythrurus snelsoni
	Ouachita Mtn shiner
	Sensitive

	Amphibian
	Plethodon caddoensis
	Caddo Mtn. salamander
	Sensitive

	Insect
	Speyeria diana
	Diana fritillary
	Sensitive

	Mammal
	Myotis leibii
	Eastern small-footed bat
	Sensitive

	Vascular Plant
	Carex latebracteata
	Waterfall’s sedge
	Sensitive

	Vascular Plant
	Castanea pumila var. ozarkensis
	Ozark chinquapin
	Sensitive

	Vascular Plant
	Cypripedium kentuckiense
	Southern lady’s slipper
	Sensitive

	Vascular Plant
	Polymnia cossatotensis
	Cossatot Mountain leafcup
	Sensitive

	Vascular Plant
	Quercus shumardii acerifolia
	Mapleleaf oak
	Sensitive

	Vascular Plant
	Solidago ouachitensis
	Ouachita Mtn goldenrod
	Sensitive

	Vascular Plant
	Streptanthus squamiformis
	Pineoak jewelflower
	Sensitive

	Vascular Plant
	Tradescantia ozarkana
	Ozark spiderwort
	Sensitive

	Vascular Plant
	Trillium pusillum ozarkanum
	Ozark least trillium
	Sensitive

	Vascular Plant
	Vernonia lettermannii
	Narrowleaf ironweed
	Sensitive


VI. ENVIRONMENTAL BASELINE, SURVEY INFORMATION AND EFFECTS OF PROPOSED MANAGEMENT ACTIONS ON EACH SPECIES EVALUATED

Ouachita shiner (Lythrurus snelsoni) 
Environmental Baseline and Survey Information

In Arkansas the Ouachita shiner is confined to the upper portions of the Mountain Fork and Cossatot rivers (Little River system) above the Fall Line.  Its absence from the Saline and Rolling Fork rivers (Little Rivers system) is puzzling but the leopard darter exhibits a similar pattern.  In contrast to most species of the subgenus Lythrurus, Ouachita shiner frequents medium to large-sized streams from 19.7-65.6 feet wide.  It prefers pool regions of clear, high-gradient streams congregating especially at stream margins lined with water willow and avoids current.  In Oklahoma, this species has been collected in the upper part of reservoirs (e.g., Broken Bow on the Mountain Fork River).  Reproduction occurs from late May to mid-July.  Foods consumed include simuliids, chironomids, and ephemeropterans (Robison and Buchanan, 1988).  While the distribution of the species is limited geographically, the species possesses strong local populations (Taylor, 1994).  Ouachita shiners have been collected on the Mena RD in the Cossatot River and Mountain Fork drainages.

Direct, Indirect and Cumulative Effects

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

None of the proposed timber management actions are expected to have any direct, indirect, or cumulative effects on Ouachita shiner.  This species and its habitats are, currently protected by streamside management areas, as defined in the Revised Forest Plan (USDA Forest Service, 2005a).  

Timber Stand Improvement by Herbicide

The use of herbicides in site preparation and stand improvement treatment areas is not likely to have any direct, indirect or cumulative effects on Ouachita shiner.  All streams perennial and intermittent would be protected, by 100 and 30-foot herbicide application buffers and; all source waters would be protected by 300-foot buffers.  Buffers are to be clearly marked (herbicide standard HU006) before treatment so applicators can easily see and avoid them (USDA Forest Service, 2005a). 
Non-native Invasive Weed Treatments by Herbicide and Manual 
Direct effects to Ouachita shiner could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities but are not likely due to; approximately 99% of the NNIS treatments occurring outside streamside management area protection buffers and Ouachita shiner known locations and habitats, no aquatic herbicide applications would occur, and following RFP protections and conservation measures:

The RFP only allows herbicide use within MA 9 for control of vegetation on dams or for control of invasive and/or exotic species.  Only a non-soil active herbicide with appropriately labeled formulation for both aquatic and terrestrial site use would be used.  Also, no herbicide is to be aerially applied within 300 feet, or ground-applied within 60 feet of any threatened, endangered, proposed, or sensitive plant.   RFP exceptions provide for treatment using herbicide when necessary to protect the PETS plant or to prevent the loss or significant degradation of its habitat (HU010).  As part of implementation, each site proposed for treatment would be evaluated for the presence of PETS species and for determining the best treatment method.  No indirect or cumulative effects are anticipated.

Wildlife Opening Rehabilitation, Bee Mountain Fire Tower Restoration/Maintenance and 

Road Aggregate Development (Shale Pit)

Above proposed treatments would have no direct, indirect, or cumulative impacts on Ouachita shiner.  All proposed treatment sites are located outside streamside buffer zones and would not contribute to any potential stream impacts.

Fish Passage Restoration 

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area which are currently barriers to aquatic organism passage.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is possible that individual fish downstream of proposed restoration sites might be indirectly impacted by increased sedimentation during any construction activities.  However, removal/replacement of barriers would restore free migration of fish throughout the stream habitat.  In an effort to avoid impacts to sensitive fish species all restoration work would take place during low flow periods thus limiting potential for any impacts to downstream populations.  No direct or cumulative impacts are anticipated due to the limited scope and short duration of work involved.

Stream Restoration

Currently two miles of perennial stream are being severely impacted by illegal OHV/ATV traffic and dispersed campsites in an along Two Mile creek.  The proposed action alternative would permanently close the illegal trails, and reestablish eroding stream-banks as well as restore in-stream structure and riparian vegetation.  Eroding stream-banks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched.  

Two Mile creek has known locations for Ouachita shiner populations and their habitat.  It is hoped that through restoration efforts the Forest Service would be able to restore streambank stability, vegetation and to limit recreational activities to those activities that are ecological sound.  This preferred alternative would have no direct impacts to Ouachita shiner.  It is possible that the proposed restoration project would have indirect impacts to Ouachita shiners, but these impacts would be temporary and short in duration.  Cumulatively, the preferred alternative would benefit Ouachita shiner by reducing stream siltation and sedimentation and improving water quality. 

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to Ouachita shiner are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulative impact this fish species or its habitats.

Dispersed Campsite Closure/Rehabilitation

Four dispersed campsites within this watershed would be closed due to soil compaction, active erosion, sedimentation, and aquatic or heritage resource concerns.  To reduce impacts these campsites would be closed. 

Treatments for dispersed campsites would consist of placement of large cobble stone in problem areas (e.g., 3 campsites along Two Mile Creek) to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  Gravel and topsoil would be used on access roads for some of the dispersed campsites.  Some dispersed sites have multiple access points causing resource problems and these would be closed.  Gabion would be used on stream banks where OHVs are causing problems.

Direct, indirect, and cumulative impacts would be the same as those determined for stream restoration.
Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would be implemented on a burn by burn basis and spread over several years.  This along with strict guide lines outlined in the Revised Forest Plan for protection of perennial streams would limit the potential for any direct, indirect, or cumulative impacts to Ouachita shiner or its habitats.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
Approximately 21 miles of system and unauthorized roads would be permanently closed, and/or decommissioned.  Proposed road closures would be used to protect wildlife, soil and water resources.  Methods of closure would range from blocking road entrances (gate or earthen mound) to full obliteration, and may include re-vegetation, waterbarring, fill and culvert removal, establishing drainways, removing unstable road shoulders, recontouring, and restoring natural slopes. 
No direct or indirect impacts to Ouachita shiners are anticipated since actions would be to close currently open, reassign designation of existing roads and rehabilitate impacted areas that are currently in use.  Cumulatively, decommissioning of roads may benefit fish species by decreasing stream siltation and sedimentation.

Fireline Construction - Reconstruction 
Fireline construction and layout would take advantage of natural and manmade barriers (streams and roads) thus limiting the need to manually construct new lines.  Firelines crossing intermittent and perennial stream corridors would be constructed using hand tools.  Firelines would be water barred and seeded after construction to limit the potential for sediment runoff.  All standards for Management Area 9 of the Revised Forest Plan would be followed thus limiting the potential for any direct, indirect, or cumulative impacts to Ouachita shiner.   

System Road Construction – Reconstruction, Maintenance and Temporary Road Construction

Approximately 69 miles of are proposed for treatments; 35 miles of temporary roads, 1 mile of system road construction, 12 miles of road reconstruction and 21 miles of maintenance.  All temporary roads would be closed and seeded.  

Road construction treatments will have no direct effects on Ouachita shiner.  Removal of vegetative cover and soil disturbance as roads are established shaped and drainage structures installed would temporarily increase sedimentation, concentrate runoff, and potentially impact water quality, but failure to reconstruct some of these roads and to maintain other roads would have more detrimental impacts than the proposed roadwork.  Reconstruction of portions of forest service road 525 along Two Mile creek would improve several stream crossings with concrete fords or natural rock crossings decreasing soil movement from the road into the stream.  The potential for sedimentation would be reduced by implementing RFP standards and guidelines.  Cumulatively, road construction treatments are anticipated to benefit Ouachita shiner by decreasing stream siltation and sedimentation.

Caddo Mountain salamander (Plethodon caddoensis) 

Environmental Baseline and Survey Information

The habitat of the Caddo Mountain salamander occurs only in the Caddo and Cossatot Mountains and is primarily found on the cool, moist, north-facing slopes that support more mesic vegetation than south-facing slopes.  These areas generally exhibit the exposed rocky talus which projects through the soil on slopes in mixed pine-oak forests, protected hillsides, ravines and riparian areas.  This species has also been found to use abandoned mining shafts to escape summer-fall dry periods and for reproduction (Trauth, 1998).  The use of drifts (horizontal or nearly horizontal mine passageway) as refugia to escape heat and dryness during summer and fall was first reported by Saugey et al. (1985).  Despite its limited distribution, the salamander seems to be fairly abundant in those areas where suitable living conditions occur.  It doesn’t seem to be affected by logging activities because it occurs in second growth forests (Heath, 1985).  However, more research is needed on the life history of this species.  Like most other sensitive species, it is vulnerable to scientific over-collection.
Plummer conducted surveys in 1982, adding site records on both the Womble and Mena RDs.  Surveying abandoned mines on the Ouachita National Forest resulted in new sites when surveyed from 1985 to 1988 and 1997 (Trauth, 1998).  In 1986, the Ouachita National Forest began informal discussions with the USFWS (Jackson, MS, Endangered Species Field Station) and requested field assistance from the Arkansas Natural Heritage Commission concerning preservation of critical mine aggregation sites and protection of their vulnerable population.  A Memorandum of Understanding on Caddo Mountain Salamander Conservation was developed with these agencies after a status review was conducted by the USFWS.  Placement of gates at sensitive sites was planned and implemented (USDA Forest Service, 1988).  Known locations of the Caddo salamander in the Caddo and Cossatot mountain area are inventoried regularly.  Records are kept in district files for further reference.  

Direct, Indirect and Cumulative Effects

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement) 
Caddo Mountain salamander habitats are generally confined to steep, rocky, north facing slopes, of mixed deciduous hardwoods adjacent to riparian habitats and certain mine locations within the analysis area.  Since, Caddo Mountain salamander habitats are somewhat restrictive; none of the known Caddo Mountain salamander sites are located within proposed timber treatment areas; surveys found no new occurrence of Caddo Mountain salamander and proposed actions would occur outside of streamside buffer areas and slopes over 35%, no direct, indirect, or cumulative impacts are anticipated.  

Timber Stand Improvement by Herbicides

The ONF is proposing the use of herbicides containing the active ingredients triclopyr and imazapyr for site preparation and seedling release.  Imazapyr risks to wildlife are low to negligible based on the limited amount of laboratory data available.  The highest estimated doses are the extreme doses to small mammals that range up to 120 kg/mg.  The lowest Environmental Protection Agency (EPA) risk level is 400 mg/kg.  Triclopyr estimated doses also present low to moderate risk to wildlife.  

There is no published scientific data for the effects of imazapic on amphibian species.  However based on toxicity data for fish no adverse effects have been observed in acute and chronic exposures to nominal concentrations of imazapic of up to 100 mg/L (SERA, 2004a).  This data would infer that similar results for amphibian eggs, larvae and adults would be expected. Terrestrial amphibians may be adversely affected if large areas are treated.  However, since limited treatments are proposed for the analysis area it would be unlikely that any salamanders would be affected.  Habitat and streamside protection buffers established by the Revised Forest Plan would provide adequate protection for the Caddo Mountain salamander.  No cumulative or long-term adverse affects are anticipated.

Bee Mountain Fire Tower Maintenance by Herbicide 
Herbicide application is proposed for maintenance around the base of the Bee Mountain Fire Tower.  The herbicide treatment would be used to suppress woody and herbaceous vegetation.  Heavily shaded areas generally require little trail maintenance.  However, areas that have been opened up to sunlight due to natural events (i.e. ice damage, wind, insects, or wildfire) or management activities (i.e. timber treatments, prescribed burning) would produce significant vegetative undergrowth resulting in extensive trail maintenance.  The herbicide treatment would efficiently keep the undesirable vegetation down around the tower-base making the site more accessible for public use.  
A 10-foot corridor around the base of the tower would be treated with herbicide as needed to keep the undesirable vegetation from engulfing the tower site.  This treatment would be on a continuous basis and extended indefinitely beyond the 10-year period during which other proposed management activities would occur.

Known Caddo Mountain salamander locations occur on Bee Mountain.  Direct effects could occur from herbicide use but would be unlikely due to applications occurring in summer and fall when salamanders would be under rocks, logs and in caves escaping heat and dry weather conditions.  Also, herbicide application would be limited to a 10 feet area around the base of the tower.  No indirect or cumulative impacts to Caddo Mountain salamander are anticipated. 

Non-Native Invasive Weed Treatments by Herbicide/Manual
Herbicide treatments would normally be applied to locations of non-native invasive plant species within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet).  These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.
Locations of non-native invasive weeds within the Two Mile watershed are found in small patches scattered along roads and roadways (< ½ acre), wildlife openings, and in some streams.  Non-native invasive weed treatment by herbicide would total approximately 1% to 5 % of the project area or 132ac to 659 acres.  

Direct effects to Caddo Mountain salamander could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities.  However, non-native invasive weed herbicide treatments typically occur in the summer and early fall when salamanders are in refugia such as; caves, mines and extensive tunnel systems constructed in rocky soils to escape heat and dry conditions (Trauth et al., 2004).  Given the limited individual treatment areas, seasonality of herbicide applications and following RFP standards for herbicide use in streamside management areas (see Ouachita Mountain shiner non-native invasive weed treatment by herbicide) no indirect or cumulative effects are anticipated.

Effects from Manual treatments would be the same as direct, indirect and cumulative effects determined for timber management and prescribed burning treatments. 
Wildlife Opening Rehabilitation

All proposed wildlife openings were surveyed for Caddo salamanders and suitable habitat in 2008 by district biologist.  None of the proposed sites were found to contain salamanders or suitable habitat.  Therefore the preferred alternative is unlikely to have any direct, indirect or cumulative impacts on Caddo Mountain salamander. 

Fish Passage Restoration

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is possible that individual salamanders might be indirectly affected by the preferred alternative.  No direct or cumulative impacts are anticipated due to the limited scope and short duration of work involved. 

Bat Box Installation
Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect or cumulative impacts to Caddo Mountain salamander are anticipated.  

Mine/Cave Closure

Metal gates that would allow for the passage of salamanders would be placed at abandoned mine/cave openings in the Two Mile Project analysis area in order to protect sensitve salamander and bat habitat and heritage resources.  Placement of gates at these sites would directly benefit this salamander species by protecting breeding and brooding locations from outside disturbance. No indirect or cumulative impact to this salamander species is anticipated.   
Bee Mountain Fire Tower Restoration

Direct, indirect and cumulative effects would be the same as determined for timber and road management treatments.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration
Four dispersed campsites within this watershed are resulting in impacts to archeological sites, sensitive plant and animal species as well as degradation of riparian habitat due to soil compaction, erosion and sedimentation.  To reduce impacts these campsites would be closed.  Treatments would consist of placement of large cobble stone in problem areas to discourage placement of tents and in areas that need rehabilitation (e.g., eroded areas or exposed tree roots); installation of barriers (metal rails or large rocks) to deter access; construction of waterbars to redirect run-off to prevent channeling and erosion on sloped sites; reseeding with native species and mulching.  
Currently two miles of perennial stream are being severely impacted by illegal OHV/ATV traffic and dispersed campsites in an along Two Mile creek.  The proposed action alternative would permanently close the illegal trails, and reestablish eroding stream-banks as well as restore in-stream structure and riparian vegetation.  Eroding stream-banks would be stabilized with rip-rap, root wads, log cribbing, seeded and mulched.

These areas are heavily impacted by ATV use and camping and do not contain habitat suitable for Caddo Mountain salamander due to over use.  This action would have no direct or indirect impacts to Caddo Mountain salamander.  Cumulative affects would be beneficial to this salamander species by decreasing stream siltation and sedimentation and by restoring habitat.
Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Caddo Mountain salamander has a high rate of dehydration and depends on habitats with high soil moisture content.  Often extensive tunnel systems are constructed in rocky soils to escape heat and dry conditions (Trauth et al., 2004).  Given the preferred habitats of Caddo Mountain salamander it is unlikely that prescribed burning would have any direct, indirect or cumulative impact on this salamander species.    

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts to Caddo Mountain salamander are anticipated since actions would be to close currently open, reassign designation of existing roads and rehabilitate impacted areas that are currently in use.  Decommissioning of roads may benefit Caddo Mountain salamander by decreasing stream siltation and sedimentation and by reconnecting habitats separated by road systems.    

System Road Construction – Reconstruction -Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction, Road Aggregate Development (Shale Pit) and

System Road, temporary road, and firelines construction would be the most potentially damaging activity associated with the preferred alternative.  It is possible that individual salamanders could be impacted by the proposed actions.  If Caddo Mountain salamanders were to occur they would generally be found in habitats such as; steep, rocky, north facing slopes, of mixed deciduous hardwoods adjacent to riparian habitats and certain mine locations within the analysis area.  Any direct impacts are anticapated to be limited due to these habitat preferences.  In addition, firelines used for prescribed burning would take advantage of existing barriers rather than cut a line through possible salamander habitats.  Indirect or cumulative effects are not anticipated because of the limited amount of disturbance to preferred habitats.  Reconstruction of system roads would have no direct, indirect or cumulative impacts to Caddo Mountain salamander since actions would occur in disturbed areas unsuitable to salamanders.

Diana fritillary (Speyeria diana) 
Environmental Baseline and Survey Information

Diana fritillary is a butterfly species of concern due to range wide population declines and its apparent extirpation from large portions of its historical range.  Current distributions appear to be primarily restricted to the southern Appalachians (West Virginia and Virginia) and scattered locations in Arkansas and Missouri.

Female Diana fritillary is generally found in deciduous and pine woodlands near streams, and in open areas with a variety of wildflowers.  Males are somewhat more charismatic, wondering over large areas far from suitable habitat in search of females.  Adults feed on a variety of flowering plants and have been observed feeding on flowers of buttonbush (Cephalanthus occidentalis), purple coneflower (Echinacea purpurea) and compass plant (Silphium laciniatum) (Arkansas Natural Heritage Commission, 2002; Spencer, 2006).

During late summer females oviposit (lay) eggs singly and haphazardly near violets, the larval host plant.  Only one brood is produced per year.  Larvae hatch in the fall, overwinter in leaf litter, and move to nearby violets to feed during the spring (Carlton and Spencer, 1996; Spencer 2006).

Diana fritillary has been commonly observed on the Mena and Oden Ranger District.  However official surveys for this species are a recent undertaking and data are limited at this time.  Surveys conducted on the Poteau Ranger District indicate that Diana fritillary favors open mature pine habitat with an understory of grasses and wildflowers.

Direct, Indirect and Cumulative Effects

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Since adult butterflies are highly mobile it is extremely unlikely that they would be directly affected by timber management actions.  However, there is the possibility of direct effects to eggs and larvae if trees are felled or equipment impacts larva in the leaf litter.  Although timber management actions may directly affect eggs and larvae of butterflies these same actions (timber removal, TSI, WSI) would also allow for increases in new herbaceous plant growth which may contain high quality nectar producers and violets for egg deposition beneficial for this butterfly species.

The proposed timber management actions would have no cumulative effects on Diana fritillary.  All treatment actions would create some disturbance to the understory vegetation and could result in the temporary loss (one growing season) of some woody shrubs, and annual, and perennial broadleaf herbaceous plant species that provide shelter and food sources (nectar) for this butterfly species.  While some butterfly habitats may be impacted by the treatment activities, maintaining or expanding suitable habitat would be “beneficial” for the species in the long-term.  

Timber Stand Improvement and Bee Mountain Fire Tower Treatments by Herbicide

The use of herbicides in seedling release and site prep treatment areas is not likely to have any direct, indirect or cumulative effects on Diana fritillary.  Imazapyr and triclopyr if needed could be applied to specific treatment areas by means of chemical injection, stump spray and/or foliar spraying.  Although there is no published data on the effects of triclopyr or imazapyr on butterflies, acute toxicity test for insects indicate triclopyr and imazapyr are relatively non-toxic to insects (Syracuse Environmental Research Associates, Inc., 2004b and 2003).

Non-Native Invasive Weed Treatment by Herbicide
The use of herbicides for noxious weed control is not likely to have any direct, indirect or cumulative affects on Diana fritillary.  Triclopyr, glyphosate and imazapic if needed could be applied to specific treatment areas by means of foliar spraying.  Although there is no published data on the effects of triclopyr, glyphosate and imazapic on butterflies, acute toxicity test for insects indicate triclopyr, glyphosate and imazapyr are relatively non-toxic to insects (Syracuse Environmental Research Associates, Inc., 2004a, 2004b, 2006 and 2003).

Very little information is available on the toxicity of imazapic to terrestrial invertebrates.   Studies have been conducted on honey bees and thus provide a basis for determination of possible effects on butterflies.  For the honey bee, the hazard quotient is based on the non-lethal acute dose level of 387 mg/kg. Even at the exposure associated with a direct spray, the hazard quotient of 0.04 is below the level of concern by a factor of 25 at the typical application rate and a factor of 12.5 at the maximum application rate. Thus, there is no basis for expecting mortality in bees directly sprayed with imazapic (SERA 2004a).  Given the toxicity data for honey bee it is very unlikely that any direct, indirect or cumulative impacts to Diana fritillary would occur as a result of herbicide application.

Wildlife Opening Rehabilitation
Direct, indirect and cumulative effects would be the same as timber and non-native invasive weed treatments.
Fish Passage Restoration and Stream Restoration
Since proposed fish passage actions would occur outside of habitats preferred by this butterfly species no direct, indirect or cumulative impacts are anticipated.

Bat Box Installation

No direct, indirect or cumulative impacts are anticipated as a result of placing roosting or nest boxes within the analysis area.  The preferred alternative would require minimal ground disturbance and would not result in the loss of vegetation upon which Diana fritillary is dependent.  Bats or bat colonies using bat houses are unlikely to pose any added predatory risk to Diana fritillary since this is a diurnal butterfly species and bats are nocturnal feeders.  

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

No direct impacts from prescribed burning are anticipated on adult Diana fritillary.  There is the possibility that prescribed burning may directly impact eggs and larvae over-wintering in the leaf litter.  However prescribed burning should far outweigh the one time loss of eggs and larvae by enhancing and expanding the acres of suitable foraging and egg laying habitat throughout the watershed.  Indirect effects of proposed burning would enhance and increase in acres of suitable foraging and egg laying habitat.  No cumulative effects are anticipated from proposed burning activities.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization and Dispersed Campsite Closure/Rehabilitation
No direct impacts to Diana fritillary are anticipated since actions would be to close currently open roads, reassign designation of existing roads and rehabilitate impacted areas.  It is likely proposed actions would indirectly benefit butterflies by allowing these areas to revegetate thus providing potential foraging habitat.  Cumulatively the preferred alternative would increase the amount of suitable foraging area in the analysis area for the next 5-10 years as these areas are reclaimed by surrounding habitats.  

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction 
Direct, indirect and cumulative effects would be the same as those determined for timber management actions.

Road Aggregate Development (Shale Pit)

Proposed road aggregate development sites would result in the permanent loss of 5 to 10 acres of potential foraging and egg laying habitat.  This impact would be insignificant in light of the small proposed treatments and the amount of potential habitat within the analysis area.

Bee Mountain Fire Tower Restoration

Direct, indirect, and cumulative impacts would be the same as those for timber management.
Eastern Small-footed Bat (Myotis leibii) 

Environmental Baseline and Survey Information

Eastern small-footed bats hibernate in caves and mines, and often can be fond among rocks and in crevices and under rock slabs in quarries and elsewhere.  This bat is one of the hardiest bat species in the eastern United States.  They are one of the last to enter caves in autumn and often hibernate near cave or mine entrances where temperatures drop below freezing and where humidity is relatively low.  During summer, small-footed bats inhabit buildings, caves, bridges and trees with exfoliating bark.

Breeding and feeding habits of this bat are poorly known.  Small-footed bats emerge from roost sites at dusk and fly slowly and erratically, usually foraging over bodies of water, open fields and corridors.  They consume flies, mosquitoes, true bugs, beetles, ants, and other insect species.  Small-foot bats most likely breed in the fall and give birth to a single pup in June or July.  Nursery colonies range from a few individuals up to 100 or more. 

Only one specimen of small-footed bat was known from the Ouachita Mountains of Arkansas (Hall, 1981) until six individuals captured by Caire (1986) were reported from Bear Den Cave in LeFlore County, Oklahoma (Saugey et al., 1989).  Subsequent surveys conducted by Heath et al. (1986) of abandoned mines within the Ouachita Mountains did not encounter this bat species.  It is thought that warm temperatures, high humidity levels and restricted air flow within these mines render them unsuitable for small-footed bat.  Surveys of Bear Den Cave since 1986 have continued to show small numbers of small-footed bats using the cave but no records outside of the cave have been documented. 

Direct, Indirect and Cumulative Effects
Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management treatments all have the potential to affect bat species within the analysis area.  For instance, falling trees could directly affect roosting bats and/or maternity sites.  Roosting and/or maternity sites could potentially be felled or damaged by falling trees.  Disturbance within treatment areas may also cause bats to temporarily abandon treatment sites.  Thinning of forest stands could indirectly alter foraging areas and temporarily change insect populations and densities within treatment areas.  However direct impacts to small-footed bat would be highly unlikely since this bat species tends to prefer rocky ridges, rock outcrops, and cave-like structures for roosting and maternity sites. Although the afore mentioned habitats are present within the proposed analysis area these habitats do not fall within areas suitable for timber production and thus would be protected from any potential direct impact related to timber management.  

All proposed timber management treatments could indirectly affect small footed bats.  It is likely that proposed actions would temporarily exclude roosting bats from treatment areas during implementation, but actions would not likely exclude bats from foraging in treatment areas.  Proposed actions would likely benefit small-footed bats as well as other local bat species by improving foraging habitats.  Insects populations would likely increase with increased plant diversity due to more open conditions.  Increased openness of the forest mid-story would also benefit foraging bats by easing movement through the forest.

No long-term cumulative impacts are anticipated by the proposed timber management actions.

Timber Stand Improvement and Non-Native Invasive Weed Treatments by Herbicide

A mixture of herbicides containing active ingredients imazapyr and triclopyr would be used if needed in shortleaf pine release and site preparation treatment areas.  Herbicides are applied at the lowest rate effective in meeting project objectives and according to guidelines for protecting human (National Research Council 1983) and wildlife health and the environment (United States Environmental Protection Agency 1986).  No class B, C, or D chemical (see Glossary) may be used on any project without prior approval from the Regional Forester.  Approval will only be granted if a site-specific analysis shows that no other treatment would be effective and that all adverse health and environmental effects will be fully mitigated.  Application rate and work time must not exceed levels that pose an unacceptable level of risk to human or wildlife health.  If the rate or exposure time being evaluated causes the Margin of Safety (MOS) or the Hazard Quotient (HQ) computed for a proposed treatment to fail to achieve the current Forest Service Region 8 standard for acceptability, additional risk management must be undertaken to reduce unacceptable risk to acceptable levels or an alternative method of treatment must be used (see Risk Assessments found on Forest Service website: www.fs.fed.us/foresthealth for specific details on each herbicide).

There would be no direct effects to small-footed bat from the use of herbicides.  In consultation with the USDI Fish and Wildlife Service (USDI-FWS, 1999) a Biological Opinion regarding the use of herbicides and their effects on Indiana bat was developed.  The Biological Opinion expressed in this document is applicable to small-footed bat.  The Biological Opinion states that “although the use of herbicides and their effects on Indiana bat have not been studied, the species could be impacted indirectly by potentially reducing vegetation, and consequently the insect population numbers of diversity in treatment areas.  However, this potential indirect effect would not be anticipated to be significant with irregular use of herbicides.”

Wildlife Opening Rehabilitation

Wildlife openings play and important role in the foraging ecology of woodland bat species.  Many bat species take advantage of wildlife openings for foraging space since openings often support a high concentration of insects and a rich diversity of insect populations.  The uncluttered flying space provided by openings allows bats to freely maneuver, find and catch insect prey and expend less energy than they normally would in a more heavily forested habitat. 

Direct, indirect and cumulative effects would be the same as those determined for timber management and non-native invasive weed treatments.

Fish Passage Restoration and Stream Restoration
Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  It is likely that the preferred alternative would temporarily increase stream siltation during construction; however this effect would not be persistent nor would it contribute to significant stream sedimentation.  There are no direct, indirect, or cumulative impacts to small-footed bat anticipated form this preferred alternative. 

Bat Box Installation
Ten rocket box style bat boxes would be placed along ridges, floodplains and mid-slopes to provide summer roosting habitat and possible maternity roosting sites for tree roosting bat species.  Currently there are nine North American bat species known to use bat houses seven of which occur in Arkansas.  Although small-footed bats are not known to use bat house structures five other bat species (little brown bat, free-tailed bat, big brown bat, evening bat, northern long-eared bat) which do occur in the area would likely benefit from there placement.  No direct, indirect, or cumulative impacts are anticipated for small-footed bats from the placement of bat boxes.

Mine/Cave Closure

Bat friendly metal gates would be placed on abandoned mine shift/adits or caves in the Two Mile Project analysis area in order to protect sensitive species and habitat and for public safety concerns.  Abandoned mine surveys within the neighboring watersheds and the Two Mile Project analysis area have never documented any occurrence of use by small-footed bats. Therefore no direct, indirect, or cumulative impact to this bat species is anticipated.   

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

There will be no direct effects on small-footed bat from dormant season prescribed burns.  The only known small-footed bat hibernaculum on Forest is Bear Den Cave located in southeastern Oklahoma.  Although there are several known mine shafts and adits located with the analysis area surveys have never documented the presence of small-footed bats. The indirect effects of prescribed burns would be to possibly reduce the amount of understory vegetation that inhibits free bat movement and foraging activity by maintaining uncluttered foraging pathways and easier access to roost trees.  The cumulative effects of prescribed fire would be substantial because large portions of the watershed would be burned in sections during the 10-year period covered by this document.  The variety of fire intensities that would occur due to environmental conditions would provide a habitat mosaic with varying degrees of midstory vegetation removal and occasional overstory tree mortality.  Effects of each prescribed burn would be short-term but additive if areas are repeatedly burned so as to have overlapping effects, typically on a 3-5 year rotation.  Effects of burns are additive if they occur where other management activities have also occurred, i.e. timber harvest, WSI etc.  

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, Soil Stabilization and Dispersed Campsite Closure/Rehabilitation
No direct impacts to small-footed bat are anticipated since actions would be to close currently open roads, reassign designation of existing roads and rehabilitate impacted areas.  Indirect benefits would be likely since proposed actions would provide linear flight corridors and linear foraging areas for bats.  Cumulatively, the preferred alternative would increase the amount of suitable foraging areas in the analysis area for the next 5-10 years as permanently closed and decommissioned roads are reclaimed by surrounding habitats.
System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction – Reconstruction, Road Aggregate Development (Shale Pit) and Bee Mountain Fire Tower Restoration

Direct, indirect, and cumulative impacts would be the same as those determined for timber management treatments. 

Bee Mountain Fire Tower Maintenance by Herbicide

Direct, indirect and cumulative impacts would be the same as those determined for timber stand improvement treatments by herbicide.
Sensitive Plant Species of Streamside Management Zones and Mesic Habitats
The following species are will be discussed as a group in sections of this document below.  Known occurrences are discussed briefly, based on previous surveys and records.
Environmental Baseline and Survey Information

Narrowleaf ironweed (Vernonia lettermannii)
This species is known from western Arkansas and eastern Oklahoma.  It occurs on gravel bars and rock ledges along fifth order streams within the Ouachita, Cossatot, Fourche LaFave and Poteau drainages in Arkansas and the Mountain Fork drainage in Oklahoma.  There are three locations in Oklahoma and ten in Arkansas occurring on National Forest lands.  Narrowleaf ironweed was first reported to occur within a riparian area with a shale glade.  New data and locations show that the habitat for the ironweed is riparian but is not limited to those areas adjacent to shale glades.  
Southern lady’s-slipper (Cypripedium kentuckiensis)
This orchid occurs within the Interior Highlands of Arkansas, Missouri, and Oklahoma, the Gulf Coastal Plain of Texas, Louisiana, Alabama, and Mississippi, and the Cumberland Plateau of Kentucky and northern Tennessee (NatureServe, 2002). It has also recently been found in eastern Virginia.  The Southern lady’s-slipper is common in the state of Arkansas.  It is less common in Oklahoma, the western extent of its range.  The orchid flowers from late April to late May (Bates, 1991).  The Southern lady’s-slipper is usually found on stream banks that are situated in cool streamside zones.  It is most abundant above the flood level and away from spring-saturated soils.  It is one of the most common and widespread Forest sensitive plant species and has been found near stream terraces and riparian zones on the Mena RD (Bates, 1990).  Occasionally it occurs just above the streamside management zone.  
Ouachita goldenrod (Solidago ouachitensis)

Ouachita goldenrod is easily identified by its leaves, which have no stalk, are smooth on the lower surface, and are found mostly along the steam. The midstem leaves are coarsely toothed and larger than the basal leaves. The flower heads have a single yellow ray flower.  This perennial herb often reaches a height of 4 to 5 feet.  Ouachita goldenrod is endemic to the Ouachita Mountains of Arkansas and Oklahoma and is known from fewer than thirty locations.  This goldenrod is found in areas of moist, well-drained, gravelly soil, along deeply shaded or on north-facing slopes (NatureServe, 2007).  This species of goldenrod is known from Caddo, Mena, Womble, Choctaw and Kiamichi RDs (Bates, 1990, 1991). 

Ozark spiderwort (Tradescantia ozarkana)

Ozark spiderwort flower’s are light shades of blue to lavender, pink or white having short sepals.  The leaves are ½ -2 inches wide, grayish-green in color and more or less smooth.  This plant species occurs on steep, rocky, wooded slopes and ravines, and mesic lower slopes of bluffs as well as dry to moist woodland ledges (Hunter, 1984; Steyermark 1963).  Ozark spiderwort is known to occur on Mena, Choctaw, and Kiamichi RDs (Bates, 1990).

Ozark least trillium (Trillium pusillum ozarkanum)

Ozark trillium is an upright, white, pink or wine-red flowered trillium with straight stamens and blunt leaves.  The color phases of the flower occur as a result of the fading process.  Ozark trillium appears to be restricted to the Ozark and Ouachita Mountains of the Interior Highlands of southern Missouri, Arkansas, and southeastern Oklahoma.  The preferred habitats are steep to flat gravelly slopes and stream banks and acid soils of shallow draws in thin, cherty-flinty soils of oak-pine or oak-hickory woodlands (NatureServe, 2002).  Ozark trillium is known to occur on Caddo, Mena, Choctaw and Kiamichi RDs.

Effects of Proposed Actions on Sensitive Plant Species of Streamside Management Areas and Mesic Habitats
Direct, Indirect and Cumulative Effects

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)and
Timber Stand Improvement by Herbicide

The above actions are proposed for upland shortleaf pine, pine/hardwood and hardwood stands that do not support habitats conditions conducive to these sensitive plant species.  Field surveys found no occurrence of these species within the proposed analysis area.  If these plant species were to occur within the analysis is would most likely be in or directly adjacent to streamside management areas or mesic north slopes that are unsuitable for timber management.  The proposed timber management actions would have no direct, indirect or cumulative impact on these sensitive plant species. 
Non-Native Invasive Weed Treatments by Herbicide/Manual
Non-native invasive plants degrade natural areas by out-competing native plants for resources and space. The changes they bring can affect things like the amount and quality of food and nesting sites available for wildlife, the extent and survival of native plant populations, and the quality and functions of wetlands and waterways.

Herbicide treatments would normally be applied to locations of non-native invasive plant species within the watershed as needed to control and or eliminate the spread of non-native invasive plant species (e.g., tall fescue, sericea lespedeza, autumn olive, honey suckle, privet).  These treatments would include use of approved USDA herbicides and manual treatments such as prescribed fire, mid-story reduction and manual uprooting.

Locations of non-native invasive weeds within the Two Mile watershed are found in small patches scattered along roads and roadways (< ½ acre), wildlife openings, and in some streams..  Non-native invasive weed treatment by herbicide would total approximately 1% to 5 % of the project area or 132ac to 659 acres.    

Direct effects to sensitive plant species could occur as a result of direct contact with herbicide or with personnel/equipment conducting mechanical and chemical control activities.  Limited direct effects are anticipated since approximately 99% of the NNIS treatments would occur outside streamside management area protection buffers and preferred mesic habitats of these sensitive plant species, and because individual treatment areas are small and non-native invasive plant species are presently occupying the habitat, and following RFP standards for protection in MA 9:
The RFP only allows herbicide use within MA 9 for control of vegetation on dams or for control of invasive and/or exotic species.  Only a non-soil active herbicide with appropriately labeled formulation for both aquatic and terrestrial site use would be used.  Also, no herbicide is to be aerially applied within 300 feet, or ground-applied within 60 feet of any threatened, endangered, proposed, or sensitive plant.   RFP exceptions provide for treatment using herbicide when necessary to protect the PETS plant or to prevent the loss or significant degradation of its habitat (HU010).  As part of implementation, each site proposed for treatment would be evaluated for the presence of PETS species and for determining the best treatment method.  
It is more likely that these sensitive plant species would indirectly benefit from proposed treatments in that competing vegetation would be eliminated or suppressed allowing opportunities for seeding and new growth.  Cumulative impacts are anticipated to be beneficial by restoring native vegetation habitat. 

Manual treatment would be the same as direct, indirect and cumulative effects of timber management and prescribed burning treatments. 

Wildlife Opening Rehabilitation and Road Aggregate Development 
Sites do not contain suitable habitats capable of supporting these species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.

Fish Passage Restoration 

Botanical field surveys of the proposed fish passage restoration sites found no occurrence of these sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect or cumulative impacts to sensitive plant species are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulative impact this sensitive plant species or their habitats.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration

No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently they do not contain suitable habitat for for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive plant species habitats are reduced stream siltation, soil compaction and restored habitat.
Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would occur over the majority of the analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  Overall prescribed fire is not likely to directly impact these plant species due to the wet habitat conditions in which they normally occur and prescribed burning occurring during the plants dormancy.  Indirectly, plants may benefit post burn due to reduced competition.  No cumulative impacts are anticipated as a result of the preferred alternative.  
Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts to these plant species are anticipated since actions would be to close currently open roads that are currently in use.

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction 
Surveys found that proposed sites do not contain suitable habitats capable of supporting these species except at stream crossings and botanical field surveys of found no occurrence of these sensitive plant species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.

Waterfall’s sedge (Carex latebracteata)
Environmental Baseline and Survey Information

Waterfall’s sedge is endemic to the Ouachita Mountains of southeastern Oklahoma and southwestern Arkansas.  It is found in a variety of habitats such as shaley roadsides, dry shale woodlands, riparian areas, mesic oak hickory forest, pine and pine hardwood forest, and mazarn shale and novaculite glades.  It is found in Polk, Yell, Montgomery, Howard, Garland and Pike counties in Arkansas and LeFlore and McCurtain counties in Oklahoma.  Waterfall’s sedge is locally abundant along stream systems and north facing slopes of the Ouachita Mountains in Arkansas and Oklahoma.  

On the Mena Ranger District, it is wide spread and occurs under a wide range of habitat conditions.  Surveys conducted in the Two Mile Project analysis area and surrounding watersheds during 2003-2008 by district biologists found approximately 300 new locations.  These populations vary in number from a few individuals to over a thousand plants.  

Waterfall’s sedge receives some natural protection from human disturbance by the diversity of its preferred habitats, as described above.  Many of the locations on NF lands are on sites that are outside the normal operating limits and activities.  Several of the sites on NF lands are protected from habitat-altering activities by virtue of being within glade and riparian communities, Wilderness Areas, and Research Natural Areas.  There are also sites located within areas that have had timber management activities, road and trail construction and in areas that have been burned repeatedly.  

Pineoak jewelflower (Streptanthus squamiformis)
Environmental Baseline and Survey Information

This species is an annual that flowers in May and June.  Known locations on the Ouachita National Forest are on the Mena and Caddo Ranger District’s and in the acquired lands in McCurtain County Oklahoma.  It can be found in clearings, early successional vegetation types, forested sites; on rocky sites, often with considerable slope; often associated with slopes and ravines adjacent to small streams.  Seeds produced can number up to 60 and are distributed by actions of man and nature.  Surveys conducted in the Upper Cossatot Project analysis area in 2007 by district biologists found several new locations for Pineoak jewelflower.  

Direct, Indirect and Cumulative Effects on Waterfall’s sedge and Pineoak jewelflower

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Waterfall’s sedge appears to responds well to moderate levels of disturbance and this is evidenced on the Mena RD by the large number of Waterfall’s sedge populations found near maintained roads, mowed roadsides, old logging decks and revegetated logging roads.  Although it is likely that vegetative portions of individual plants might be directly impacted by felling timber and timber removal this disturbance should not pose a significant risk to the local populations.  Thinning of timber stands often indirectly improves habitat conditions for Waterfall’s sedge by allowing more sunlight to reach the forest floor (increasing growth potential and seed production) and by providing areas of disturbed soil for dispersal of seeds and development of new growth.  No cumulative impacts to waterfall’s sedge are anticipated from the proposed timber management actions.  Individual plants may be damaged or even uprooted during timber harvest and planting but overall habitat conditions should improve for Waterfall’s sedge as a result of the preferred alternative. 
Based on survey information and preferred (disturbed soils, open areas) habitats for Pineoak jewelflower it is highly likely that proposed timber actions would be benefit this species.  Therefore no direct impacts are anticipated.  Indirect impacts would be beneficial in that open habitats would be created through timber harvest actions.  Cumulative impacts to pineoak jewelflower from proposed timber management actions would be beneficial in that habitat conditions would improve with timber harvest allowing for better growing conditions and a potential increase in seed production.

Timber Stand Improvement Treatments by Herbicide

Herbicide application may directly impact individuals but the likelihood of detrimental impacts to viability would be low due to the distribution of plants throughout the analysis area and adjacent lands and avoidance of stands known to contain populations of Waterfall’s sedge and Pineoak jewelflower.  It is more likely that these sensitive plant species would indirectly benefit from proposed treatments in that competing vegetation would be suppressed allowing opportunities for seeding and new growth.  Cumulative impacts would be insignificant because of limited direct impacts and beneficial indirect effects of removing competing vegetation. 

The proposed action “may impact individuals but is not likely to cause a trend to Federal listing or a loss of viability” because this species is protected through the implementation of RFP Herbicide Use Objectives HU001, HU002, HU003, HU004, HU008 and HU010 (USDA Forest Service, 2005a).

Non-Native Invasive Weed Treatment and Bee Mountain Fire Tower Maintenance by Herbicide 

Direct, indirect and cumulative impacts would be the same as those determined for timber stand improvement treatments by herbicide.

Wildlife Opening Rehabilitation

Botanical field surveys of all proposed ponds and openings found no occurrence of this plant species.  No direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.

Fish Passage Restoration 

Proposed fish passage restoration would occur at twenty-three stream crossings within the Two Mile analysis area.  Drainage structures would be replaced or modified on the downstream/upstream sides with large rock or cobble to allow for fish passage.  Field surveys indicate that Waterfall’s sedge does occur adjacent to several of the proposed fish passage restoration sites.  Therefore it is possible individual plants could be directly impacted by the proposed project.  However this project would not indirectly or cumulatively affect other known populations adjacent to this project location.

Dispersed Campsite Closure/Rehabilitation and Stream Restoration

No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently sites do not contain suitable habitat for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive habitats are reduced stream siltation, soil compaction and restored habitat.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to these sensitive plant species are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulatively impact these sensitive plant species.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed fire is planned for dormant season burns within the analysis areas.  Vegetative portions of plants and some seed loss would likely occur depending on intensity and duration of burn events.  It is likely that Waterfall’s sedge would benefit indirectly from burning due to the removal or top-killing of competing vegetation.  This benefit would be most obvious in areas of rocky, shallow soils were post fire plant competition would be less. There would be no cumulative effects to this plant as a result of the application of prescribed fire.

Prescribed burning is not likely to directly impact pineoak jewelflower since burning would occur during the fall and winter when plants have died and gone to seed.  It is probable that some plant seeds maybe consumed by fire but, given the preferred habitat, rocky, steep slopes with low vegetation and the plants ability to disperse its seed, potential seed loss from fire should be minimal.  No indirect or cumulative impacts are anticipated as a result of the preferred alternative.

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct impacts are anticipated as a result of proposed road closure and or decommissioning of roads.  It is likely that these sensitive plant species would receive some indirect benefits from road closure and decommissioning.  Since Waterfall’s sedge and Pineoak jewelflower show some preference for disturbed soils it is probable that portions of closed and decommissioned roads would provide suitable habitat for plant establishment.  Those sections of roads that are located on south slopes, in areas exposed to full sun, or that cross stream corridors would most likely provide the best potential habitats.  No cumulative impacts to these sensitive plant species are anticipated as a result of the preferred alternative. 

System Road Construction – Reconstruction - Maintenance, Temporary Road Construction, Fireline Construction - Reconstruction and Bee Mountain Fire Tower Restoration
Proposed road construction, reconstruction, and fireline construction may directly impact individual plants through uprooting or by burying plants under displaced soils.  In an effort to lessen the potential direct impacts to these sensitive plants, identified plant locations were flagged and proposed road segments were either dropped from consideration or re-routed to avoid significant plant populations.  Despite these efforts it was not possible to avoid all known or identified plant locations and thus it is likely that individual plants would be impacted by the proposed actions.  However, due to the low number of individual plants impacted and relative abundance of plants within the overall watershed; species viability and distribution are not anticipated to be significantly impacted.

Field observations indicate that Waterfall’s sedge and Pineoak jewelflower would indirectly benefit from proposed actions in that this plant species tends to prefer sites with disturbed soils.  Temporary roads once closed would provide opportunities for new plant establishment and growth as has been witnessed elsewhere in the watershed.  No cumulative impacts to Waterfall’s sedge or Pineoak jewelflower are anticipated as a result of the preferred alternative. 

Road Aggregate Development (Shale Pit)
Proposed road aggregate development sites would result in the permanent loss of 5 to 10 acres of potential habitat.  It is likely that individual plants would be impacted by the proposed actions.  However, due to the low number of individual plants impacted and relative abundance of plants within the overall watershed; species viability and distribution are not anticipated to be significantly impacted.

Ozark chinquapin (Castanea pumila ozarkensis)
Environmental Baseline and Survey Information

Ozark chinquapin is imperiled throughout its entire range due to the species complete infestation with chestnut blight.  Despite its status, it is both abundant and widespread throughout the Interior Highlands. It is found in both successional and old growth vegetation types.  It commonly occurs in dry deciduous and mixed hardwood pine communities on rocky dry slopes and ridge tops.  Due to the chestnut blight infestation it now occurs largely as stump sprouts and it reaches its fastest growth rate where abundant sunlight reaches the forest floor.  Ozark chinquapin is known to occur on the Mena and Oden Ranger Districts.

Direct, Indirect and Cumulative Effects on Ozark chinquapin 

Timber Management (commercial and woodland restoration – thinning; modified seed tree, – regeneration; manual or mechanical site preparation; hand planting, firewood gathering,  manual or mechanical timber stand improvement and wildlife stand improvement)

Timber management actions are proposed for upland shortleaf pine, pine/hardwood and hardwood stands that do not support habitats conditions conducive to this sensitive plant species.  Field surveys found no occurrence of this species within proposed timber treatment stands.  The proposed timber management actions would have no direct, indirect, or cumulative impact on Ozark chinquapin.   
Timber Stand Improvement, Bee Mountain Fire Tower and Non-native Invasive Weed Treatments by Herbicide

Botanical field surveys of all proposed herbicide treatment areas found no occurrence of this plant species.  No direct, indirect, or cumulative impacts to this sensitive plant species are anticipated.

Wildlife Opening Rehabilitation

Botanical field surveys of all proposed openings found no occurrence of this plant species.  Surveys also found that proposed sites do not contain suitable habitats capable of supporting this species.  No direct, indirect, or cumulative impacts to this sensitive plant species are anticipated.

Fish Passage Restoration 

Botanical field surveys of the proposed fish passage restoration sites found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Stream Restoration and Dispersed Campsite Closure/Rehabilitation

No direct effects would occur to these sensitive plant species since botanical surveys found no occurrence and presently do not contain suitable habitat for these sensitive plant species due to impacts of over use.  Indirect and cumulative effects anticipated from rehabilitation of these sensitive plant species habitats are reduced stream siltation, soil compaction and sedimentation.

Bat Box Installation

Bat boxes would be mounted to metal poles driven into the ground thus limiting ground disturbance.  As a result no direct, indirect, or cumulative impacts to Ozark chinquapin are anticipated.  

Mine/Cave Closure

Proposed mine closures actions would occur directly in mine openings and therefore would not directly, indirectly, or cumulatively impact Ozark chinquapin.

Bee Mountain Fire Tower Restoration

Botanical field surveys of the proposed fire tower restoration site found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Road Aggregate Development (Shale Pit)

Botanical field surveys of the proposed road aggregate development sites found no occurrence of this sensitive plant species.  No direct, indirect, or cumulative impacts are anticipated.

Prescribed Burning (Fuel reduction Site preparation and fire restoration treatments)

Prescribed burns would occur over the majority of the analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  Overall prescribed fire is not likely to be directly detrimental to Ozark chinquapin.  Individuals may be set back but would be expected to re-sprout from stumps.  No cumulative impacts to Ozark chinquapin are anticipated as a result of the preferred alternative.  

Decommissioning and Closure of Permanent and Unauthorized Roads, Unauthorized Roads Added to System, and Soil Stabilization 
No direct or indirect impacts or cumulative impacts to Ozark chinquapin are anticipated since actions would be to close currently open roads that are currently in use.  

Fireline Construction - Reconstruction 
Direct, indirect, and cumulative impacts would be the same as those determined for timber management actions.

System Road Construction – Reconstruction, Maintenance and Temporary Road Construction

Direct, indirect and cumulative impacts would be the same as those determined for timber management treatments.

Threatened and Sensitive Plant Species of Glades and Similar Habitats

The following species all prefer glade and similar habitats.  These areas are isolated from most management activities due to the provisions of the Revised Forest Plan.  They will be discussed as a group in sections of this document below.

Cossatot Mountain leafcup (Polymnia cossatotensis) 
This Sensitive plant species is found only in Arkansas and has been documented in Polk and Montgomery counties on the Caddo Womble Ranger District.  It prefers high-elevation east-facing beds of cherty novaculite talus slopes with moisture seepage (Clingenpeel et al. Undated).  Cossatot Mountain leafcup can be easily identified by large, opposite, heart-shaped leaves, white flowers with 2 or 3 petals, and a foul-smelling odor.

Maple-leaf Oak (Quercus acerifolia)
Maple-leaf Oak is known only from four localities in Arkansas; Magazine Mountain, Logan County; Porter Mountain, Polk County; Pryor Mountain, Montgomery County; and Sugarloaf Mountain, Sebastian County.  This small tree or shrub prefers dry glades, slopes, and ridge tops (USDA Natural Resources Conservation Plants Database).  The only occurrence of maple-leaf oak on the Mena RD is located on Porter Mountain within the Caney Creek wilderness Area.
Effects from Proposed Actions to Plant Species of Glades and Similar Habitats

Direct, Indirect and Cumulative Effects

All proposed management activities (see descriptions in section IV.) except for Prescribed Burning

The Revised Forest Plan, specifically the standards for MA 6, provides protection for rare upland communities (e.g. glades, barrens, etc.) where these plants species may occur.  These standards would protect nearly all of the habitats associated with these sensitive plant species. No direct, indirect and cumulative effects to any of these sensitive plant species from proposed management activities are anticipated since these plant species primarily occur in unsuitable areas for timber management, botanical surveys found no occurrence and no suitable habitat in the proposed activity areas and given the habitat protection measures established in the Revised Forest Plan.  
Prescribed Burning (Fuel reduction, site preparation and fire restoration treatments)

The Ouachita National Forest, in its development of the Revised Forest Plan, placed special emphasis on conservation and restoration of rare systems or communities.  Central Interior Acidic Cliff and Talus community system is within proposed Prescribed Burning treatment areas within the Two Mile analysis area.  Prescribed burns would occur over the majority of the Two Mile analysis area sometime during the 10 years following implementation of the proposed project. Effects would vary due to fire intensity, aspect, and slope and it would be expected that some degree of forest floor cover would be removed.  None of these sensitive plant species are known to occur in the Two Mile analysis area, but these areas could provide habitat for these sensitive species.  

Prescribed fire could directly impact these sensitive plant species but is unlikely due to implementation during plant dormancy and the systems terrain, which carry fire poorly.  The proposed actions would mimic natural fire and would be expected to be within the normal range of habitat fluxuation that occurs naturally and which would benefit these sensitive plant species by restoring and maintaining their preferred habitats.  No indirect or cumulative impacts are anticipated. 
VII. SUMMARY OF DETERMINATION OF EFFECTS 

A.  Proposed, Threatened and Endangered Species

___________  No effect:  


___________ 
Not likely to adversely effect: 
__________  
May effect; likely to adversely effect

B.  Sensitive Species

__________    No impact:  

___________ 
Beneficial impact: 
_____X____ 
May impact individuals, but not likely to cause a trend to federal listing or loss of viability:  


Ouachita shiner, Caddo Mountain salamander, Eastern small-footed bat, Diana fritillary, Waterfall’s sedge, Ozark chinquapin, Southern lady’s slipper, Cossatot Mountain leafcup, Mapleleaf oak, Ouachita Mountain goldenrod, Pineoak jewelflower, Ozark spiderwort, Ozark least trillium, Narrowleaf ironweed.

__________   
Likely to result in a trend to federal listing or loss of viability.
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Biological Evaluation - Appendix A: Proposed Endangered Threatened and Sensitive Species for the Ouachita National Forest.
	Scientific Name
	Common Name
	Status
	Habitat Type and Evaluation for Survey Needs
	Within Analysis Area

	Picoides borealis
	Red-cockaded woodpecker or RCW
	E
	Open pine stands dominated by mature pine and with a subdominant component of hardwood species.  Pine-bluestem habitat restoration treatments benefit this species.  Closest colony site are located on the Poteau Ranger District approximately 20 miles north of this analysis area.  
	No

	Sterna antillarum
	Least tern
	E
	Rare migrant. Nest on sand bars along Arkansas River.  Suitable nesting/foraging habitat does not exist in project area.
	No

	Charadrius melodus
	Piping plover
	E
	Only known in AR as a very rare migrant.  Nests on sand bars.  Only one old record from the Ouachita Mountains.  Suitable nesting/foraging habitat does not on the Mena and Oden RD.
	No

	Nicrophorus americanus
	American burying beetle
	E
	Found in low numbers in Scott and Logan counties.  Found on Cold Springs Ranger District north of AR St. Highway 80.  Site specific surveys on the Mena RD and Oden RD have never documented the occurrence of ABB (Mena RD survey records). Outside of known range.
	No

	Alligator mississippiensis
	American alligator
	T
	Outside known range.  Occurs in southern AR. Threatened by similarity of appearance (TSA) to American crocodile.  No further analysis is needed.
	No

	Percina pantherina
	Leopard darter
	T
	Aquatic species. Outside “designated Critical Habitat” and known range.  Found only in lower Little River drainages.  
	No

	Lampsilis powelli
	Arkansas 

Fatmucket
	T
	Occurs in Upper Ouachita and the South Fork of Ouachita River drainage on the Mena and Oden and Womble Ranger Districts.  
	No

	Arkansia wheeler
	Ouachita rock-pocketbook
	E
	This species occurs in the Little Kiamichi and lower Ouachita.  Not known to occur on the Mena and Oden Rd.  Outside known range.  Not likely to suffer negative effects due to streamside management area protections.
	No

	Quadrula fragosa
	Winged mapleleaf mussel
	E
	Outside range.  May occur in Mountain Fork and Kiamichi drainages, newly found in lower Ouachita River.
	No

	Leptodea leptodon
	Scaleshell mussel
	E
	Outside known range; known only on Jessieville RD (South Fork of Fourche La Fave River).  Not likely to suffer negative effects due to streamside management area protections.
	No

	Lesquerella filliformus
	Missouri bladder pod
	T
	Only known from a shale glade on the Jessieville RD (2006).
	No

	Ptilimnium nodosum
	Harperella
	E
	Outside known range.  No management activities occur within habitat for this species, which includes larger stream gravelbars.  Occurrence protected by streamside protection areas and mitigations.
	No

	Myotis sodalis
	 Indiana bat
	E
	Occurs in very low numbers in Leflore County, OK, and Crawford and Franklin counties, in AR as wintering species.  Summer surveys in Ouachitas have failed to locate any individuals.  Appears to be breeding in the Ozarks in Franklin Co., AR. Provision of mature tree snags provides roosting habitat if individuals do occur in this area but it is unlikely. District surveys have never documented the Indiana bat on the Arkansas portion of the Ouachita National Forest.  
	 No


Sensitive Species

	Group
	Scientific Name
	Common Name
	Habitat Type and Evaluation for Survey Needs
	Within Analysis Area

	Non-insect arthropods and Insects

	Other Invert.
	Lirceus bicuspicatus
	An isopod
	Outside known range. Occurs mostly north of the Arkansas River, but has been found in a few scattered places on the Ouachita NF. Habitat includes springs, small seeps, and small streams.
	No

	Insect
	Speyeria diana
	Diana fritillary
	Males and females have been found during summer months on the district.  Seems to prefer open areas (such as burned areas) with subsequent development of flowers such as pale-purple coneflower and others.
	Yes

	Crustaceans

	
	Fallicambarus strawni
	A crayfish
	Outside known range (Robison, 2000). Ouachita endemic species known from several locations and a variety of habitats. 
	No

	
	Orconectes menae
	A crayfish
	Ouachita endemic stream crawfish. Robison (2000) found them in the Little Missouri drainage at Camp Albert Pike and in the Irons Fork of the Ouachita River, west of Acorn, AR. 
	No

	
	Procambarus reimeri
	A crayfish
	Known only from Irons Fork drainage of Mena RD (Robison, 2000). Burrowing crayfish found in roadside ditches, low wet seepage areas and riparian areas.
	No

	
	Procambarus tenuis
	A crayfish
	Occurs in Arkansas, Ouachita and Red R. basins of eastern OK and western AR (Robison, 2000). 
	No

	Mollusks and Snail

	
	Cyprogenia aberti
	Western fanshell mussel
	Appears to be restricted to Ouachita and Caddo rivers.  Not likely to suffer negative effects due to streamside management area protections.
	No

	
	Lampsilis hydiana
	Louisiana fatmucket
	Occurs in Ouachita, Poteau, Red and Fourche LaFave River systems.  It is not likely to suffer negative effects due streamside management area protections. Note: species is widespread in the Ouachitas--and not listed as sensitive by Harris et al. (1997). 
	No

	
	Lampsilis satura
	Sandbank pocketbook
	Has been found in Ouachita and Red River systems.  Not likely to suffer negative effects due streamside management area protections.
	No

	
	Obovaria jacksoniana
	Southern hickorynut
	Single specimen found in Poteau River., little of which is in public ownership.  More recently found in the Fourche La Fave River, where numbers found indicated the population in this area to be in good condition (Harris 2001). Not likely to suffer negative effects due to streamside management area protections.
	No

	
	Pleurobema cordatum
	Ohio River pigtoe
	No known records current on Ouachita NF.  Outside known range. 
	No

	
	Pleurobema rubrum
	Pyramid pigtoe
	Known range includes lower Ouachita, lower Saline, Little, and St. Francis R. Has been collected by John Harris at two sites on the Petit Jean River.  Not likely to suffer negative affects due to streamside management areas. Outside known range.
	No

	
	Quadrula cylindrica cylindrical
	Rabbitsfoot
	Occurs in small to medium rivers with moderate to swift currents. Known to occur in the Ouachita, White, Spring and Black rivers in Arkansas.  Not likely to suffer negative affects due to streamside management area protections.  
	No

	
	Toxolasma lividus
	Purple lilliput
	Occurs in small numbers in the Ouachita, South Fourche La Fave, Poteau rivers in Arkansas.  Not likely to suffer negative effects due to streamside management area protections.
	No

	
	Villosa arkansasensis
	Ouachita creekshell
	Low numbers occur widely in Ouachita River and Poteau River. Was found in healthy numbers during survey of the Fourche La Fave River (Harris 2001:11).  Not likely to suffer negative effects due to streamside management area protections.
	No

	Snail
	Stenotrema pilsbryi
	Rich Mountain slitmouth snail
	Occurs on talus slopes with mature tree canopy. Has been found in Blackfork, Rich, and Winding Stairs mountains. Unlikely to be affected by current forestry practices.
	No

	Fish

	
	Crystallaria asprella
	Crystal darter
	Found in the Little River in Oklahoma.  This species does not occur in the Arkansas portion of the Forest.  Outside known range.
	No

	
	Etheostoma pallididorsum
	Paleback darter
	Only occurs in the upper Caddo River and a small tributary of the upper Ouachita River. Known from the Womble and Caddo RDs.
	No

	
	Lythrurus snelsoni
	Ouachita shiner
	Known to occur in the upper Mountain Fork and Cossatot Rivers.
	Yes

	
	Notropis perpallidus
	Peppered shiner
	Found in Ouachita River drainage above confluence with Irons Fork. Prefers moderate-sized rivers and is rare in small streams.
	No

	
	Notropis ortenburgeri
	Kiamichi shiner
	Ouachita endemic species that occurs widely but isn't likely to suffer negative effects due to streamside management area.
	No

	
	Noturus lachneri
	Ouachita madtom
	Outside known range that includes the Saline River drainage and one tributary of the Ouachita River.
	No

	
	Noturus taylori
	Caddo madtom
	Found in Ouachita River drainage above confluence with Irons Fork, also lower drainages of the Caddo and Little Missouri.  
	No

	
	Percina nasuta
	Longnose darter  
	Outside known range.  
	No

	
	Percina sp. nov.
	Ouachita Longnose darter
	Outside known range.  Known to occur in the Ouachita and Missouri rivers.  
	No

	Amphibians

	
	Plethodon caddoensis
	Caddo Mountain salamander
	Range seems limited to Novaculite uplift.
	Yes

	
	Plethodon fourchensis
	Fourche Mountain salamander
	Outside known range.  Occurs in Fourche & Irons Fork Mountain areas in Scott and Polk counties.  
	No

	
	Plethodon kiamichi
	Kiamichi slimy salamander
	Outside known range.  Known only from Kiamichi and Round Mountains in Polk Co., AR and LeFlore Co., OK.
	No

	
	Plethodon ouachitae
	Rich Mountain salamander
	Outside known range.  Apparently limited to Rich and Black Fork Mountains.
	No

	
	Plethodon sequoyah
	Sequoyah slimy salamander
	Outside known range. Known only from McCurtain Co., OK.
	No

	Birds

	
	Aimophila aestivalis
	Bachman’s sparrow
	Occurs as nesting bird in open pine forest and young, open regeneration areas--essentially pine-bluestem habitat.  
	No

	
	Falco peregrinus
	Peregrine falcon
	May occur casually during migration.  Unlikely in forested habitats.  Was “de-listed” in August 1999.
	No

	
	Lanius ludovicianus migrans
	Migrant loggerhead shrike
	Open country bird, may occur occasionally where there are old prairies turned into pastures with dense thicket-like fencerows. Habitat conditions for the analysis area are not conducive for this species.  
	No

	
	Haliaeetus leucocephalus
	Bald eagle
	Has nested in recent years on Lake Hinkle in Scott county and on Lake Ouachita in Montgomery county.  There are no nesting records for the Bald eagle on the Mena and Oden RDs.  Was “de-listed” August 2007.  Winter migrant.
	No

	Mammals

	
	Myotis austroriparius
	Southeastern bat
	Roosts in wooded and open areas, in old mine shafts, buildings and hollow trees.  Not found on Forest since 1993.  A bottomland hardwood species.  .
	No

	
	Myotis leibii
	Eastern small-footed bat
	Small number known from cave in Le Flore County, OK. A single specimen is known from Polk County.  
	Possible

	Vascular Plants

	
	Amorpha ouachitensis
	Ouachita Leadplant
	Fairly widespread endemic. Rocky shoreline riparian glades; rocky, well-drained, semi-open areas.  Not likely harmed due to streamside management area protection zones.
	No

	
	Amorpha paniculata
	Panicled false indigo
	Outside known range, which is south of the Scott Co. area. Occurs mainly on the West Gulf Coastal Plain. It hasn't been found in the Ouachita Mountains.
	No

	Vascular Plants Cont.
	Asplenium 

X ebenoides
	Scott's spleenwort
	Known only from Garland Co.
	No

	
	Asplenium 

X gravesii
	Grave's spleenwort
	It has been found in only two locations: Hot Springs National Park on a novaculite outcrop and on Caddo RD.
	No

	
	Calamovilfa arcuata
	Cumberland sandreed
	Reported from one site along the Fourche LaFave River near Y-city in riparian wetlands.  Not expected in typical dry, upland pine sites.  Isn't likely to suffer negative effects due to streamside management area protection zone
	No

	
	Callirhoe bushii
	Bush's poppymallow
	This is an Ozark species, which was been found in Logan County on Ozark National Forest on Mt. Magazine. It was last observed in 1925 but could not be located in 1989 by Tucker.  
	No

	
	Carex latebracteata
	Waterfall's sedge
	Found in Polk, Montgomery, and Yell counties.  Found along streams, and edges of novaculite and shale glades, and occasionally in dry pine stands.  
	Yes

	
	Castanea pumila var. ozarkensis
	Ozark chinquapin
	Occurs in dry, upland sites in small numbers.  
	Yes

	
	Cypripedium kentuckiense
	Southern Lady's-slipper
	Usually occupies stream banks, cool ravines, seeps and springs, but not typical upland pine sites. 
	Possible

	
	Delphinium newtonianum
	Newton's larkspur
	Mostly found at springs, seeps, and riparian zones--rich woods.  
	No

	
	Delphinium treleasei
	Glade larkspur
	Apparently outside known range. There is only one old record for its occurrence in the Ouachitas.
	No

	
	Draba aprica
	Open-ground draba
	Xeric glades, shale glades; probably not affected by harvests since glades are excluded from treatment areas.  This species requires at least partial sunlight.  
	No

	Vascular Plant Cont.
	Dryopteris X australis
	Small's woodfern
	Hybrid fern of moist sites known only from the Caddo and Womble RDs. 
	No

	
	Eriocaulon koernickianum
	Gulf pipewort
	In the Ouachitas, only known from Garland and Montgomery counties. Inhabits outcrops that are seasonally wet or sites permanently wet with water table dropping just a few inches below surface. 
	No

	
	Helianthus occidentalis plantagineus
	Shinner's fewleaf sunflower
	Known in the Ouachita National Forest only from Perry and Montgomery counties. Occurs in shortleaf pine, oaks, and hickories. 
	No

	
	Hydrophyllum brownei
	Browne's waterleaf
	Occurs in deep shade of dense woods, higher stream terraces that are not often flooded and in sparsely wooded areas; unlikely in typical pine stands. Usually in protected stream zones.
	No

	
	Juglans cinerea
	Butternut
	Now rare species due primarily to butternut canker disease. Known on the Ouachita National Forest from one location in the Caney Creek Wilderness. Grows in rich forests, lower slopes, ravines and bottomlands.
	No

	
	Leavenworthia aurea
	Golden glade cress
	Occurs on limestone glades in Oklahoma; Not known from Mena or Oden RD. 
	No

	
	Lesquerella angustifolia
	Threadleaf bladderpod
	Habitat includes lakes and damp areas, also limestone glades in Oklahoma; not known from Mena and Oden Ranger District. 
	No

	
	Polymnia cossatotensis
	Cossatot Mountain leafcup
	Habitat is cherty, novaculite talus of Caddo RD, but has also been found in neighboring Polk Co. May also inhabit rock glacier areas (W. Owen).  
	Possible

	
	Quercus shumardii acerifolia
	Mapleleaf oak
	Only on highest mountaintops and unlikely to occur within typical timber management type areas. 
	Possible

	
	Solidago ouachitensis
	Ouachita Mountain goldenrod
	Has been found in Yell and Polk counties. Generally found in mesic hardwood coves in well-drained gravelly soils and shaded, N-facing slopes (Bates 1990).  Could be expected in habitats with American holly or umbrella magnolia.  
	Possible

	
	Streptanthus squamiformis
	Pineoak jewelflower
	Has been found on Mena RD, usually mesic woodlands, including moist pine sites and glades on novaculite and sandstone.  Most sites are in areas with steep slopes.  
	Yes

	
	Thalictrum arkansanum
	Arkansas meadow-rue
	Outside known range.  It's only known occurrence on the Ouachita National Forest is the old Tiak RD.
	No

	
	Tradescantia ozarkana
	Ozark spiderwort
	Occurs in Logan County on Ozark National Forest lands.  Habitat is generally rich mainly hardwood woodland sites.
	Possible

	
	Trillium pusillum var. ozarkanum
	Ozark least trillium
	Found in dry to mesic upland woods usually associated this oak-hickory stands.  Does not occur in typical dry pine or pine-hardwood sites.
	Possible

	
	Valerianella nuttallii
	Nuttall's cornsalad
	Inhabits meadows and ditches, including shale glades.  From these habitats, it is assumed it prefers habitats with low competition. 
	No

	
	Valerianella palmeri
	Palmer's cornsalad
	Inhabits a variety of sites including gravelly areas near streams, rocky ledges in open woods and mesic oak woods.  
	No

	
	Verbesina walteri
	Carolina crownbeard
	This is primarily a species of the Coastal Plain.  It is found in moist habitats and is unlikely in typical pine dominated sites. 
	No

	
	Vernonia lettermannii
	Narrowleaf ironweed
	This species has been found throughout western Arkansas on gavel bars and rock ledges along larger streams.  Streamside management areas should protect it.


	Possible

	
	Vitis rupestris
	Sand grape
	Occurs within the channels of streams with gravel bars and is therefore protected by the streamside management zones.  Known on the Oden from one location.
	No


Glossary:

Class A- Class A herbicides do not pose risk which would require mitigation in addition to those stated in chapter II of the vegetation management FEIS.  All herbicides the Forest Services uses fit into this category.

Class B – Class B herbicides pose human or wildlife health risk which require additional mitigation or have soil active half lives exceeding 6 months.

Class C – Class C pose human or wildlife health risk which require additional mitigation and have soil active half-lives exceeding 6 months.

Class D – The forest service does not use class D herbicides.  They are those herbicides and methods of application which cannot be mitigated to an acceptable level of risk. 
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